
J. Comp. & Math. Sci. Vol.4 (1), 57-67 (2013) 

Journal of Computer and Mathematical Sciences Vol. 4, Issue 1, 28 February, 2013 Pages (1-79) 

Green Perception: A B-Tree Based Energy Sentient 
Algorithm for MANET 

 
SONIKA MATELE, MONIKA SAHU, MADHUP SHRIVASTAVA 1-3  

and M.A. RIZVI 4 
 

1-3NITTTR, Bhopal, INDIA. 
4Associate Professor, NITTTR, Bhopal, INDIA. 

 
(Received on: February 6, 2013) 

 
ABSTRACT 

 
Due to the emission of hazardous substances, climate and 
environment is changing very rapidly which is often dangerous to 
the human behavior. Preserving the planet should be the prime 
goal because it aims to preserve life. To cope up with this 
problem, there is need to save the earth. The contribution of IT 
and ICT based work is known as “GREEN COMPUTING”. Green 
computing can be defined  "the study and practice of designing, 
manufacturing, using, and disposing of computers, servers, and 
associated subsystems—such as monitors, printers, storage 
devices, and networking and communications systems — 
efficiently and effectively with minimal or no impact on the 
environment. Many corporate IT departments have Green 
computing initiatives to reduce the environmental impacts of their 
IT operations. Research continues into key areas such as making 
the use of computers as energy-efficient as possible, and designing 
algorithms and systems for efficiency-related computer 
technologies. As energy demands in the world go up, energy 
supply is declining or flat. Energy efficient systems helps ensure 
healthy power systems. Also, more companies are generating 
more of their own electricity, which further motivates them to 
keep power consumption low. In this paper an honest attempt is 
made to reduce the power consumption of node in MANET 
(Mobile Adhoc Network) by applying B-tree and IP addressing 
scheme which is getting popularity day by day.  
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1. INTRODUCTION 
 

 Modern IT systems rely upon a 
complicated mix of people, networks, and 
hardware; as such, a green computing 
initiative must cover all of these areas as 
well. A solution may also need to address 
end user satisfaction, management 
restructuring, regulatory compliance, and 
return on investment (ROI).  
 Thrust of computing was initially on 
faster analysis and speedier calculation and 
solving of mare complex problems. But in 
the recent past another focus has got 
immense importance and that is achievement 
of energy efficiency, minimization of power 
consumption of e-equipments. It has also 
given utmost attention to minimization of e-
waste and use of non-toxic materials in 
preparation of e-equipments1 i.e. going 
towards the concept of green.  
 
 The efficiency of algorithms has an 
impact on the amount of computer resources 
required for any given computing function 
and there are many efficiency trade-offs in 
writing programs. In a Mobile Ad hoc 
Network, the mobility of a node is 
unpredictable. The mobility is considered as 
one of the characteristics of a wireless 
network. In addition, the energy constraint 
of the nodes must also be taken into 
consideration when designing routing 
protocols. This is an important issue since 
energy consumption reduces the wireless 
network connection lifetime2. 
 
 World leaders have also taken move 
towards this by following some principles. 
Now it is the time for the end user 

community to follow some rules of thumb to 
achieve partly the benefit of “Green 
Computing”1.  
 
A. Green computing 
 
 Green computing is one of the 
emerging topic of today’s epoch, not only 
because of rising energy, costs and potential 
savings, but also due to the impact on the 
environment.[4] In the broad sense we can 
succinct  the GREEN COMPUTING as 
positive (or least negative) relationship 
between the physical computer and its 
impact to the environments in which it 
moves through from cradle to grave. Green 
computing is the environmentally responsible 
and eco-friendly use of computers and their 
resources.  
 Green computing can also develop 
solutions that offer benefits by "aligning all 
IT processes and practices with the core 
principles of sustainability, which are to 
reduce, reuse, and recycle (RRR); and 
finding innovative ways to use IT in 
business processes to deliver sustainability 
benefits across the enterprise and beyond".6 
The primary objective of such a program 
is to account for the “triple bottom 
line” ( People, Planet, Profit), an expanded 
spectrum of values and criteria for 
measuring organizational (and societal) 
success.7  
 To promote green computing 
concepts at all possible levels, the following 
four complementary approaches are 
employed: 
 

1 Green Use: Minimizing the electricity 
consumption of computers and their 
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peripheral devices and using them in an 
eco-friendly manner 

2 Green Design: Designing energy-
efficient computers, servers, printers, 
projectors and other digital devices 

3 Green Manufacturing: Minimizing 
waste during the manufacturing of 
computers and other subsystems to 
reduce the environmental impact of 
these activities 

4 Green Disposal: Making over an 
existing computer or appropriately 
disposing of or recycling unwanted 
electronic equipment 

 
B. MANET 
 
 Wireless communication technology 
is increasing day-by-day with such growth 
sooner or later it would not be practical or 
simply physically possible to have a fixed 
architecture for this kind of network. Ad hoc 
wireless network must be capable to self-
organize and self-configure due to the fact 
that the mobile structure is changing all the 
time.3 
 A mobile ad hoc network (MANET) 
is a wireless network that uses multi-hop 
peer to-peer routing instead of static network 
infrastructure to provide network connecti-
vity. MANETs have applications in rapidly 
deployed and dynamic defense and civilian 
systems. The network topology in a MANET 
usually changes rapidly with time. Mobile 
Ad hoc Networks (MANET) consist of 
wireless nodes that form a communications 
network among themselves without a fixed 
infrastructure.2 

 

a) Characteristics of MANET: 
 

• Communication  via  wireless  means  i.e. 

 Nodes can perform the roles of both hosts 
and routers. 

• It supports dynamic topologies i.e. nodes 
are free to move arbitrarily 

• The most important system design criteria 
in MANET for optimization is energy 
conservation 

• Here communication environment is 
different from fixed network  

• Supports high density with the large 
number of user mobility 

• Supports different and differing radio 
propagation conditions throughout the 
network 

• Supports intermittent nodal connectivity 
• Wireless links are  particularly vulnerable 

to the attacks  
 
b) Issues in MANET: 
 
• Restricted Power Supply  
• Limited resources. 
• Limited physical security. 
• Problem of packet loss due to node 

disconnection  
• Intrinsic mutual trust vulnerable to attacks. 
• Network congestion due to limited 

bandwidth  
• Lack of authorization facilities. 
• Volatile network topology makes it hard to 

detect malicious nodes. 
• Security protocols for wired networks 

cannot work for ad hoc networks.5 
 

 We are trying to remove some of 
those limitations of MANET by using green 
concept. 
 
2.  GREEN MANET 
 
 Each node in a MANET serves as a  



60 Sonika Matele, et al., J. Comp. & Math. Sci. Vol.4 (1), 57-67 (2013) 

Journal of Computer and Mathematical Sciences Vol. 4, Issue 1, 28 February, 2013 Pages (1-79) 

host and/router generating, consuming or 
forwarding information. These nodes are 
using their batteries for power to work in the 
network. The depletion of participating 
nodes’ battery power in a routing path will 
shorten the network lifetime and forced 
network to malfunction due to departing of 
nodes because of battery life. As charging or 
replacing batteries on site is a difficult 
operation, it is decisive to use the attainable 
energy without the hitch to extend the 
lifetime of the nodes. Developing an energy 
efficient routing scheme is one way of 
achieving optimized performance of nodes 
or conversely use of battery. Nodes consume 
energy while transmitting signals to 
neighboring nodes for the purpose of 
detecting their existence or transmitting data 
to another node. When an intermediate node 
has been selected as a router, it consumes 
more energy than an idle node as it is 
actively involved in communication. Thus, 
the nodes’ residual energy is important in 
determining the path to successfully 
completing data transfer without interruption. 
Hence a routing protocol that considers the 
nodes’ residual energy will perform better 
than the protocols that do not.2 
 
3.  ENERGY SAVING TECHNIQUE IN  
     MANET 
 

 The limited energy capacity of ad 
hoc network devices has brought energy 
conservation to the forefront of concerns for 
enabling mobile communications. This is a 
particular concern for mobile ad hoc 
networks where devices are expected to be 
deployed for long periods of time with 
limited potential for recharging batteries. 
Such expectations demand the conservation 
of energy in all components of the mobile 

device to support improvements in device 
lifetime.  
Energy conservation can be achieved in one 
of three ways:   
• saving energy during active 

communication &  
• saving energy during idle times in the 

communication 
• saving energy during routing 
 
 The first targets the techniques used 
to support achieved through the use of 
energy-efficient MAC and routing protocols. 
The second focuses on reducing the energy 
consumed when the node is idle and not 
participating in communication by placing 
the node in a low-power state.8 

 

 Energy saving can be implemented 
at the different layers of the wireless 
network (MANET), and different methods 
are also available to reduce the energy at 
different layers too. The node doesn’t 
require high bandwidth but it requires low 
latency and low power consumption in 
MANET. There are 2 levels of energy 
saving, node level and routing algorithm 
level.9  
 
NODE LEVEL:  At the node level foremost 
reason of energy consumption is overhearing 
or broadcasting of packets i.e. the router 
broadcast the message over the network and 
all the nodes are listening those packets 
either it belongs to them or not and in this 
process as much energy is wasted which is 
sufficient for the transmission. In order to 
save energy the node will go to sleep mode 
during idle periods after informing to its 
respective MPR that it is going to sleep 
mode and if the packet is transmitted to it by 
respective MPR the node will wake up and 



 Sonika Matele, et al., J. Comp. & Math. Sci. Vol.4 (1), 57-67 (2013) 61 

Journal of Computer and Mathematical Sciences Vol. 4, Issue 1, 28 February, 2013 Pages (1-79) 

receive the packet and will again go to sleep 
mode after receiving the packet or 
transmitting the packet.9 
 
AT ROUTING PROTOCOL LEVEL:  Many 
algorithms are already working in this area 
and the concept of OLSR + AVL tree is also 
explained. In this paper it is also tried to 
define the concept of OLSR+B tree and 
efforts are made overcome shortcoming.  
 
REASONS OF NODE DEPARTURE IN 
MANET:  A node departure in MANET can 
take place because of the following reasons: 
 

1. A node can depart from the MANET 
network gracefully by giving signal to 
other MANET nodes about its departure. 

2. A node in MANET can depart due to its 
malfunctioning or abrupt shutdown. 

3. MANET node can also depart due to 
exhaust of battery. 

4. MANET node can be also departing due 
to out of range.9 

 
 In all the above discussed cases 
whenever the node depart from the network, 
other nodes which are left in the network 
have to find the path gain. Flooding and 
broadcasting methodology is used to find the 
path in the network because of this depletion 
of battery is takes place. In this paper an 
attempt is made to propose an idea which 
can be effective to remove the broadcasting 
from the network to find the nodes in the 
network.   
 
4. OLSR PROTOCOL & B-TREE 
 
Optimized Link State Routing (OLSR) 
protocol is a proactive routing protocol for 
MANET. OLSR is an optimization version 

of a pure link state protocol. It uses the link-
state scheme in an optimized manner to 
diffuse topology information. It has 
advantage of finding the route immediately 
because of its reactivity. So the topological 
changes cause the flooding of the 
topological information to all available hosts 
in the network.8 The principal concept of 
this protocol is based on the use of MPRs 
(Multipoint Relays).  MPRs are monitoring 
nodes which forward broadcast messages 
during the flooding process.  This technique 
reduces the message overhead considerably 
as compared to a conventional flooding 
mechanism10. Only MPR node effectuates 
the link state information. OLSR provides 
optimal route and is particularly suitable for 
large and dense networks .It is important to 
understand that OLSR does not route traffic. 
It is not in any way responsible for the actual 
process of routing traffic. OLSR is also 
described as a route maintenance protocol, 
in that it is responsible for maintaining the 
routing table used for routing packages11. 
Being a table-driven protocol, OLSR 
operation mainly consists of updating and 
maintaining information in a variety of 
tables. The data in these tables is based on 
received control traffic, and control traffic is 
generated based on information retrieved 
from these tables. The route calculation 
itself is also driven by the tables.11 
 
A. Packets of OLSR 
 

 It uses hello and topology control 
(TC) messages to discover and then 
disseminate link state information throughout 
the mobile ad-hoc network. It uses "Hello" 
messages to find its one hop neighbors and 
its two hop neighbors through their 
responses. The sender can then select its 
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multipoint relays (MPR) based on the one 
hop node that offers the best routes to the 
two hop nodes. Each node has also an MPR 
selector set, which enumerates nodes that 
have selected it as an MPR node. 
 OLSR uses topology control (TC) 
messages along with MPR forwarding to 
disseminate neighbor information throughout 
the network12. OLSR uses three levels of TC 
redundancy deciding the amount of 
information passed in TC messages. This 
indirectly also sets what nodes should 
generate TC messages. A TC redundancy of 
0 means that only MPR selectors should be 
listed in TC messages. This is the standard 
used in core-OLSR. A TC redundancy of 1 
specifies that all selected MPRs should be 
listed in TC messages as well, and a setting 
of 2 specifies that all symmetric neighbours 
should be listed. The TC redundancy 
parameter can be set in the configuration 
file, and it defaults to 0. Nodes just store the 
announced links from the TC message with 
no consideration for the TC redundancy used 
by the sender.11 
 
B. Major Deficiencies' in OLSR Protocol 
 

 OLSR does not include any 
provisions for sensing of link quality; it 
simply sense a link as up if a number of 
hello packets have been received recently.  
Being a proactive protocol, OLSR uses 
power and network resources in order to 
propagate data about possibly unused routes 
and as link-state protocol; it requires a 
reasonably large amount of bandwidth and 
CPU power to compute optimal paths in the 
network.  
 By only using MPRs to flood 
topology information, OLSR removes some 
of the redundancy of the flooding process, 

which may be a problem in networks with 
moderate to large packet loss rates however 
the MPR mechanism is self-pruning.12 Some 
of the issues are listed here:  
• Flooding 
• Maximum use of bandwidth 
• Maximum use of power and resources 
• Network congestion, are commonly 

occurred when using the OLSR protocol 
 
C. B-Tree 
 
 Tree structure supports various 
dynamic set operations including Search, 
Predecessors, Successor, Minimum, Maxi-
mum, Insert and Delete in time proportional 
to the height of the tree. Each node of a B-
tree may have a variable number of keys and 
children. The keys are stored in non-
decreasing order. 
 Each key has an associated child 
that is the root of a subtree containing all 
nodes with keys less than or equal to the key 
but greater than the preceding key. A node 
also has an additional rightmost child that is 
the root for a subtree containing all keys 
greater than any keys in the node. 
 A b-tree has a minimum number of 
allowable children for each node known as 
the minimization factor. If t is this minimiz-
ation factor, every node must have at least  
t-1 keys. Under certain circumstances, the 
root node is allowed to violate this property 
by having fewer than t - 1 keys. Every node 
may have at most 2t-1 keys or,  equivalen-
tly, 2tchildren. 
 

Height of B-Trees 
 

 For n greater than or equal to one, 
the height of an n-key B-tree T of 
height h with  a  minimum  degree t greater  
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than or equal to 2,  
 

       
                                            
 The worst case height is
Since the "branchiness" of a B
large compared to many other balanced tree 
structures, the base of the logarithm tends to 
be large; therefore, the number of nodes 
visited during a search tends to be smaller 
than required by other tree structures. 
Although this does not affect the asymptotic 
worst case height, B-trees tend to have 
smaller heights than other 
same asymptotic height.13 
 
D. Characteristics of B-Tree
 
For a b-order B+ tree with h levels of index:
 
� The maximum number of records stored is 

  
� The minimum number of records stored is

     

� The minimum number of keys is

     

� The space required to store the tree 
is  

� Inserting a record requires
 operations 

� Finding a record requires
 operations 

� Removing a (previously located) record   
requires  operations

� Performing a range query 
occurring within the range 
requires  operations

� Performing a pagination query with page 
size s and page number p requires
 operations12 
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The worst case height is O (log n). 
Since the "branchiness" of a B-Tree can be 
large compared to many other balanced tree 

logarithm tends to 
be large; therefore, the number of nodes 
visited during a search tends to be smaller 
than required by other tree structures. 
Although this does not affect the asymptotic 

trees tend to have 
smaller heights than other trees with the 

Tree 

levels of index: 

The maximum number of records stored is 

The minimum number of records stored is            

The minimum number of keys is 

The space required to store the tree 

Inserting a record requires 

Finding a record requires 

Removing a (previously located) record    
operations 

 with k elements 
occurring within the range 

operations 
Performing a pagination query with page 

requires 

5.  IP ADDRESS ASSIGNMENT IN 
     MANET 
 
 When a new node wants to join a 
network, it has to be assigned an IP address 
as part of its initialization. The assignment 
of IP addresses in the scheme is based on the 
concept of B-Tree node assignment, which 
we describe earlier. In this scheme of 
addressing the assignment is based on 
decimal values of the host ID only because 
the net ID of all nodes is same. 
 

 
Figure 1: B-Tree node assignment

 
 As per figure 1 we understand that 
the LEFT NODE of the root node has lesser 
value, same as RIGHT NODE has greater 
value than that of the root node. As same we 
are using the assignment of IP address in the 
network. So, 
 

• If the value of host ID is lesser than  root 
ID, the node will be placed at the LEFT of 
the ROOT node 

• If the value of host ID is greater  than  root 
ID, the node will be placed at the RIGHT 
of the ROOT node 

 

This IP address assignment scheme will 
fulfill the following conditions: 
 

• Every node will have unique IP address at 
any instant of time in the same network
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• An IP address is assigned only for the 
duration the node stays in the network; 
otherwise its IP address should become 
available for assignment to other nodes. 

• If any of the nodes has a free IP address, 
this address will be assigned to the 
requesting node.  

• The scheme will handle network 
partitioning and merging, so it should be 
able to detect and remove the betrayal in 
the IP addresses 

 
6. CONCEPT OF OLSR B TREE 
    FORMATION 
 
 All the messages which will be 
transmitted within a tree structure will be 
piggybacked with HELLO and TC message 
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An IP address is assigned only for the 
he node stays in the network; 

otherwise its IP address should become 
available for assignment to other nodes.  
If any of the nodes has a free IP address, 
this address will be assigned to the 

The scheme will handle network 
merging, so it should be 

able to detect and remove the betrayal in 

CONCEPT OF OLSR B TREE  

All the messages which will be 
transmitted within a tree structure will be 
piggybacked with HELLO and TC message 

of OLSR routing protocol which results in 
reduction of overhead, except for the one 
message that will be triggered when the 
node departs. Like as other main adhoc 
routing solution, OLSR cannot scale to large 
topologies. The control traffic it generates 
grows too big when the number of nodes in 
the network increases and wireless links are 
quickly saturated with control traffic on its 
own. 
 In order to enable OLSR to manage 
bigger adhoc topologies one or more specific 
mechanism are used. In this section it is tried 
to depict such a mechanism that makes use 
of dynamic clustering based on B
Here, 
B-NODE = node of the B Tree 
N-node = a mobile machine node

 
Figure 2: B- Tree formation in MANET 
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A. Searching of N-node in the network: 
 
A B-tree is an M-way search tree with two 
special properties: 
1. It is perfectly balanced: every leaf B-

NODE is at the same depth. 
2. Every B-NODE, except perhaps the root, 

is at least half-full, i.e. contains M/2 or 
more values.14 

  
 The searching of N-node in the 
network is based on the concept of searching 
in the B Tree. Starting at the root, the tree is 
recursively traversed from top to bottom. At 
each level, the search chooses the child 
pointer (subtree) whose separation values 
are on either side of the search value. The 
lesser IP (HostID) value will placed at the 
left of the root and greater IP (HostID) value 
is placed at the right side of the root i.e. refer 
fig 2. By using this concept it is easy to 
search any N-node in the network. 
 
B. Insertion of the N-node in the network: 
 
 To insert a new N-node, search the 
tree to find the leaf B-NODE where the new 
N-node should be added. To insert the new 
N-node into that B-NODE, follow the steps: 
 

1. If the B-NODE contains fewer than the 
maximum legal number of N-nodes, then 
there is room for the new N-node. Insert 
the new N-node in the B-NODE, keeping 
the B-NODE's N-nodes ordered. 

2. Otherwise the B-NODE is full, evenly 
split it into two B-NODES so: 
I. A single median is chosen from 

among the leaf's B-NODES and the 
new B-NODE. 

II.  HostID less than the median are put 
in the new left B-NODE and HostID 

greater than the median are put in 
the new right B-NODE, with the 
median acting as a separation ID. 

III.  The separation ID is inserted in the 
B-NODE's parent, which may cause 
it to be split, and so on. If the B-
NODE has no parent (i.e., the B-
NODE was the root), create a new 
root above this B-NODE  

 
 If the splitting goes all the way up to 
the root, it creates a new root with a single 
separator ID and two children, which is why 
the lower bound on the size of internal B-
NODES does not apply to the root. 
 
C. Deletion of the N-node from the 
network 
 
     There are two popular strategies for 
deletion from network. 
 
1. Locate and delete the N-node, then 

restructure the network to regain its 
invariants, OR 

2. Do a single pass down the level, but 
before entering (visiting) a B-NODE, 
restructure the network so that once the 
key to be deleted is encountered, it can be 
deleted without triggering the need for 
any further restructuring 

 
The algorithm below uses the former 
strategy. 
There are two special cases to consider when 
deleting the N-nodes: 
 

1. The N-node in an internal B-NODE is a 
separator for its child B-NODES 

2. Deleting a N-node may put its B-NODE 
under the minimum number of N-nodes 
and children 
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The procedures for these cases are in order 
below. 
 
a) Deletion from a leaf B-NODE 
 

1. Search for the HostID to delete. 
2. If the N-node is in a leaf B-NODE, 

simply delete it. 
3. If underflow happens, rebalance the 

network as described in section 
"Rebalancing after deletion" below. 
 

b) Deletion from an internal B-NODE 
 

 Each N-node in internal B-NODE 
acts as a separation value for two subnets, 
therefore we need to find a replacement for 
separation. Note that the largest element in 
the left subnet is still less than the separator. 
Likewise, the smallest HostID in the right 
subnet is still greater than the separator. 
Both of those N-nodes are in leaf B-
NODES, and either one can be the new 
separator for the two subnets.   
 
C. Rebalancing of network after deletion 
 

 If deleting N-node from a leaf B-
NODE has brought it under the minimum 
size, some elements must be redistributed to 
bring all B-NODES up to the minimum. In 
some cases the rearrangement will move the 
deficiency to the parent, and the 
redistribution must be applied iteratively up 
the tree, perhaps even to the root. Since the 
minimum N-node count doesn't apply to the 
root, making the root is the only deficient B-
NODE is not a problem.   
 
7. CONCLUSION 
 
 The usage of internet is growing day 
by day. Simple adhoc routing protocol will 

not be efficient to handle such vast network 
so it needs the modification. In this paper, an 
attempt has been made to modify the OLSR 
algorithm to behave like B Tree using IP 
addressing scheme for the operations into 
the network like insertion and deletion, 
searching and restructuring.  
 By applying the new developed 
algorithm as stated above technique of using 
OLSR benefits in the form of following: 
 
• It reduce the power consumption as it 

sends the updating messages to only 
neighboring nodes at the same level 

• It reduces the routing table entries because 
every node has the information of  its 
neighboring and child node only 

• It utilizes the range of network because the 
levels are less in numbers  

• It utilizes the network bandwidth optimally 
as the messages are not broadcasted. 

• It reduces the traffic level. 
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