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Abstract

This research examines wireless networks Ad-hoc where communication between the
network components (stations) within the contact area is without wires or a server or Access
Point without any infrastructure .

The control of network group contains a decade of electronic devices with the
distribution is irregular and variable Topology by selecting (DS) Dominating Set and reduce
their number as much as possible by adding laws of more development to reduce the DS,
where the study of private networks developed in the evolution of rules binding for bases to a
chiave two important hypotheses: Find a DS and reduce their number as much as possible,
and the first was the achievement of the main hypotheses which is that the extent of sending
all the nodes randomly is distributed equally, and the second hyporesearch is that
communication between the nodes is not directed. All nodes in the network are not connected
directly but through a third node called the DS. Then came the algorithm by the WU & Li to
add the development of the assumptions above .Then the algorithm developed by syndicate
Naresh Nanuvala.

In this research , we have proposed a new algorithm that added something new to
reduce the number of DS for the previous algorithms.

The simulated is by program in Visual Basic language for a protocol to control the
contract for wireless connectivity and less DS and compare the results of the proposed
algorithm with the results of the basic rules, WU & Li algorithm and Naresh Nanuvala.
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1.Introduction
Ad-hoc is a wireless network temporarily
composed of several different devices or
uniform and are linked to the devices
without an access point or wireless route
because the network will be based on direct
contact between the card wireless network,
is installed on each device for data transfer
from one computer to another, in the
network and must be as standards-compliant
IEEE.
Sometimes called the networks ad-
hoc networks (IBSS) Independent Basic
Service Set ID is wused for the

communication between wireless devices in
the development of ad-hoc.

Ad-hoc is a term borrowed from the
Latin, which means in English created with
a specific purpose and meaning "making or
to use a special form" .This is similar to the
style, sometimes style peer-to-peer where
direct contact with each other device is
within a  decentralized environment
accessible to all, as in the Bluetooth
technology is easy compared to the
configuration patterns infrastructure and the
most complex. [1]

¥ =

=
—

Figurel. Ad-hoc

2. Network Protocols for Ad-Hoc

For protocols that operate networks
Ad-hoc are the same networks operated by
the regular use access point which is called
infrastructure network which are dependent
on the Wi-Fi networks that operate at
frequency GHz 2.4 of the standard IEEE
802.11g/b.
2.1 OLSR

OLSR is an abbreviation for the
link-state routing protocol that enhanced
Optimized Link State Routing protocol.

Protocol is used OLSR private
networks ad-hoc mobile, a protocol
proactive pro-active, depends on the tables
which is characterized by examining
proactive links to modify the routing tables
which lead to a lot of complexity and
resource consumption processor CPU, but
also lead to a better performance. [2]

It uses a technique called multi-point
conversion multipoint relaying (MPR) to
post messages. Working applications of this

wireless network[1]

protocol are currently among the operating
systems to linux, windows, mas OS X, Free
BSD and Net BSD.

OLSR protocol is designed primarily
to be a protocol and a programmer salary in
order to facilitate well-managed, expanded
and transferred to other operating systems.
Line the current application of the protocol
with the document RFC3626 with respect to
each of the basic functions and additional
resources.

OLSR protocol is currently the most
stable and protocols vulnerable to the
development of .[3]

2.2 AODV

Protocol Ad-hoc On demand Distance
Vector (AODV) routing protocol is
designed for private networks ad-hoc
mobile phones. This allows dynamic routing
protocol multi-point argument multi-hop
between the machines.
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3. Graph Theory
Networks can be represented by graphs. The mobile nodes are vertices. The communication

links are edges. [4]
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Figure2. Edges & Vertices in graphs[4]
Routing  protocols often  use The magnitude of graph G is
shortest path algorithms. characterized by number of vertices |V|
A graph G(V,E) is two sets of object, (called the order of G) and number of
vertices (or nodes) , set V and edges, set E. edges |E| (size of G). [5]
A graph is represented with dots or circles The running time of algorithms is
(vertices) joined by lines (edges). measured in terms of the order and size.
4.Dominating Set
Definition: A subset of the vertices vertex not in the subset is adjacent to at
of a graph is a dominating set if every least one vertex in the subset. [6]
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Figure 3. Dominating Set[6]

Wu and Li proposed a simple IDEA: A node is marked as gateway node if
distributed algorithm that can quickly two of its neighbors are not directly
determine a connected dominating set in a connected (simple marking rule). [7]

given connected graph.
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Figure 4. Minimal Dominating Set[7]

Dominating sets are closely related to
independent sets: an independent set is also
a dominating set if and only if it is a

5.Evolution of Connectivity Rules

A Dominating Set (DS) is a subset
of nodes such that each node is either in DS
or has a neighbor in DS. A Connected
Dominating Set (CDS) is a connected DS,
that is, there is a path between any two
nodes in CDS that does not use nodes that
are not in CDS. It is favorable to have few
nodes in the CDS or DS. This is known as
the Minimum Connected Dominating Set
(MCDS) problem. [9]

Given an arbitrary undirected graph
finding a MCDS or CDS is a NP-hard
problem. Various algorithms have been
proposed to address this problem. One such
approach is dominating-set-based routing
theory.

A wireless ad hoc network can be
represented as a simple graph G (V, E),
where V represents a set of mobile nodes
and E represents a set of edges. An edge (u,
v) in E indicates that nodes u and v are
neighbors, and that u is within v range of
transmission, while v is within u range. [10]

A dominating set DS is a subset of
vertices of a graph G where every vertex
that is not in the subset is adjacent to at least
one vertex in the dominating set DS
subset.

A connected dominating set CDS is
a dominating set that induces a connected
sub-graph.

maximal independent set, so any maximal
independent set in a graph is necessarily
also a minimal dominating set. [8]

The stages of the evolution of the
rules of connectivity for private networks to
achieve two important rules are:

a) Find aDS.

b) Reduce the number of DS as much as
possible.

The following stages of development:

5-1 Basic Rules

a) The dispatch of all nodes distributed
randomly similar or equal.

b) Communication between all nodes in
the network which has not reached
directed , but through a third node
called the DS.

5-2 Development of the
algorithm by Wu & Li
a) Any two nodes u, v € dominating sets,

If N[v] € N [u] and id (v) <id (u),

change the m (v) to F.

b) Any three nodes u, v, w € dominating
sets, u and w are two marked neighbors

of v. IfFN (v) € N (u) U N (w) and id

(V) <id (u) and id (v) <id (w), change

them (v) to F.

Where N [v] U {v} = N [v], it is the
closed neighbor set of v. Another condition
is that assigns a distinct id, id (v) to each
vertex in the dominating set. [11]

above

109



Jarah :Efficient Routing in Ad- Hoc Wireless Networks using Connected ...

5-3  Algorithm of Naresh Nanuvala
An improved algorithm to find a
Nintendo DS in wireless networks, as
follows:
a) Any two DS works cover a third DS lose

6. Proposed Algorithm

In this research, we have proposed
expansion of the previous algorithms with
four possibilities, as follows:
a) Any four nodes u, v, w, z €
dominating sets, u, w and z are three
marked neighbors of v. If N (v) € N (u) U
N (w) U N (2) and id (v) <id (u), id (v) <id
(w), and id (v) <id (z ), change the m (v) to
F.
b) Any four nodes u, v, w, z €
dominating sets, u, w and z are three
marked neighbors of v. If N (v) € N (u) U
N (w) UN (2) and id (v) <id (u) , id (v) <

7. Simulation of Proposed Algorithm:

In this section, we used Visual Basic
as a chosen programming language for
applying proposed algorithms. A simulated
program built with Database based on
access has been written.

In this program we randomized
variety numbers of nodes several times.
Runs of the program rely on different
numbers of nodes according to the area of
simulation. By changing the distance
between those nodes, we look for closer
results to optimum solutions (small number
of DS).

The application of these proposals
has been simulated one after the other and
the stages of the application of complex are
interrelated in  terms of finding the
programming  language suitable  for
simulation and the use of the programming
language Visual Basic database with
Access, as well as the randomization of the
node and the implementation of the
randomization for several times and the
application of sequential algorithms
mentioned above with the difference in the
number node and the simulation area for

sight of the value of the DS-third are less
than the values of the DS Monday Nations.

b) There is another option, even if the value
of the Union of two of the youngest of the
node canceled the final third. [12]

id (w), and id(v)>id(z), change the m (v)
to F.

C) Any four nodes u, v, w, z €
dominating sets, u ,w and z are three
marked neighbors of v. If N (v) € N (u) U
N (W) UN (2) and id (v) < id (u) , id (v) >
id (w), and id(v)>id(z), change the m (v)
to F.

d) Any four nodes u, v, w, z €
dominating sets, uw and z are three
marked neighbors of v. If N (v) € N (u) U
N (w) UN (2) and id (v) > id (u) , id (v) >
id (w), and id(v)>id(z), change the m (v)
to F.

this node in addition to test various change

of the distance between those nodes until |

got the results closer to the reality of the
solution less than a decade the number of
the DS.

Select the form of two-dimensional
drawing of 9720 x 10680 pixels and
commensurate with the width of the screen,
has a drawing in this figure the number of
nodes each with a number representing the
value of the node, or (id) is in the network
in real (IP) Suppose figures for the decade
of the 1 and after you install the extent of
sending a particular d, the algorithm steps
were as follows:

1- Reading the number of nodes which
represents the number of electronic
devices in the ground and the distance
between the nodes.

2- Distribution nodes take values of x and
y coordinates randomly within the
specified two-dimensional shape and
the size of each node 15 pixels and
black color.

3- Draw lines up between the nodes after
calculating the distance (d) between
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them and measure the distance
dimension according to the law:

d = (X = %)% + (¥ — Y1)°

4- If the distance is within the range of
transmission specified any less or equal
tod store the value of each node and
the node related to the database table in
Access.

Then we test the link between the

nodes of any integrated each node

nlconnected to node n2 and the space
between them is less or equal to d if

yes, goes to Step 6.

If they do not get re-link the integrated

change the distribution of the node Go

to step 2.

6-  Apply the basic rule to mark the first
decade DS red test .Are there any two
nodes not directly related, but
through a third If the answer is yes
goes to step 8.

7- If there is no third node between two
nodes connected it is not DS and will
remain black in color.

8- Indicate the third node in red.

9- Rule applies to the first (a) of Wu &
Li algorithm to reduce the number of
DS and DS pointing the node the new
green test If the two DS connecting
the same nodes canceled DS-value
small (according to sequence id) as in
the following example:

Ex: N [2] ={2,5,7,8}
N [5] ={2,5,7,8}
N [2] E N [5] &id (2) <id (5)

Shall be repealed node 2 and node 5 is the

remainder of the DS nodes 7 and 8 .

10- If the answer is yes, al Qaeda second
test (b) of the algorithm Wu & Li a
node if the three are the DS and the
Union, two of which cover the last
third are canceled, as in the following
example:

5

ExX:N (V) EN (u) UN (w)
And id (v) less than all of the values of u, v,
if the answer is yes goes to step 12.

11- If the answer is no, keep the node the
Red Balloon, and the program stops.

12- Indicate the new node is in green
holding the DS.

13-  Apply algorithm Naresh Nanuvala and

pointing the node the new DS blue test:
(@) If the two are united DS coverage of
the third node, despite the fact that one
decade, the United less than the third
node.
(b) Or that both nodes are less than a third
id If the answer is yes goes to step 15

14- If the answer is no, the node remains
green, the program stops.

15- Indicate the new node is blue and
she is holding the DS .

16- Then apply the new algorithm

proposed in the search of the four

possibilities one after the other and

pointing the node the new pink DS
tests the following:

(a) If the DS covered in the first three
DS be canceled (if the three
largest union of one, each one
bigger than the first.

(b) If the Union of three covers and
one DS and one of them is lower
than the first deleted .

(c) If the Union three DS covers one
and two of them, less delete the
first.

(d) If the Union of three covers and
one DS and all of them, less
delete the first.

The Figure 5.-8. illustrates the most
important steps of the simulation algorithm
IS proposed.

111



Jarah :Efficient Routing in Ad- Hoc Wireless Networks using Connected ...

ﬁ/Random distribution

Isthe
distance> d

NO

Connectivitybetweennod

Have you
beento connect
allnode

Yes

] Is there anode
Indicatetheseno ves linkbetweentwo
desin red — odesnotlinkeddirectly

NO

Storethe nodes thatdo
notprovidecontactBetweentwo

Remainin black

END

Figure 5. Flowcharttosimulatethe Basic Rule
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Yes

Assume u, v are two marked nodes
If N[v]i N[u] in G and id(v)< id{u)
Change m(v) to

Abolished small
value (according
to sequence id)

NO
Assume u and w are
Twomarked neighbors of marked NO
node v. If N[v]i N[uJU N(w)in G and id(v) =
min{id(v),id(u), id(w)}, then change
m(v)to F Canceledthe third node I
YEs
. v
Indicatethe nodegreen —
) Remainin
red
v
END

Figure 6.Flowcharttosimulatethe Wu &Li algorithm
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key(v) < key(u) < key(w) and u NO

has no neighbor z such that key(v) < key(z) and N(v) €

N(u) U N(2).

Yes

key(v) < key(u) and
key(w) < key(u) and u has no neighbor z such that
key(v) < key(z) and N(v) € N(u) U N(z), and u has no neighbor z such that
key(w) < key(z) and

w) S N(u) UN

yes
v NO
Indicatenodein blue
v v
Staygreen ¢
v
END

Figure 7.Flowcharttosimulatethe Algorithm of NareshNanuvala
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y

Any four nodes u, v, w, z € DS

(V)EN(U)UN(W)UN

NO and id (v) <id (u), id (v) <id (w), id (v) <id (z);
< change the m (v) to F.
* Yes
NO VENUUNWUN(z
< id(v)<id(u),id(v)<id(w),id(v)>id(z),
change the m(v) to F.
NO If N (V)ENU)UN(W)UN(z)
— Jd(v)<id(u),id(v) > id (w),id(v)>id(z),
change the m (v) to F.
NO If N(V)EN(U)UN(W)UN (2),
— id (v) > id(u),id(v)>id(w),and id(v)>id(z)
change the m (v) to B
vV Vv
v Remain blue Indicatenodein pink
END

[
»

Figure 8.Flowcharttosimulatethe Proposed Algorithm
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The following describes the figures
of distribution for different numbers of

nodes (100,20,50,100,150) and application
stages to reduce the number of DS.

The Figures 9. -15. distribution of (100) nodes:
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The figure above is a form of
randomization of the node and here 100
nodes have been taken in the two-
dimensional space and the dimensions of
the drawing 9720 x 10680 pixels and the
opportunity to display a simulation of the
reality of an area ranging between 100 m to
1 km. The node was given black color and

Figure 9. Random distribution of 100 nodes

an area of 15 pixels each with a number
from 1-100.

In the figure, one of the following
forms of implementation is by linking these
nodes with each other, Connecting each
node with other nodes if the distance
between them was less than or equal to d.

We note in Figure (10) that he does

not get linked to an integrated, all nodes

Figure 10. Implem

W Al g e

entation of the link between the node does not achieve a complete connection
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Here,re-implementation several of an integrated network, as in the following
times and it is the distribution of a variable format:
to hold and randomly until we get the link

Figurell.linktothe fullnetwork

Basic rules are applied to determine and are often node when the parties are not
the DS and indicate those nodes in red that DS and will remain black in color.
are nearly equal to the node in the network

FiguelZ. The application of basic rules

We applied the Expansion of the the DS which is far less than in the past and
rulesl and 2 of Wu & Li's green and the other nodes remain unchanged in black
discoloration of the node, which represents or red as in the following format:
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Then the algorithm applied to determine
Naresh Nanuvala DS blue and we find here
an additional decrease in the number of

nodes and the DS remains the node which
did not cancel any of the DS in black, red
and green, as inthe following format:

Figure 14. Th aplication of algorithm Naresh Nanu

Finally, the application of the
proposed new algorithm has won four
stages. Certainly, the overlap between node
and non-cursor phase is denoted by another.
Until we got the results of a decrease in the
number of DS, and the results to the left of
each form indicate the number of nodes DS

vala

after the application of each algorithm P j
this example, the number of DS in the
implementation of the rule base is equal to
90 At the base of Wu & Li's equal to 58 In
algorithm Naresh Nanuvala is equal to 53,

in the new proposed algorithm which is
equal to 50.
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he application of the proposed new algorithm
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The Figures (16)-(22) show the distribution of (50) nodes:
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Figure 17. Implee
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Figure 21. The plication of algorithm NareshNanuvala
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Figure 22. The application of the proposed new algorithm

Table 1. of Average number of dominating set nodes

Number of Density Basic Rule Wu &Li Naresh Proposed
Nodes Algorithm Nanuvala Algorithm
20 3000 18 11 9 8
30 2500 26 17 14 12
40 2400 35 24 20 18
50 2200 44 28 26 24
60 2000 53 36 33 31
70 1900 62 44 41 39
80 1700 72 47 43 41
90 1600 81 53 49 46
100 1500 90 58 53 50
110 1400 89 57 52 49
150 1200 135 87 80 76
Number Of Dominate Set Nodes
400
‘ 350
\ S
300 &
o
250 ¢
o .
R 200 5 —l— Basic Rules
= —&—\Wu &Li Algorithm
150 E
\ c —f—Naresh Nanuvala
100 @
- —&—Proposed Algorithm
50
0
150 110 100 90 80 70 60 50 40 30 20

Number of Nodes

Figure 23.Average number of dominate set nodes relative to varying nodes

8.Discussions and Conclusion

We conducted simulations to reduce the previous results of the implementation of
number of DS in the four stages of the algorithms and a simulation program for the
proposed algorithm and compared with the four algorithms is the main base and then an
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algorithm Wu & Li's algorithm and Naresh
Nanuvala Finally, the proposed new
algorithm.

And | took different numbers of

nodes randomly distributed with the
difference in distance between them as in
the table 1. and in space are limited to Form
a two-dimensional, where the dimensions of
9720 x 10680 pixels and this is by the
possibility of the screen display standard
and was simulated for the preparation of
this decade, with the assumption that each
node of the sending static and connection of
each node with neighboring nodes are only
in the case that the distance between them is
less than or equal to the transmitter d.
After several times of the implementation
and the neglected form separate and which
does not achieve a connected network, we
have used here the number of the contract
ranged between 20-150 knots and a distance
relative from 3000 pixels to 1200 pixels,
respectively, were the number of times
execution a few are large compared to
algorithm Naresh Nanuvala where The
execution times in the last 500 times. And
the viability of the programming language
Visual Basic and use the Access database
and the potential of the query in this rule to
test the stored data, it is the best way to get
results, according  to  architectural
possibilities available in the computer
hardware used.

Despite the overlap that occurred in the
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