
inf o rm atio n using w ired  senso r  netw o rks in the rea l-
tim e enviro nm ent. B ut in W SNs the d a ta  c an b e 
c o llected  f ro m  inaccessib le lo catio ns and  p ro cessing is 
p er f o rm ing in rea l tim e. Here the W SNs p lay  the m ain 
ro le in the d elivery  o f  d ata  to  the centra liz ed  d estinatio n 
f r o m  the o utb o und  a reas. That' s w a y  W SNs a re 
d ep lo yed  f o r  a  d if f erent p urp o se in d if f erent lo catio ns. 
The b asic  c o m p o nents f o r  W SNs are the num b er  o f  
senso r  no d es alo ng w ith the b ase statio ns (B S). These 
sm all no d es w ith senso rs are inex p ensive and  d ue to  
their  sm all d esign, they  have a  lim ited  am o unt o f  
energy  and  sto rage ca p a city. These no d es m ay  send  the 
d ata  d irectly  to  the d estinatio n w ith d ep end s o n the siz e 
o f  the netw o rk. In the enviro nm ent, am b ient c o nd itio ns 
are m easured  b y  these w ireless senso rs a f ter  that these 
m easurem ents are p ro cessed  that can help  to  a c cess the 
ac curate situatio n o f  the a reas a ro und  the senso rs. To  
c o ver  the large netw o rk co verage, it' s im p o rtant to  
m ake the use o f  the num b er  o f  no d es that use senso rs, 
b ec ause ra d io  range o f  these sm all senso rs is very  
lim ited  so  it can increase the netw o rk siz e. Theref o re, 
the transm issio n o f  d ata  esp ecia lly  in co m m unicatio n to  
the B S b ec am e p o ssib le b y  using interm ed iate no d es.
 B y  m eans o f  the ra p id  d evelo p m ent and  increasing 
gro w th o f  W SNs, these netw o rks can b e used  f o r  m any  
ty p es o f  a p p licatio n hea lth o b servatio ns, m ilita ry  site 
envir o nm enta l m o nito ring  a nd  event d etec tio n. 
W ireless senso r netw o rks have very  sm all o r d o  no t 
have the inf rastructure. W SN co nsists o f  d if f erent 
netw o rk  ca p a city  o f  senso rs no d e, w hich little has a  
sm all am o unt o f  energy  and  has b atteries f o r  the 
reso urces o f  p o w er. Each no d e c an sense, p ro cess the 
d ata  and  c o m m unicate w ith o thers. Dep end ing o n the 
usage the W SN is o rganiz ed  in a  rand o m  o r d ef initive 
m anner. In the haz a r d o us a reas, these senso r no d es a re 
p ut rand o m ly  ho w ever  they  a re d ef initely  p laced  in the 
areas that a re sa f e.
 The m etho d s o f  ro uting in these kind s o f  netw o rks 
are d if f erent f ro m  the co m m o nly  used  m etho d s o f  
ro uting as they  use a  to p o lo gy  that is und eterm ined . If  
w e utiliz e the o nly  o ne link f o r  ro uting am o ng the tw o  
no d es f o r  d ata  transm issio n b ut if  b ec ause o f  any  
p r o b lem  it f a ils a s r esult d a ta  m a y  lo se a n d  
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A bs tr act- The w ireless senso r  netw o rks c o nsist o f  large 
am o unt o f  sm all senso r no d es that can p ro cess, sto re 
and  transm it d ata  w ithin lim ited  range b ec ause o f  their 
sm a ll siz e a nd  m inim um  c o st these no d es w ith 
em b ed d ed  senso rs are w id ely  used  in the d if f erent ty p e 
o f  a p p lic a tio ns such as the tra c king  a nd  hea lth 
m o nito ring. Data  sent w ith a  sp ec if ic  a m o unt o f  
average end -to -end  d ela y, thro ughp ut, and  latency  in 
these netw o rks. Fo r  ro uting, the d ata  d if f erent p ro to c o ls 
w ere used  that can guarantee the c o m m unicatio n and  
m aintaining the p aths in the netw o rk. I have co m p a red  
the tw o  ro uting p ro to c o ls OL SR and  DSDV  in a  
w ireless senso r netw o rk. I have c o m p a red  the three-
m etrics thro ughp ut average end  to  end  d ela y  and  the 
latency  o f  these tw o  p ro to c o ls w ith a  d if f erent p acket 
siz e and  m ake the three ty p es o f  scena rio s w ith resp ect 
to  b and w id th in ns 2 . The results sho w  that the DSDV  
has high thro ughp ut, lo w  latency  and  a  lo w  average end  
to  end  d ela y  as c o m p a re to  the OL SR that sho w s 
m inim um  thro ughp ut, a  high average end  to  end  d ela y  
a nd  has high la tenc y  to  tra nsm it d a ta  in a ll the 
scena rio s. In f uture w e m ay  ex tend  o ur w o rk to  get 
so m e m o re interesting and  usef ul results.

K e y w o r d s - W ireless Senso r Netw o rk, OL SR, DSDV, 
NS2

I. INTRODUCTION
 In the1 970 s in the c o m m unic a tio n ind ustry  
w ireless netw o rks are getting p o p ular. These netw o rks 
are gro up ed  into  tw o  ty p es: inf rastructure less and  the 
inf rastructure netw o rks. In inf rastructure netw o rks, 
m o va b le no d es can m o ve b ut the b ase statio ns rem ain 
to  f ix  and  w hen these no d es go  o utsid e f ro m  the range 
o f  that B S they  co m e into  the range o f  ano ther  B S 
d uring their  c o m m unic atio n. W hile w ithin a d -ho c  
w hich a re also  kno w n as inf rastructure f ew er  netw o rks 
no d es can m o ve d uring c o m m unicatio n b ut they  d o  no t 
have f ix ed  b ase statio ns. In a d -ho c  netw o rks, m o b ile 
no d es can set up  the ro uting w ith ea ch o ther  to  b uild  
their o w n netw o rk  ' o n the f ly '  [i].
 It is no t p o ssib le to  tra nsm it the im p o rta nt 
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co m m unicatio n w ill sto p  as it d o es no t arrive at its 
d estinatio n. In o rd er  to  red uce o r get rid  o f  this p ro b lem , 
w e use the m etho d  o f  m ulti-p ath ro uting f o r  the senso r 
netw o rk. If  a  c o nnectio n in the netw o rk  f a ils then 
b ec ause o f  the m ultip le ro utes b etw een no d es the d ata  
c an b e transm itted  f ro m  ano ther link [ii].
 Pro a c tive r o uting  p r o to c o ls a re the r o uting 
p ro to c o ls w hich alw ays m aintain the ro ute to  every  
p o ssib le d estinatio n. B ut in o n-d em and  p ro to c o ls o f  
ro uting p aths are ex p o sed  and  m aintained  just w hen 
these ro utes are w anted , hy b rid  ro uting p ro to c o ls can 
w o rk as b o th o f  these p ro to c o ls [iii].
 In this p ap er, w e m a d e an ef f o rt to  co m p a re the 
p er f o rm ance o f  tw o  p ro a ctive ro uting p ro to c o ls such as 
DSDV  and  OL SR ro uting p ro to c o ls o n the b asis o f  
three m etrics thro ughp ut, average end  to  end  d ela y  and  
latency  in w ireless senso r  netw o rks.

II. REL ATED W ORK

 In [iv] the autho r  d iscusses the o p tim iz ed  link state 
ro uting p ro to c o l w hich use the p erio d ic  ex change o f  
m essages to  ex change the inf o rm atio n b etw een the 
no d es a b o ut their  to p o lo gic al change. In [v] the autho r 
p ro p o sed  a  ro uting p ro to c o l EM B R to  b a lance the 
energy  asso ciated  w ith the m ultip ath that can b e used  to  
enhance the lif e o f  the netw o rk. In [vi] w e c o m p a re the 
ro uting p ro to c o ls f o r  M ANET b y  using the V B R ty p e 
tra f f ic  w here sim ulatio n is p erf o rm ed  b y  using ns2 . In 
[vii] they  c o m p a re the AODV  w ith DSDV  in d ynam ic  
W SNs and  d iscuss the issues f a ced  b y  b o th p ro to c o ls. 
In [viii] a  co m p a riso n b etw een TORA  and  AODV  is 
ca rried  o ut o n the b ases o f  thro ughp ut and  d ela y  w hich 
sho w s AODV  has high thro ughp ut b ut f a ce m o re d elay. 
In [ix] p ro vid e the stud y  o f  hy b rid  p ro a ctive as w ell as 
rea ctive ro uting p ro to c o ls using Qualnet sim ulato r  b y  
using static  as w ell as d ynam ic  netw o rk. In [x ] the 
autho r  has p er f o rm ed  the co m p a riso n b y  using netw o rk 
sim ulato r 2  b etw een the DSDV, DSR, TORA, and  
AODV  b y  using a  lif etim e o f  the netw o rk, the o verhea d  
o f  ro uting as w ell as an end -to -end  d ela y. In [x i] p ro vid e 
a  ro uting p ro to c o l f o r  the tim eliness and  relia b ility  o f  
senso r  netw o rks. In [x ii] the autho r  p ro vid es the S-
OL SR ro uting p ro to c o l to  o verc o m e the p ro b lem s 
asso c ia ted  w ith the b rea ka ge o f  links a nd  the 
red und ancy  p ro b lem  at the end  c o m p a re them  w ith 
o ther  p ro to c o ls. In [x iii] the co m p a riso n is p er f o rm ed  
o n the b asis o f  energy  co nsum p tio n b etw een DSDV  
and  AODV  b y  using NS3. In [x iv] the autho r  co m p a res 
and  review  the w o rking o f  d if f erent p ro a ctive and  
rea ctive ro uting p ro to c o ls in VANET b y  using d if f erent 
p a ram eters such as p acket lo ss, thro ughp ut as w ell as an 
end  to  end  d ela y.

III. M ATERIA L  AND M ETHOD

 Here w e have used  tw o  p ro a ctive ro uting p ro to c o ls 
in this resea rc h p a p er  f o r  the p urp o se o f  their 

p er f o rm ance co m p a riso n o n the b ases o f  given m etrics.

A. Optim ized Link  State Ro u ting ( OLSR)
 The ro uts in OL SR p ro to c o l a re availa b le w hen 
required  b ec ause it is a  p ro a ctive p ro to c o l o f  ro uting. It 
is o p tim iz atio n in the link state (L SR) ro uting p ro to c o l. 
Thus, the c hange in to p o lo gy  m a y  o rigina te the 
f lo o d ing o f  inf o rm atio n to p o lo gy  to  a ll the ho sts that 
a re p resent in the netw o rk. In a  netw o rk, it p ro to c o ls use 
a  m ultip o int rela y  to  m inim iz e the o verhea d . It can 
m inim iz e f lo o d ing d istrib utio n o f  the sam e d ata  in 
so m e a reas o f  netw o rk  and  a lso  p ro vid e the sho rt p ath 
f o r  d ata  send ing. The m inim iz atio n o f  the tim e p erio d  
f o r  c o ntro l m essages b ro a d c asting can have m uch 
rea ctivity  to  the changes in to p o lo gy.
 i)  Basic F u nctio ns o f OLSR Ro u ting Pro to co l
 This p ro to c o l c a n use tw o  ty p es o f  c o ntro l 
m essages w hich a re the Hello  as w ell as To p o lo gy  
co ntro l m essage. The f irst ty p e o f  m essages is used  to  
sea rch inf o rm atio n o n ho sts neighb o rs and  link status. 
M ultip o int rela y  selecto r  set is c reated  thro ugh hello  
m essage it ex p lains the no d e (neighb o r) that is selected  
f o r  a cting as a  m ultip o int rela y  w ith the help  o f  this 
inf o rm atio n that ho st co m p utes the set o f  m ultip o int 
rela ys o f  its o w n. The hello  m essage is sent to  o nly  o ne 
ho p  neighb o rs ho w ever TC m essage is sent to  the 
w ho le netw o rk. These m essages are used  to  send  o ut 
the inf o rm a tio n o f  their  o w n neighb o rs that a re 
a d vertised  that a lso  have m ultip o int rela y  selecto r  list. 
They  a re sent in p erio d ic  m anners and  o nly  the ho sts o f  
M PR f o rw a r d  them  [x v].
 ii)  Ro u ting Neigh bo r Sensing
 The ho st sho uld  kno w  a b o ut the inks in these a d -
ho c  netw o rks w hich a re unid irectio na l as w ell as 
b id ir ec tio na l m essa ges o f  hello  a r e send  o ut 
p erio d ic a lly  to  b e sensed  b y  neighb o rs m o reo ver  these 
m essages are o nly  sent o ut to  the o ne-ho p  neighb o rs. 
So , w henever  this f irst ho st gets this m essage (HEL L O) 
f ro m  the sec o nd  ho st at that tim e it set its status o f  
sec o nd  ho st asym m etric  in the ta b le o f  ro uting. W hen 
the f irst ho st send s this m essage also  includ e that it has 
an asym m etric  link to  the sec o nd  ho st. Here the seco nd  
ho st also  set the status o f  the f irst ho st as sym m etric  in 
its o w n ta b le o f  ro uting [x]. At last w hen the seco nd  ho st 
send s o ut the hello  m essage again w here the f irst ho st 
status is sho w n as sym m etric, at that tim e this f irst ho st 
change its status to  sym m etric  f ro m  asym m etric. 
Finally, b o th o f  these ho sts kno w  that the neighb o rs are 
alive and  their  links are b id irectio na l. In f ig. 1  w e have 
sho w n the f lo w  o f  hello  m essage in OL SR ro uting 
p ro to c o l.

Fig.1 . Hello  M essage Flo w
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num b er  o f  ho p s to w a r d  the d estinatio n. The nex t 
a d d ress sho w s ho st o f  nex t ho p . The inf o rm atio n m ay  
get f ro m  a  set o f  to p o lo gies (TC m essage) also  f ro m  the 
inf o rm atio n b ase o n the lo ca l links (Hello  m essage). 
Theref o re, w hen so m e change takes p lace in that sets in 
that c ase ro uting ta b le is a ga in c a lc ulate. It is a  
p ro a ctive p ro to c o l so  the ro uting ta b les sho uld  have 
ro utes f o r  a ll the ho sts that a re availa b le in the netw o rk. 
Inf o rm atio n a b o ut links that are b ro ken is no t sto red  in 
these ro uting ta b les. The ro uting ta b le changes w hen 
the change takes p lace in cases like neighb o r  link 
a p p ea red  o r else d isap p ea red , the neighb o r  w ith tw o  
ho p s is c reated  o r rem o ved , the link o f  to p o lo gy  is 
a p p ea ring  o r  va nished  w hen m ultip le inter f a c e 
c o nnectio n inf o rm atio n change. The up d ates o f  that 
inf o rm atio n d o  no t guid e to  transm it the m essages in 
the netw o rk.  Sho rtest p ath algo rithm s are used  to  f ind  
the ro utes f o r  ro uting ta b le entry.
 i)  Advantages and D isadvantage
 The OL SR d o es no t require the centra l m anagerial 
system  to  m anage the p ro cess o f  ro uting. Its p ro a ctive 
cha ra cteristics give the inf o rm atio n it has p ro vid ed  
c o m p lete inf o rm atio n o n ro uting to  every  ho st that 
p articip ate in netw o rk and  f lo o d ing is red uced  w ith 
m ultip o int rela ys w ho  f o rw a r d  to p o lo gy  m essages. The 
rea ctivates to  changes in to p o lo gy  is a d justed  w ith the 
help  o f  a  change in a  tim e interva l f o r  d istrib utio n o f  
hello  m essage. Pro active m etho d s a re no t ap p ro p riate 
f o r  w ireless netw o rks that a re rec o nf igura b le b ec ause 
they  require m uch tim e to  m aintain the inf o rm atio n 
ro uting in the netw o rk. If  the m o vem ent o f  no d es is 
very  f ast than it requires co m p uting the ro uts that m ay  
no t b e in use. It lea d s to  the w astage o f  the ca p a city  o f  
the netw o rk. The OL SR p ro to c o l requires that every  
ho st p erio d ic a lly  send  o ut the to p o lo gy  inf o rm atio n 
that is up d ated  in the w ho le netw o rk  it ra ises the usage 
o f  b and w id th [x v].

B. D SD V Pro to co l
 This p ro to c o l is a  m o d if icatio n in the RIP w hich 
w e also  ca ll ro uting inf o rm atio n p ro to c o l. This p ro to c o l 
c an includ e the new  sequence num b er  to  every  entry  in 
the ro uting ta b le o f  that o f  usual ro uting inf o rm atio n 
p r o to c o l. So , DSDV  c a n a vo id  the r o uting  lo o p  
f o rm atio n b y  the use o f  a  new  sequence num b er  b y  
using these num b er  no d es can d if f erentiate b etw een o ld  
inf o rm atio n and  the new  o ne. 
 i)  Pack et Ro u ting and Ro u ting Table M anagem ent  
 Every  no d e o f  netw o rk m aintains the ro uting ta b le 
in d estinatio n sequenced  vecto r  ro uting p ro to c o l that 
co ntains the list o f  availa b le d estinatio ns the nex t ho p  
a d d ress alo ng w ith the sequence num b er  w hich is 
created  b y  the no d e o f  d estinatio n. The d ata  p ac kets are 
b ro a d c ast b etw een no d es in the netw o rk b y  using the 
inf o rm atio n w hich is p resent in the ro uting ta b le o f  
these no d es. W ith a d vertisem ent, all no d es p erio d ic a lly  
up d a te their  ro uting ta b les o r  w hen there is new  
inf o rm atio n is p resented  f o r  m aintaining the relia b ility  

 The inf o rm atio n a b o ut the neighb o rs and  the lo ca l 
link  is o b ta ined  f r o m  the hello  m essages. These 
m essages are p erio d ic a lly  b ro a d c ast to  sense links, 
d etecting neighb o rs as w ell as f o r  the p ro cess o f  the 
selec tio n o f  M PR. The hello  m essa ge has the 
inf o rm atio n a b o ut ho w  f requently  ho st send s these 
m essages, its w illingness to  p er f o rm  as M PR as w ell as 
the in f o r m a tio n  o f  neig h b o rs. The neigh b o r 
inf o rm atio n m a y  ha ve the inf o rm a tio n a b o ut the 
neighb o r  ty p e, link ty p e, and  interf a ce a d d ress. W here 
the ty p e o f  link sho w s links is asym m etric , sim p le lo st 
o r sym m etric.  W hereas neighb o r  ty p e is sym m etric, 
m ultip o int rela y  o r else no t a  neighb o r. M ultip o int rela y  
ty p e p o ints o ut that linkage to  a  neighb o r  is sym m etric  
and  this ho st has selected  it as an M PR [x v].
 iii)  M u ltipo int Relay s and T o po lo gy  I nfo rm atio n
 M PR is the im p o rtant id ea  at the b ac k  o f  OL SR to  
d ec rease the o verhea d  o f  ex change o f  inf o rm atio n. 
Rather  than entire f lo o d ing, OL SR uses a  m ultip o int 
rela y  to  m inim iz e the num b ers o f  ho sts that send  o ut the 
inf o rm atio n in the w ho le netw o rk. M PR is the ho st o ne-
ho p  neighb o r  tha t f o rw a r d s its m essa ges. Fo r 
ex changing the to p o lo gic al inf o rm atio n as w ell as 
b uild ing the rep o sito ry  o f  to p o lo gy  ho st is cho sen f o r  
the m ultip o int rela y  requirem ents to  send  o ut the 
to p o lo gy  co ntro l m essages (TC). These m essages are 
sent o ut in the c o m p lete netw o rk that a re p erm itting just 
m ultip o int rela ys to  f o rw a r d  the to p o lo gy  c o ntro lling 
m essages. These m essages are generating and  transm it 
p erio d ic a lly  in the netw o rk. The ho st send s these 
m essages to  issue their links in the netw o rk. The ho st 
sho uld  send  o ut at least a  link to  its gro up  o f  m ultip o int 
rela y  selecto r. The to p o lo gy  c o ntro l m essages co ntain 
the set o f  links o f  their  o w n p lus a  seria l num b er o f  
every  m essage. Here seria l num b er m ay  b e used  to  
avo id  the lo o p ing o f  the m essage also  to  p o int o ut 
new ness o f  the m essage if  ho st f ind s a  m essage that has 
sm all sequence num b er  it sho uld  reject the m essage 
w itho ut any  ty p e o f  up d ate. W hen the link is d eleted  o r 
a d d ed  f ro m  these m essages the ho st a d d  the sequence 
num b er. The sequence num b er  is w ra p p ed . W henever  
ho st send s a  set o f  links that b ec o m es em p ty  it still 
send s o ut the am o unt o f  tim e sp ecif ied  b y  the null TC 
m essage so  that the p revio us TC m essage is invalid . It 
m ust sto p  to  send  to p o lo gy  c o ntro l m essages still it 
send s o ut so m e inf o rm atio n again, To p o lo gy  c o ntro l 
m essage siz e m ay  b e large theref o re these m essages 
m ay  have sent in p art b ut receiver have to  co m b ine 
these p a rts w ithin a  sp ecif ied  tim e. The ho st can 
enhance its send ing rate f o r  sensing the f a ilures o f  the 
link. As changing in selecto r  set o f  m ultip o int rela ys is 
no tice w hich sp ecif ies that link f a ilure has taken p lace 
and  the ho st sho uld  send  new  to p o lo gy  co ntro l m essage 
so o n [x v].
 iv)  Ro u ting Table C alcu latio ns
 The ho st m aintains a  ta b le o f  ro uting w ho se entries 
co ntains inf o rm atio n like: a d d ress o f  the d estinatio n, 
the a d d ress o f  the lo c a l inter f a ce, nex t a d d ress and  the 
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o f  these ta b les b y  d ynam ically  change in the to p o lo gy  
o f  the netw o rk  o f  a d -ho c. W henever  the change in the 
to p o lo gy  o f  the netw o rk  is d etected  p erio d ic a lly  thus 
every  no d e a d vertises the inf o rm atio n o f  ro uting w ith 
the help  o f  b ro a d c asting the up d ated  inf o rm atio n o f  
their  ro uting ta b les. The p acket w hich is up d ated  starts 
w ith the m etric  o f  o ne o f  the d irectly  linked  no d es. It 
sho w s that every  receiving neighb o r  is the o ne ho p  
aw ay  f ro m  the no d e w hich is no t sim ila r  to  that o f  
a lgo rithm s o f  c o nventio na l ro uting. The neighb o rs can 
up d ate their ta b les b y  receiving the up d ated  p ac ket b y  
an increase in the m etric  w ith o ne as w ell as they  resend  
that up d ated  p ac ket to  their related  neighb o rs. Unless 
every  no d e in the netw o rk  receives the co p y  o f  that 
up d ated  p acket w ith that o f  the co rresp o nd ing m etric  in 
the netw o rk  the p ro cess w ill b e rep eated . This up d ated  
d ata  can b e kep t f o r  the tim e until no d e f ind  o ut the b est 
ro ute f o r  ea ch sp ecif ic  d estinatio n no d e in all no d es 
p revio us to  up d ate their ro uting ta b les and  resend  these 
up d ated  p ac kets. B ut d uring the w aiting tim e if  ano d e 
gets m o re than o ne up d ated  p ackets f o r  that sam e 
d estinatio n than it alw ays p ref ers the ro ute that has the 
current sequence num b er f o r  m aking the d ecisio ns to  
f o rw a r d  p a c ket altho ugh if  just sequence num b er has 
changed  then inf o rm atio n o f  ro uting is no t essentia lly  
a d vertise instantaneo usly. If  w e receive the up d ated  
p ac ket that has so m e sequence num b er  and  is b y  the 
sam e no d e then the p acket that has sm all m etric  c an b e 
utiliz ed  and  that o f  the ex isting ro ute m ay  b e sto red  as a  
less p ref erred  ro ute o r d isca r d . Here that up d ated  
p ac ket w ith the sequence num b er in the a d  ho c  netw o rk 
w ill b e sent o ut to  ea ch and  every  m o ving no d e. The 
ro ute a d vertisem ent m ay  b e a  d ela y  that is nea r  to  
change unless they  f o und  the b est ro utes w hich m ay  
d um p  the ro uting ta b le f luctuatio ns and  m inim iz e 
resend ing the entries o f  a  p o ssib le ro ute that cam e w ith 
a  sim ila r  sequence num b er. Every  no d e ro uting ta b les 
elem ents change w ith the change in the to p o lo gy  to  
m aintain the relia b ility  o f  netw o rk in o rd er  to  a chieve 
this c o nsistenc y  the a d vertisem ent o f  r o uting 
inf o rm atio n sho uld  b e quick  eno ugh to  m ake it sure that 
every  no d e in a  d y nam ic  netw o rk can alw ays lo cate 
every  o ther  no d e. In the d y na m ic a lly  p r o d uc ed  
netw o rk, ea ch no d e c an send  the p ackets to  the o thers 
b ased  o n the up d ated  inf o rm atio n ro uting. Here the 
o riginal no d es tag the p acket that is up d ated  w ith the 
sequence num b er  to  d if f erentiate the new  o nes f ro m  the 
o ld  o nes. If  the no d e gets inf o rm atio n w hich is up d ated  
f ro m  ano ther  no d e the sequence num b er  sho uld  b e 
greater  o r equal f ro m  that o f  sequence num b er w hich is 
alrea d y  p resent in its ta b le o f  ro uting o therw ise the 
inf o rm atio n in this p acket w ill b e o ld  so  it is d isca r d ed . 
If  the new ly  received  sequence num b er  is sam e as the 
sequence num b er  that ex ists in ro uting ta b le then b o th 
p ackets m etrics a re c o m p a red  and  the p acket w ith sm all 
m etric  is used . The up d ated  inf o rm atio n ro ute has the 
a d d ress o f  the nex t ho p  w ith the d estinatio n a d d ress. 
Here a re tw o  kind s o f  up d ated  p ackets o ne o f  them  is 

kno w n as a  f ull d um p  that ca rries all inf o rm atio n o f  
ro uting w hich is availa b le and  the o ther o ne is kno w n as 
increm enta l w hich ca rry  just changed  inf o rm atio n as o f  
f ull d um p  w hich is availa b le o n last. 
 ii)  Respo nding to  T o po lo gy  C h anges
 W hen the no d es that a re m o b ile shut d o w n o r m o ve 
to  ano ther p lace than links can b reak, these b ro ken links 
m ay  d etect w ith the help  o f  c o m m unicatio n har d w a re 
o r b y  no t receiving the b ro a d c asts f ro m  that p revio us 
neighb o r  f ro m  a  lo ng tim e. The m etric  is assigned  as 
inf inity  f o r  that b ro ken link. If  the link o f  nex t ho p  b reak  
then the ro ute f o r  that ho p  is instantly  assigned  the 
m etric  as inf inity  also  up d ate the sequence num b er. 
A ny  no d e o ther  to  the d estina tio n p ro d uc es the 
sequence num b er  to  ex p lain b ro ken link w hich m ust b e 
greater  than the p revio us o ne. The new  sequence 
num b er  a lo ng  w ith the inf inity  m etric  is p a c k  in 
up d ated  m essage p lus is f lush o ver the netw o rk. In 
o rd er  to  avo id  any  ty p e o f  c o nf lict b etw een the no d e 
itself  and  its neighb o rs w henever  the to p o lo gy  o f  
netw o rk  change the no d e generate f o r  itself  even 
num b er o f  sequence, it generates the o d d  num b er  o nly  
if  the link change.
 iii)  D am ping F lu ctu atio n
 Fluctuatio n is the co m m o n p ro b lem  that arises in 
the DSDV  w ith the f o llo w ing c riterio n o f  the ro utes 
up d ate:
   If  the new  sequence num b er  is used  than ro utes are 
p ref er  alw a ys w ith these num b ers m o reo ver  o ld  
sequence num b er ro utes are d isca r d ed .

   The ro ute w hich c o ntains the sequence num b er 
that is equal to  the ex isting o ne it is o nly  p ref erred  
if  it c o ntains the b etter m etric  then the ex isting 
ro ute w ill b e d isc a r d ed . The send ing  o f  the 
inf o rm atio n a b o ut ro uting w ith the help  o f  m o ving 
no d es are the asynchro no us events altho ugh so m e 
relia b ility  is ex p ected . W hen m any  no d es a re 
ind ep end ently  send ing the up d ated  m essage, and  
have d if f erent intervals o f  send ing it to  turn o ut a  
sp ecif ic  m o ving no d e get new  p ackets o f  up d ates, 
w hich m ay  cause that no d e to  change the ro ute 
f o rth and  b a c k b etw een the d if f erent nex t ho p s 
even if  there is no  to p o lo gy  change. This ty p e o f  
f luctuatio n takes p lace d ue to  the a b o ve tw o  ro utes 
are cho sen c riteria. Po ssib ly  a  no d e has go tten the 
tw o  ro ute w hich has the sam e sequence num b er o r 
new  num b er o ne a f ter  o ther to  the sam e d estinatio n 
f ro m  d if f erent neighb o rs b ut m o ving no d e every  
tim e get ro ute w hich has a  w o rse m etric. It lea d s to  
f luctuatio n b y  the o ngo ing b ursts o f  the new ly  
up d ated  p ac kets. It w ill take p lace if  there a re a  
num b er  o f  no d es that are m o va b le that are send ing 
their up d ates in irregula r  m anners. On the o ther 
hand , if  the no d es act ind ep end ently  w ith d if f erent 
interva ls o f  transm issio n this situatio n m ay  take 
p lace w ith so m e m o va b le no d es. Here f ig. 2  sho w s 
the w o rking o f  DSDV  ro uting p ro to c o l.
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am o unt o f  the b its that a re d elivered  f o r  ea ch sec o nd  
[x vii].
 ii)  Average E nd to  E nd D elay
 This is the ratio  o f  the d if f erence in tim e that every  
p a c ket o f  CB R send s as w ell as rec eive a  to ta l 
d if f erence o f  tim e o ver a  to tal num b er o f  p ac kets o f  
CB R received  [x viii].
 iii. Latency
 It is d esc rib ed  as an average quantity  o f  tim e 
b etw een the start o f  d issem inating a  d ata  as w ell as the 
a rriva l o f  inf o rm atio n o n the no d e w hich has an interest 
in receiving that inf o rm atio n [x ix ]. Theref o re, latency  
ca lculates the tim e p erf o rm ance f o r  every  m essage 
[x x ].

D . Netw o rk  Sim u lato r 2
 W e select this sim ulato r  to o l b ec ause it p ro vid es 
the sup p o rt f o r  the netw o rking  resea rchers. It is 
a p p ro p riate to  c o m p a re the p ro to c o ls, d esign the new  
p ro to c o ls and  also  to  eva luate the tra f f ic  [x x i, x x ii]. It is 
d evelo p ed  as a  c o lla b o rative enviro nm ent and  is o p en 
so urce as w ell as d istrib uted  f reely. M any  p eo p les and  
institutes in resea rch and  d evelo p m ent m aintain and  
d evelo p  and  use it. This m ay  ra ise c o nf id ence in its 
usage. Its versio n f o r  So la ris, L inux , and  w ind o w s a re 
availa b le [x x iii]. It also  gives the ex tensive sup p o rt f o r  
the sim ulatio n o f  UDP, TCP ro uting o ver the w ireless 
and  w ired  netw o rks [x x iv]. In Fig. 3 w e have sho w n the 
test b ed  m o d el that is used  to  p er f o rm  the sim ulatio n 
that is used  in this p a p er  to  p erf o rm  the sim ulatio n o f  
OL SR And  DSDV  in a  w ireless senso r  netw o rk to  

 iv)  Perfo rm ance
 The DSDV  need  every  no d e to  keep  the tw o  ta b les. 
The vo lum e o f  c o m p lex ity  m ay  generate p lus m aintain 
these kind s o f  ta b les. The up d ates can b e sent o ut to  the 
neighb o rs in p erio d ic  m anners. B y  increase in the 
num b er o f  no d es in the netw o rk  the b and w id th siz e 
w ith ta b les o f  ro uting need  to  up d ate these ta b les to  
gro w  at the sam e tim e. The o verhea d  to  m aintain as 
w ell as up d ate tho se ta b les m ay  increase in the sam e 
w a y. It is o rd ina ry  that intense o verhea d  o f  ro uting m ay  
d ec rease netw o rks p er f o rm ance.
 v)  Advantages and D isadvantage
 The DSDV  is o ne o f  the ea r ly  a lg o rithm s 
p resented . It is a p p ro p riate to  create the a d -ho c  netw o rk  
w ith the f ew er num b er o f  no d es [x iv]. The DSDV  need s 
the up d ating o f  its ta b les o f  ro uting regula rly  that use 
b attery  p o w er  alo ng w ith a  little b and w id th even if  the 
netw o rk  is inactive. Every  tim e, netw o rk to p o lo gy  
changes a  new  sequence num b er  is essentia l p rio r  to  re-
co verage o f  the netw o rk. So  DSDV  is no t a p p ro p riate 
f o r  the netw o rks that a re highly  d ynam ic  [x vi].

C. Perfo rm ance M atrices
 W e have so  m any  quantitative m atrices that w e use 
to  a na ly z e the p er f o rm a nc e o f  d if f erent r o uting 
p ro to c o ls. I used  the m atrices o f  p er f o rm ance in m y  
thesis in sup p o rt o f  p ro a ctive ro uting p ro to c o ls are 
given b elo w .
 I )  T h ro u gh pu t
 It is the a vera ge a m o unt o f  m essage that is 
successf ully  d elivers o n p er  unit tim e like the average 
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Fig . 2 . Netw o rk structure and  w o rking p ro ced ure o f  DSDV

Fig. 3. Testb ed  M o d el
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Lin k  to n eighbor n ode

Update broadcast
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D estin ation  n ode
Node
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Fig. 4. Packet Siz e Vs L atency

 In Fig. 5 the latency  rate o f  OL SR w ith 1 0 8M B  is 
m o re than that o f  DSDV. OL SR latency  increases at 
1 50 0  p ac ket siz e then it starts d ec reasing co ntinuo usly  
b ut at 450 0  it again starts increasing. This sho w s that 
OL SR takes m o re latency  to  transf er  the d ata.

Fig. 5. Packet Siz e Vs L atency

 Fig. 6 sho w s latency  w ith 30 0 M b  b and w id th in 
CB R tra f f ic  o f  the DSDV  and  OL SR ro uting p ro to c o ls 
w here DSDV  has taken lo w  latency  as c o m p a red  to  
OL SR. OL SR take m o re latency  to  start the p ro cess f o r  
d ata  transf er. OL SR starts to  d ec rease the latency  w ith 
resp ect to  increases in the p acket siz e. On the p acket 
siz e o f  30 0 0  b ut at 550 0  b o th f a ces alm o st the sam e 
latency  rate o f  OL SR is m o re than DSDV.

Fig. 6. Packet Siz e Vs L atency

co m p a res their three-m etrics p er f o rm ance b y  using 
d if f erent p acket siz e as w ell as b and w id th [x x v].

IV. SIM UL ATIONS AND RESUL TS

 In this ex p erim ent, I have used  d if f erent scenario s 
and  then m ake the ana lysis f o r  c o m p a riso n b y  using the 
ns 2 . In ex p erim ent sim ulatio n I have used  the DSDV  
and  OL SR ro uting p ro to c o ls in W SN and  m ake the 
scena rio s d ep end ing  o n 54, 1 0 8 a nd  30 0  M b p s 
b and w id th and  1 0 0 0 , 1 50 0 , 2 0 0 0 , 2 50 0 , 30 0 0 , 350 0 , 
40 0 0 , 450 0 , 50 0 0  and  550 0  p acket siz es to  co m p a re the 
thro ughp ut, average end  to  end  d ela y  and  latency  o f  
these ro uting p ro to c o ls b y  using the CB R tra f f ic  and  
m ake the line and  b a r  gra p hs to  sho w  the results.

A. Sim u latio n M o del

TAB L E I
THE ENVIRONM ENT OF SIM UL ATION

 In ta b le I w e sho w  the netw o rk  p a ram eters that w e 
use to  c a rry  o ut o ur sim ulatio n b y  using the netw o rk  
sim ulato r 2  f o r  the tw o  p ro a ctive ro uting p ro to c o ls 
OL SR and  DSDV. 
 Fig. 4 sho w s the latency  w ith 54 M b  b and w id th b y  
using  CB R tra f f ic  f o r  DSDV  a nd  O L SR ro uting 
p ro to c o ls. The DSDV  has taken the lo w  latency  as 
co m p a re to  OL SR. The OL SR has high latency  w ith 
1 50 0  p ac ket siz e b ut w hen the p acket siz e b ec o m es 
2 0 0 0  it a gain starts to  increase it at 2 50 0  p a cket siz e it 
d ec reases again at 30 0 0  b ut increases again at 40 0 0 . 
Overa ll OL SR takes m o re latency  to  start the p ro cess 
f o r  d ata  transf er.
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Fig. 9. Packets Siz e Vs Thro ughp ut

 Fig.1 0  sho w s gra p h b elo w  w here the d if f erence in 
thro ughp ut o f  DSDV  and  OL SR ro uting p ro to c o l w as 
c o nsid ered  f o r  p ac ket siz e1 0 0 0 , 1 50 0 , 2 0 0 0 , 2 50 0 , 
30 0 0 , 350 0 , 40 0 0 , 450 0 , 50 0 0  and  550 0  resp ectively. 
Thro ughp ut f o r  DSDV  and  OL SR a re the sam e as the 
p acket siz e o f  1 50 0  b ut as w e increase the p acket siz e 
the thro ughp ut o f  DSDV  increase as co m p a re to  OL SR. 

Fig. 1 0 . Packets Siz e Vs Thro ughp ut

 ii)  C o m parative Bar G raph  o f T h ro u gh pu t

Fig. 1 1 . Co m p a riso n o f  Thro ughp ut o n 54, 1 0 8, 30 0  
M B

 Fig. 1 1  sho w s the co m p a riso n b a r  gra p h o f  an 
average end  to  end  d ela y  o n 54, 1 0 8 and  30 0  M b p s 
b a nd w id th sho w s tha t in a ll the three c ases o f  
b and w id th the DSDV  sho w s the high thro ughp ut as 
c o m p a red  to  OL SR w hich sho w s that DSDV  is b etter  
than OL SR in the case o f  thro ughp ut.

 i)  C o m parative Bar G raph  o f Latency
 In Fig. 7 c o m p a riso n b a r  gra p h o f  latency  o n 54, 
1 0 8 and  30 0  M b p s b and w id th sho w s that in all the three 
cases o f  b and w id th, the DSDV  has the m inim um  
latency  to  transm it d ata  as co m p a re to  OL SR w hich 
sho w s that DSDV  is b etter  than OL SR in the case o f  
latency.

Fig. 7. Co m p a riso n o f  L atency  o n 54, 1 0 8, 30 0  M B

 Fig. 8 sho w s grap h b elo w  w here the d if f erence in 
thro ughp ut o f  DSDV  and  OL SR ro uting p ro to c o l w as 
c o nsid ered  f o r  a  p ac ket siz e o f  1 0 0 0 , 1 50 0 , 2 0 0 0 , 2 50 0 , 
30 0 0 , 350 0 , 40 0 0 , 450 0 , 50 0 0  and  550 0  resp ectively. 
The thro ughp ut o f  OL SR start to  increase at the p acket 
siz e o f  1 50 0  b ut w hen w e increase the p acket siz e to  
2 0 0 0  it starts to  d ec rease the gra p h sho w s that the 
thro ughp ut o f  DSDV  is m o re as co m p a red  to  OL SR.

Fig. 8. Packet Siz e Vs Thro ughp ut

 Fig. 9 sho w s grap h b elo w  w here the d if f erence in 
thro ughp ut o f  DSDV  and  OL SR ro uting p ro to c o l w as 
c o nsid ered  f o r  p ac ket siz e1 0 0 0 , 1 50 0 , 2 0 0 0 , 2 50 0 , 
30 0 0 , 350 0 , 40 0 0 , 450 0 , 50 0 0  and  550 0  resp ectively. 
Thro ughp ut f o r  DSDV  p ro to c o l is greater  as co m p a red  
to  OL SR b ut at the p o int o f  p a c ket siz e 2 0 0 0  thro ughp ut 
o f  DSDV  d ec rease. W hen increasing the m o re p ac ket 
siz e the thro ughp ut again changed  f o r  DSDV  p ro to c o l.
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Fig. 1 4. Packet Siz e Vs Average end  to  end  d ela y

 iii)  C o m parative Bar G raph  o f Average E nd to  
E nd D elay

 In Fig. 1 5 the c o m p a riso n b a r  gra p h o f  an 
average end  to  end  d ela y  o n 54, 1 0 8 and  30 0  M b p s 
b a nd w id th sho w s that in a ll the three c ases o f  
b and w id th the DSDV  sho w s the m inim um  Average 
end  to  end  d ela y  as c o m p a re to  OL SR w hich sho w s 
that DSDV  is b etter than OL SR in the case o f  an 
average end  to  end  d ela y.

Fig. 1 5. Co m p a riso n o f  Average End  To  End  Dela y  
o n 54, 1 0 8, 30 0  M B

V. CONCL USION
 I have m a d e the sim ulatio n in ns2  b y  using 
d if f erent scena rio s in w hich I have used  Tcl f ile that 
generates the tr f ile and  b y  using this tr f ile I have 
generated  the results. I have to  use aw k and  p ea rl f iles to  
c a lc ula te the p er f o rm a nc e m etrics. I ha ve m a d e 
d if f erent ex p erim ents w here I have c o m p a red  tw o  
ro uting p ro to c o ls OL SR and  DSDV  in w ireless senso r 
netw o rk  o n the b asis o f  three m etrics thro ughp ut, 
latency  and  average end  to  end  d ela y  w ith d if f erent 
p acket siz e o f  1 0 0 0 , 1 50 0 , 2 0 0 0 , 2 50 0 , 30 0 0 , 350 0 , 
40 0 0 , 450 0 , 50 0 0  and  550 0  alo ng w ith the b and w id th o f  
54, 1 0 8 and  30 0  M b p s w ith CB R tra f f ic  in ns 2 . W e have 
m a d e the line gra p hs as w ell as the b a r  gra p hs f o r  all the 
scena rio s sep a rately. f irst I have m a d e the line gra p hs o f  
a ll the m etrics sep a rately  w ith the 54, 1 0 8 and  30 0  
M b p s b and w id th and  also  m a d e their  b a r  gra p hs b y  
taking the m ean o f  their  values and  then I m a d e the 
c o m p a riso n gra p hs o f  a ll the m etrics w ith resp ect to  

 Fig. 1 2  sho w s the average end  to  end  d ela y  gra p h 
b elo w  f o r  OL SR and  DSDV  p ro to c o l w ith CB R tra f f ic  
and  54 M b  b and w id th. The DSDV  has less d ela y  as 
c o m p a red  to  OL SR and  at the p acket siz e o f  2 0 0 0 , they  
alm o st f a ce the sam e d elay. B ut o vera ll OL SR p ro to c o l 
has m o re end  to  end  d ela y  as co m p a re to  DSDV.

Fig. 1 2 . Packet Siz e Vs Average end  to  end  d elay

 The gra p h in Fig. 1 3 sho w s the average end  to  end  
d ela y  gra p h b elo w  f o r  OL SR and  DSDV  p ro to c o l w ith 
CB R tra f f ic  and  1 0 8 M b  b and w id th. The DSDV  has 
less d elay  as c o m p a red  to  OL SR and  at the p acket siz e 
o f  2 0 0 0  and  40 0 0  the d ela y  o f  OL SR d ec rease b ut a f ter 
increasing the p acket siz e it again starts to  increase. 
OL SR p ro to co l has m o re end  to  end  d ela y  as c o m p a re 
to  DSDV

Fig.1 3. Packet Siz e Vs Average end  to  end  d ela y

 Fig. 1 4 sho w s the average end  to  end  d ela y  w ith the 
use o f  30 0  b and w id th o n the d if f erent p acket siz e o f  
DSDV  a nd  O L SR o n the 2 50 0  p a c ket siz e b o th 
p ro to c o ls have the sam e d ela y  b ut w hen w e increase the 
p acket siz e to  30 0 0  the d ela y  o f  DSDV  increase.
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the three b and w id ths. The results sho w  that the DSDV  
has high thro ughp ut and  lo w  latency  and  lo w  end  to  end  
d ela y. OL SR has a  m o re average end  to  end  d ela y, lo w  
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V I. FUTURE W ORK

 In f uture, b y  using o ur results o f  b o th p ro to c o ls that 
w e have gain b y  p er f o rm ing sim ulatio n w e m ay  stud y  
w hich o f  these p ro to c o ls w ill b e selected  as an energy  
ef f ic ient ro uting p ro to c o l in d isaster situatio ns.
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