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Abstract
Previous work on routing in MANETs has resulted in numerous 
routing protocols that aim at satisfying constraints such as minimum 
hop or low energy. Existing routing protocols often fail to discover 
stable routes between source and sink when route availability is 
transient, i.e., due to mobile devices switching their network cards 
into low-power sleep modes whenever no communication is taking 
place. In this paper, we introduce a new approach stability aware 
source routing protocol that is capable of predicting the stability 
(i.e., expiration time) of multiple routes. Proposed protocol selects 
the route that minimizes hop count while staying available for 
the expected duration of packet transmission. The stability aware 
routing (SAR) resolve the problem of SADSR protocol indicate a 
significant increase in route discovery success rate with comparable 
route establishment and maintenance overheads.    
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I. Introduction
Conventional MANET routing protocols do not consider power 
as a design constraint; instead, they tend to search for optimal 
routes in terms of delay. In such algorithms, connection between 
two nodes is established through nodes on the shortest path routes, 
which may however result in quick depletion of the battery of 
the nodes along the most heavily used routes in the network and 
eventual network partition and low connectivity. Dynamic Power 
Management (DPM) in MANETs has gained huge popularity 
over the last decade. Mobile nodes in wireless ad-hoc networks 
often put their wireless network cards to sleep when they are not 
transmitting or receiving data. In most MANETs, wireless traffic is 
infrequent and recent work [1] shows that wireless network cards 
should be turned inactive for 50% or less of the entire lifetime 
to obtain a balance between optimal power-saving and sustained 
network connectivity. But sleep modes can lead to loss of network 
connectivity and hence lower the packet delivery ratio. This paper 
focuses on routing in MANETs with transient route availabilities, 
i.e., route establishment takes into consideration the expiration 
time and therefore the stability of a potential route. This approach, 
called Stability Aware Dynamic Source Routing (SA-DSR), is 
based on the prediction of future sleep times of mobile nodes 
(i.e., the times when mobile nodes’ DPM techniques will turn 
off their network cards). The goal of this approach is to introduce 
DPM-awareness in routing decisions and thereby to increase the 
number of successful packet transmissions. While SA-DSR is an 
extension to the well-known on-demand Dynamic Source Routing 
(DSR) [2], the concept of stability awareness can be added to any 
routing protocol. A variety of stability predictors can be used, 
including hints given by applications and/or the DPM mechanism. 
In this paper, SA-DSR monitors the packet scheduler queue for 
the network driver and predicts the next down-time of the network 
card. That is, SA-DSR conservatively predicts that the network 
card will enter its next sleep mode after all packets in the queue 
have been transmitted plus a driver-specific timeout value.

II. RELATED WORK 

A. Dynamic Power Management
MANETs has gained huge popularity over the last decade. Mobile 
nodes in wireless ad-hoc networks often put their wireless network 
cards to sleep when they are not transmitting or receiving data. 
In most MANETs, wireless traffic is infrequent and recent work 
[3] shows that wireless network cards should be turned inactive 
for 50% or less of the entire lifetime to obtain a balance between 
optimal power-saving and sustained network connectivity. 
But sleep modes can lead to loss of network connectivity and 
hence lower the packet delivery ratio. This paper3 focuses on 
routing in MANETs with transient route availabilities, i.e., route 
establishment takes into consideration the expiration time and 
therefore the stability of a potential route. This new approach 
is based on the prediction of future sleep times of mobile nodes 
(i.e., the times when mobile nodes’ DPM techniques will turn off 
their network cards). The goal of this approach is to introduce 
DPM-awareness in routing decisions and thereby to increase 
the number of successful packet transmissions. The concept 
of stability awareness can be added to any routing protocol. A 
variety of stability predictors can be used, including hints given 
by applications and/or the DPM mechanism.  

B. Network Sleep Time 
In [4], Chia et al. propose that devices which are not currently 
active in any data communication may enter a sleep state, but can 
be powered up remotely through a signal using a simple circuit 
based on RF technology. Radio devices select different time-out 
values (sleep patterns), to enter various sleep states depending 
on their battery status and quality of service. In [5], Singh et al. 
employ a MAC layer protocol for PAMAS (Power Aware Multiple 
Access protocol with Signaling) in which nodes overhearing 
transmissions between two other nodes turn themselves off and 
wake up after an interval of time equal to the total transmission 
time as indicated in the
RTS/CTS message exchange between the sender-receiver pairs. 
They deploy metrics such as minimize energy consumed per packet 
or minimize time to network partition, and verify these metrics 
with their proposed MAC layer protocol. In proposed protocol, the 
sleep and awake schedule is determined from prediction of link 
expiration based on the queue contents of the packet scheduler and 
the network interface device timeout value. The DPM schedule 
is somewhat conservative since it ignores the possibility of more 
packets being added before the timeout expires.

III. Overview of MANET Protocols

A. Dynamic Source Routing (DSR)
Dynamic Source Routing (DSR) is a reactive protocol, proposed 
by D.B. Johnson et al. [6] which is a source routing protocol i.e., 
every packet in its header contains a hop-by-hop route sequence 
to the destination placed by its sender. Therefore each node 
maintains a list of all routes that it knows in its route cache. In 
DSR there are two basic operations: Route Discovery and Route 



IJCST Vol. 3, ISSue 3, July - SepT 2012

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  809

 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

Maintenance. Route Discovery is the operation by which the 
source node(S) obtains a source route to the destination node 
(D). Route Discovery takes place only when S does not already 
know a route to D. The purpose of Route Maintenance is to provide 
a mechanism that enables the node S to detect if the network 
topology has changed such that the source route to D does not work 
anymore. When the node S needs to send packets to the node D, 
it obtains a route to D by searching its Route Cache of previously 
learned routes. If no route is found, Route discovery protocol is 
initiated by broadcasting a ROUTE REQUEST message. Request 
messages are identified by initiator determined request ids. When 
a node receives a Route Request message, it returns a ROUTE 
REPLY message to the initiator, if it is the target of the request 
or a node knowing a valid route to the target. Otherwise if the 
receiving node has lately seen a request from the same initiator 
with the same id or if its address is already in the route record 
of the ROUTE REQUEST packet, it discards the packet. The 
receiving node adds it own address to the route record of the 
request and broadcasts the request forward. After a successful 
Route Discovery process, route record of a ROUTE REQUEST 
contains a complete source route from the initiator to the target. 
This information is then contained in a ROUTE REPLY message. 
DSR supports unidirectional links since the reply is sent back to 
the source based on a route in replier’s cache or it is piggybacked 
on a Route Request packet for the initiator. Route Discovery is 
initiated when a node needs to discover a route to another node. 
A Route Request packet is broadcasted. When a node receives 
a Route Request it searches its route cache where all routes are 
stored. If requested route cannot be found in the cache, the node 
broadcasts the packet forward after having added its address to 
the sequence of hops contained in the header of Route Request 
packet. The request floods through the network until it reaches the 
destination node or a node having a valid route to the destination. 
The destination node, on receiving ROUTE REQUEST packet, 
responds by sending a ROUTE REPLY packet back to the source 
node by piggybacking. Route Maintenance requires that each node 
ensures that forwarded packets are received by the next-hop node. 
In a case of link breakage a ROUTE ERROR packet is sent back 
to the source node which removes broken link from its cache. All 
routes are also truncated at that point.

B. Optimized Link State Routing Protocol (OLSR)
The Proactive protocol (OLSR) protocol is a on-demand routing 
protocol for mobile ad hoc networks [7]. OLSR (RFC 3626) is 
a proactive routing protocol. Routing messages are broadcast 
periodically in order that OLSR nodes can discover the network 
topology and maintain up to date routes to all reachable nodes. 
HELLO messages are used to establish links and to select 
multipoint relays (MPRs) which allow efficient flooding of 
Topology Control (TC) messages to all nodes. Among OLSR’s 
options is the use of link layer notifications (LLNs) to prevent the 
use of poor quality links. Optimized Link State Routing (OLSR) 
is a proactive MANET routing protocol. Unlike DSDV and 
AODV, OLSR reduces the number of retransmissions by providing 
optimal routes in terms of number of hops. For this purpose, the 
protocol uses MPRs (Multipoint Relays) to efficiently flood its 
control messages by declaring the links of neighbors within its 
MPRs instead of all links. Only the MPRs of a node retransmit its 
broadcast messages, hence no extra control traffic is generated in 
response to link failures. OLSR is particularly suitable for large and 
dense networks. The path from source to destination consists of a 
sequence of hops through the MPRs. In OLSR, a HELLO message 

is broadcasted to all of its neighbors containing information about 
its neighbors and their link status and received by the nodes which 
are one hop away but they are not passed on to further nodes. In 
response of HELLO messages, each node would construct its 
MPR Selector table. MPRs of a given node are declared in the 
subsequent HELLO messages transmitted by this node. OLSR is 
designed to work in a completely distributed manner and does 
not require reliable transmission of control messages. Control 
messages contain a sequence number which is incremented for 
each message. Thus the recipient of a control message can easily 
identify which information is up-to-date - even if the received 
messages are not in order (Clausen and Jacquet 2003).

C. Zone Routing Protocol (ZRP)
The Zone Routing Protocol (ZRP) is the combinations of reactive 
and proactive protocols and takes advantages of these two protocols 
and as a result, routes are found quickly in the routing zone [8]. The 
ZRP provides a framework for other protocols. The separation of 
a node local neighborhood from the global topology of the entire 
network allows for applying different approaches - and taking 
advantage of each technique’s for a given situation. These local 
neighborhoods are called zones; each node may be within multiple 
overlapping zones, and every zone may be of a different size. The 
size of a zone is not determined by geographical measurement, but 
is given by a radius of length, where is the number of hops to the 
perimeter of the zone. By dividing the network into overlapping, 
variable-size zones, the Zone Routing Protocol consists of several 
components, which only together provide the full routing benefit to 
ZRP. Each component works independently of the other and they 
may use different technologies in order to maximize efficiency 
in their particular area.
Components of ZRP are IARP, IERP and BRP. Intrazone 
Routing Protocol (IARP) is used to maintain local zone topology 
information. For nodes outside the zone, reactive Interzone Routing 
Protocol (IERP) is used for sending data. Like the traditional 
reactive routing protocols, IERP also performs route discovery 
and route maintenance activities. To reduce the routing overhead 
while performing reactive route requests, Boarder cast Resolution 
Protocol (BRP) is used which broadcasts the route queries through 
the boarders of the zones.

IV. Problem Formulation
 DPM supports energy conservation by making mobile nodes put 
their wireless network cards to sleep when no data communication 
is taking place. A consequence of this technique is that mobile 
nodes will be unreachable for large periods of time. Therefore, 
we need to know the accurate network `up’ and `down’ times 
(DPM schedule) in order to introduce DPM awareness in routing 
decisions. Currently the protocol predicts the DPM schedule for 
mobile nodes from the queue contents of the packet scheduler and 
the network device timeout value. Toward that end, the  protocol 
computes the minimum time to transmit all packets currently 
residing in the packet scheduling queue and adds the device-
specific timeout value, each data packet’s transmission time is 
calculated as follows[9]:
Tdata=Trts+Tcts+Tack+Tdifs+3Tsifs+ (P+Q)/BWchannel
Where Tdata Tdata  - transmission time of each data packet
Trts - Time for transmitting RTS
Tcts - Time for transmitting CTS
Tack - Time for transmitting ACK
Tdifs - DCF inter frame space defined in the IEEE 802.11 protocol 
standard
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3Tsifs - Short inter frame space defined in the IEEE 802.11 protocol 
standard
P  - Size of the data packet
Q  - IP and MAC packet header length
BWchannel  - Channel capacity
We define the route uptime factor (RUF) as a metric which 
indicates the earliest up time when the link between any pair of 
adjacent nodes on a route is going to be interrupted due to one 
(or both) of the nodes being put to sleep. Now we derive RUF 
as follows: If we assume nodes as vertices and the links between 
the nodes as edges connecting them, then let G(V,E) be the graph 
representing the network topology where V is the set of vertices 
and E is the set of edges. Let 
 Rij= (Vi,Vi+1,Vi+2,..,Vk,Vk+1,….,Vj-1,Vj)  (1)
 be the route from source node Vi to Vj through intermediate 
nodes Vk,Vk+1, etc. Let Ωij be the set of all possible alive routes 
between Vi and Vj. The DPM sleeping schedule Sij for the route 
Rij is defined as
Sij = (ti

up,ti+1
up,ti+2

up,..,tk
up,tk+1

up,….,tj-1
up,tj

up)  (2)
 Where ti

up is the earliest up time for node Vi. We define the link 
uptime vector or Lij for the route Rij as
Lij= (ti

uptime,ti+1
uptime,ti+2

uptime,..,tk
uptime, tk+1

uptime,….,tj-1
uptime,tj

uptime)      
      (3)
Where  ti

uptime is the uptime of the link Ei,i+1 connecting nodes Vi 
and Vi+1 and is defined by  average(ti

up,ti+1
up), since uptime of a 

link is determined by how long the     
ti

uptime  =    average(ti
up,ti+1

up)    (4)                                               
link will be alive before breaking down due to one of its end nodes 
going to sleep and thus essentially is expressed by the minimum 
of the DPM sleeping schedule of the end nodes. The route uptime 
factor RUFij for route Rij can be expressed as the minimum of the 
link uptime vector Lij along the route since it will indicate how 
long the route will be alive before breaking down due to the break 
in any of its constituent links:
RUFIJ = min(ti

uptime, Vi V, ti
uptime  Lij)  (5)

V. The propose Protocol Will follow the Following Steps 
to Identify the Stable Path
1.    Source Node initiates the Data Transmi- ssion Request.
2.    Check for the destination node in route cache. If found then 
forward the data packet to Destination.
3.     If destination node is node found in route cache then broadcast 
the route request Packet (RREQ) to their neighbor node                                                                                     
4.     Calculate the link uptime value  ti

uptime  between the nodes VI 
TO VI+1 ti

uptime between the node VI TO VI+1  
ti

uptime  =   average(ti
up,ti+1

up)                  

  
5.     if   tiuptime > th (Threshold) then add in to the link 
uptime vector 
Lij=(ti

uptime,ti+1
uptime,ti+2

uptime,..,tk
uptime, tk+1

uptime,….,tj-1
uptime, tj

uptime)
And forward the packet to the next node. 
6. If the intermediate node receive more than two RREQ packet 
then    If Tk

uptime . previous RREQ > Tk
uptime. latest RREQ  then 

forward previous RREQ and discard  latest RREQ otherwise 
forward latest RREQ
7. Repeat step 3 to step 6 till destination is found.
8. if destination found then store  all route in to the routing table 
in increasing order of  Route  Uptime Factor RUFIJ = min(ti

uptime , 
Vi V, tiuptime   Lij) RUFIJ  and send RREP to the first entry  
of routing table

A.  Algorithm for Forwarding the Data Packet from Source 
to Destination is as Follows
Algorithm SAR(DA Destination Address, DP Data Packet, Route_
Cache)
// TTL=16
{         
      n = Count(Address)
      For(i=0; i<Route_cache_size; i++)
{
      If (Route_Cache[i]==DA)
{
      forward DP;
      break;
                }
     Else
                                                          {
                 X = Find_Route(Tkup,DA,Threshold,LUV);
           If  X=RREP 
                                                                            {
                                                                                    
RUF=min(LUV);
  add X of min(RUF) in Route_Cache;
                  }
      Else
                                                                                                  {
                                                                                    Drop DP;
                                                                                    Forward 
RERR;
                                                                                    Break;
                                                                            }
                                                         }
                                    }
}

Algorithm for finding stable routes between source and 
destination

AlgorithmFind_Route(Tkup,DA, Threshold,LUV)
{
   If(DA==NA)
      {
        Return 0;
      }              
   Else If (TTL<=n)
                       {
                                 Tkuptime=avg(Tkup,Tk+1up);
                 Prev.Tkuptime=Tkup;
              
                                     If(Tkuptime>Threshold) 
                 
                                      {  
                               add Tkuptime to LUV;
                                     forward RREQ;
                               if (Node_Visited==0)
                                            {
                                                                         if(Prev.Tkuptime 
> Tkuptime)
                                                                                        Forward 
(Tkuptime=Avg(Prev.Tkuptime, Tkuptime));
                                                                          else Forward (Tk
uptime=Avg(Tkuptime,Tk+1uptime));
                                                                      }
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                                                           Find_route(Tkuptime,DA,
Threshold,LUV);
                              
                                                      }
                                    else drop the DP;
                               }
                else drop the DP;
}                

Algorithm for the Node already visited
Algorithm Node_Visited(NA Node Address)
{
      n = Count(Add)
                   For(j=0;j<n;j++)
                              {
                                    if (NA == Add[j]);
                                           return 0;
                               }
                    return 1;
}

B.  Route Discovery Phase in Stability Aware Routing 
When a source node needs to send a data packet to a target node, 
it first searches its routing cache for any entry using the target 
node address as the key. An entry in the routing cache contains a 
list of stable routes to the target node. If a routing cache entry is 
found, then the source node picks a route. If no entry is found for 
the target node, then the source node initiates a route discovery 
for the target. 
The proposed protocol adds four new entry types to the RREQ 
packet format of standard DSR.
1. Link Uptime Vector 
( for the route,
2. Partial route  Rij= (Vi,Vi+1,Vi+2,.., Vk,Vk+1, ….,Vj-1,Vj)
3. Earliest Up-time of Last-upstream node   ( )
4. Threshold value  ( Th =   transmission time of each 
data packet )
The protocol allows intermediate nodes to forward multiple RREQ 
packets with the same <source address, request id> pair if the 
packets contain distinct source routes. During the RREQ lookup 
at intermediate nodes, the 4-tuple <source address, request id, 
last upstream node address, partial route length> is checked with 
each entry in the recently seen requests list for possible match. 
If no match is found, then the RREQ contains a distinct source 
route and is eligible to be forwarded if the contained source route 
is predicted to be stable.
If the intermediate node receives the more than two RREQ packets, 
it does not forward these all RREQ packet to their neighbor node. 
The intermediate node performs the comparison between the 
received RREQ and the previous RREQ packet. If uptime of 
previous RREQ is greater than to the Received RREQ then discard 
the received RREQ and forward the previous RREQ uptime.
Fig. 3, shown the route Discovery process in the given example
Type Reserved Hop Count
                     Broadcast ID
              Destination IP address
                Destination Sequence Number
             Source IP address

                 Source Sequence number

Fig. 1: Route Request Message Format in DSR

Source 
Address Source Sequence # Destination Address

Partial Route Link Uptime Vector
Earliest Up-time of Last 
Upstream Node Threshold value

Fig. 2: Route Request (RREQ) Packet in SAR

SAR predicts the route stability using a link by link stability 
prediction. Each intermediate node received RREQ and predicts 
the stability of the link between itself and the last upstream 
node. All previous links in the source route are assumed to be 
stable; otherwise the previous upstream nodes would not have 
forwarded the RREQ packet. Thus the stability of the current link 
ensures the stability of the entire source route. For each received 
RREQ, intermediate node VK+1 calculates the uptime of the link 
between itself and the last upstream node recorded in the RREQ 
and appends it to the Link Uptime Vector in the RREQ.. If the 
uptime is less than Threshold, then the link will not be stable for 
the entire period of exchanges of the RREQ, the following RREP 
and then the data packet. Hence the intermediate node discards 
the RREQ.

Example of route discovery in SAR   

Fig. 3: Route Discovery in SAR

(RREQ) to find the stable route for transmitting the data packet to 
the destination node 5, The RREQ packets contain the information 
of partial route and link uptime vector for each route. The link 
uptime vector in this example the source node 1 broadcast the route 
request packet store the value of each link uptime value which 
is the average of uptime value of both nodes. In this figure each 
node has an uptime value. In this example the threshold value is 
2.the node 4 receives the two RREQ packets from node 3 and 
2.Node 4 discard the RREQ of node 3 because the uptime value 
of node 3 is less then to the uptime value of node 2.
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C. Route Reply Phase in SAR
When the RREQ reaches the target, the route is predicted to be 
stable; the target node sends an RREP packet back to the source 
along the reverse path recorded in the RREQ. In this proposed 
protocol the routing table is maintained at the destination node. At 
the destination node the all stable route store in the routing table 
in increasing order of the Route uptime factor .In the route reply 
phase the destination node only send the one RREP packet which 
contain the first entry of the  routing table Hence it leads to reduce 
the total transmission time between source to destination. Fig. 7 
shown the route reply process in the given example 
The proposed protocol adds three new entry types to the standard 
DSR RREP packet format:
source route  Rij=  (Vi,Vi+1, Vi+2,..,Vk,Vk+1,….,Vj-1,Vj)
Link uptime vector       
(
Earliest up time. The minimum of all the Link Uptime Vector 
elements.
Estimated Transmission Time
Type Reserved Hop count L

Destination IP Address

Destination Sequence Number

Lifetime

Fig. 4: Route Reply Message Format in DSR

Source Route Link Uptime Vector

Earliest Up Time Estimated Transmission Time

Fig. 5: Route Reply (RREP) Packet Format in SAR

D. Route Selection Phase at the Destination Node
At the destination node the all stable route store in the routing table 
in increasing order of the Route uptime factor .In the route reply 
phase the destination node only send the one RREP packet which 
contain the first entry of the  routing table Hence it leads to reduce 
the total transmission time between source to destination 
Destination Address Source Route Earliest up Time

Fig. 6: Routing Table Entry in SAR

Example of Route Reply in SAR    

Fig. 7: Route Reply in SAR                         

The example 7 is based on the processor of route replay in the 
proposed protocol
In The fig. 7, the destination node receives the two RREQ packets. 
At the destination node the all route store in the routing table. The 
routes are stored in the increasing order of Route Uptime factor.
 The RUF of first route {1, 2, 4} is 4.5 and RUF of route {1, 2, 
3, 6} is 3.5. Hence the destination node first send reply packet 
(RREP) to the route {1, 2, 3, 6}.

VI. Simulation Environment

A. Simulation Setup
The simulated network area is 15pixelX15pixel with 10 to • 
25 nodes. Each transmitting source node has a bandwidth of 
1 Mb/s and attempts to transmit one data packet of length 40 
bits to the sink node.
Network simulates a random interval repeatedly for each • 
transmitting node. Each node stays up for the input Uptime 
percentage of the simulated random interval and notifies the 
routing module about its next earliest time to sleep each time 
when it up.
Each simulation was run for 5 trials, with a full range of • 
uptime percentages from 0% to 100% with an interval of 10%. 
Each trial was run for 120seconds. Each transmitting source 
node attempts to send one data packet to the sink node.
Nodes intermittently turn off their network cards for power-• 
saving in absence of significant communication, which leads 
to link failures and low network connectivity.
Simulated network use the threshold value 0.07 for the each • 
link stability

The node transmission range is 5 meter                        

VII. Experimental Results 
In order to validate the proposed protocol and show its efficiency 
we present simulations using MATLAB. MATLAB is a very 
popular network simulation tool. MATLAB is an interactive 
software package which was developed to perform numerical 
calculations on vectors and matrices. Initially, it was simply a 
Matrix Laboratory. However, today it is much more powerful:
It can do quite sophisticated graphics in two and three 
dimensions.
It contains a high-level programming language (a \baby C”) which 
makes it quite easy to code complicated algorithms involving 
vectors and matrices.

It can numerically solve nonlinear initial-value ordinary • 
differential equations.
It can numerically solve nonlinear boundary-value ordinary • 
differential equations.
It contains a wide variety of toolboxes which allow it to • 
perform a wide range of applications from science and 
engineering. Since users can write their own toolboxes, the 
breadth of applications is quite amazing.

Mathematics is the basic building block of science and 
engineering, and MATLAB makes it easy to handle many of the 
computations involved. You should not think of MATLAB as 
another complication programming language, but as a powerful 
calculator that gives you fingertip access to exploring interesting 
problems in science, engineering, and mathematics. And this 
access is available by using only a small number of commands 
and function because MATLAB’s basic data element is a matrix 
(or an array).
We evaluate the performance of SAR in terms of two metrics as 
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follows:

Fig. 8: Route Discovery Success Rate

In fig. 8, the graph measures the route discovery success rate for 
both of the protocols.  Route discovery success rate are the ratio 
of number of successful source nodes getting RREP packets back 
to the number of source nodes sending a RREQ packet. This 
graph gives an impressive performance improvement of SAR 
over standard shortest path Routing. 

Fig.  9: Number of Routes Per Source Nodes

It is expected because SAR uses both the min-hop and stability 
metrics in route discovery and finds more routes. At Uptime 
percentage of 100%,

In fig. 9, the average number of routes per node has been • 
depicted. It shows how SAR finds more routes per node with 
increasing Uptime percentage.

VIII. Conclusion
The proposed protocol “Stability Aware Routing” introduces 
DPM awareness into the routing decisions and finds multiple 
stable routes to the target node. Intermediate nodes can broadcast 
multiple RREQ packets with the same sequence number. After 
broadcasting the first RREQ packet, only those RREQ packets 
having same sequence number will be broadcasted which have 
more stable route. Destination node will wait for some time 
after receiving the first RREQ packet. Best optimal path will be 
selected from the received paths.  SAR has been compared to 
shortest path routing which does not consider power-saving but 
optimizes routing for shortest delay and the proposed protocol 
provides a significant increase in successful packet transmissions 
with comparable route establishment and maintenance overheads. 
SAR solves the problem of SADSR Routing problems and reduces 
the packet overhead on each node and reduces the traffic of packet 
transmission. SAR is based on the prediction of future sleep 
times of mobile nodes (i.e., the times when mobile nodes’ DPM 

techniques will turn off their network cards). 
SAR is aggressive in sense that it proactively discards any RREQ 
which is predicts to be non-stable and thus might lead to a scenario 
where the source node fails to find any stable path to the sink 
node.

IX. Future Work
Future works would study how SAR performs with respect to 
other protocol. The concept of stability awareness can be added 
to any routing protocol. A variety of stability predictors can be 
used, including hints given by applications and/or the DPM 
mechanism. 
SAR combines the two metrics stability and minimum threshold 
power. Future work would also study the combination of other 
metrics such as real-time or minimum-energy communication and 
how to obtain a balance of these multiple constraints to make the 
new protocol yield good performance.
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