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Abstract

Many Researchers are researching in the field of Wireless
Networks around the world. The results of these researches are
the annual production of several new protocols and standards.
Since the field is divided into several sub- categories so, each
new protocol is presented must place in this sub-categories based
on its own structure. Many researchers proposed new ideas in
the field of protocol classifications that they seem appropriate
categories in the last few years. According to the expand area of
wireless network research and studies on intelligent methods
right now and classifications are inefficient and need to be
designed a new classification. One of the most fundamental
problems in this area is the lack of a comprehensive structure
classification to accommodate the new intelligent protocol. In this
paper, we are going to compare different protocols and available
classifications, presenting a new classification by modeling from
Mendeleev table where protocols can be classified in one of the
branches of the tree, and allocate a unique code in the world.

Keywords: Mobile ad-hoc network;
protocols; Modern classification.
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1. INTRODUCTION

Mobile network is the network in which the relative
situation of its constituent nodes is varying. The routing
protocol must manage the node mobility and transfer the
parcel to target accurately so that communication sides is
not informed about the mobility in network nodes. One of
the mobile wireless networks, which it has been recently
paid attention [1], is ad-hoc network consisting of mobile
nodes while it does not use any control center in routing
its packets. These networks are applied in specific
situation in which centrality, wire support is impossible to
provide, or it is not economical to use ordinary systems
such as scientific conferences, military communications,
or saving the wounded in the natural disasters. By testing
the protocols used for wired networks, researchers
concluded that they are suitable for these networks .In
these protocols, due to the mobility in network, a lot of
routing overloading is created which it will be
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problematic because of limited sources of these networks.
Using these protocols in routing made formation of loops. To
solve these problems, some protocols were designed for ad-
hoc networks. Regarding the properties of ad-hoc networks,
due to wvariable structure the limitation of wireless
communication bandwidth, limited energy of nodes, each of
the designed protocols is confronted with problems. In this
paper, we review different unintelligent routing protocols in
mobile ad-hoc networks, which include routing algorithm
based on network structure in terms of on-demand and on
table-driven routing according to new classification. First, we
explain different protocols briefly and compare them in terms
of various parameters. The paper is organized as the follow: in
section II, we review related works and in part, (4) we analyze
unintelligent protocols based on network structure or on
routing table. In part, (B) we pay attention to unintelligent
protocols based on routing table and in part, (C) we pay
attention to unintelligent protocols based on network structure
in terms of hybrid methods. In section III, we introduce a
new method in classifying routing protocols. Conclusion and
further works are at the last section.

2. REVIEWING PREVIOUS WORKS AND
OFFERING A COMPARATIVE TABLE FOR
EACH GROUP

2.1. Investigation and analysis of unintelligent protocols
based on network structure in terms of on-deman

Routing protocol of DSR [3] is a protocol in terms of on-
demand that uses source routing in the algorithm that each
packet contains complete information of routing. Therefore,
each node is aware of information about its own neighbors. In
DSR protocol, each node uses the technology of route storing
to support route information that reduces routing overload.
This algorithm provides the shortest path available for the
enquirer.
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Routing protocol of TORA [4,5] is an on-demand protocol
in terms of bi-directional links that increases the transmission
of packet numbers along the path thereby increasing the
overload in this protocol. TORA has found the ability to be
used in ad-hoc networks with high densities by modifying the
method of using bi-directional links.

ABR routing protocol [7] is an on-demand protocol in
terms of source routing, which does not keep and store routing
information of nodes while founded or relatively stable paths.
(I.e. the paths are valid for a certain time in which nodes are
without movement). In this protocol, the chosen path is the
most stable although there is the possibility of unexpected
movement of nodes that the reconstruction trend of path will be
started of course, the path may not be reconstructed, and the
source is forced to start discovering from onset. This protocol
has a flat structure and uses HELLO messages periodically,
which increases overload. Therefore, this protocol is not
suitable for high dense and great mobile networks but it is
suggested for networks in which lifetime is a priority as it
produces paths of lifetime.

ACOR routing protocol [8] is based on demand and uses a
flat structure. The main aim is to improve the quality of routing
that is using QOS parameters. It does not use network sources
in unnecessary occasions and starts to discover the path when it
is necessary. The response time to the path request is great in
this protocol but ACOR improves end-to-end delay parameter
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to solve the problem. Network lifetime increases by the
protocol that makes it suitable for large networks with high
density.

DYMO routing protocol [11] with a flat structure is the
main aim of which is to improve the convergence in network
that prevents from loop and count to infinity problems in
routing. DYMO protocol uses discover and storage processes.
With the breaking of each path, the discovery process is started
again. This protocol does not use periodical messages of
HELLO, which result in the reduction of routing overload
thereby meeting the requirements of high dense networks.

AODV Routing protocol [15] is a reactive protocol, which
needs the support of routing information about active paths.
This protocol uses some tables to restore the path information.
The number of route request exchanges of message and request
response is great. As the diffusion of these messages is
performed through distribution, there are extra messages
produced which reduces the node battery power. Bandwidth
and network efficiency is the reason if message redundancy. At
present, this protocol is the best and commonest.

2.2. analysis of structure based on unintelligent protocols
and routing table

DSDV routing protocol [2] is a table-driven protocol which
is not suitable for high dense and great mobile ad-hoc
networks due to creation of large overload in the situation of
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vaswwvr\/riébci:%}‘}'qrrg nodes , unreasonable use of network
resources to keep un used information, of course , DSDV
protocol could reduce routing overload by using two different
partial and whole updating. The main aim of this protocol is to
remove the loop problem and count to infinity that most table-
driven protocols suffer.

OLSR routing protocol [6] is a table-driven protocol that
has improved the classic bind state route —finding algorithm in
which every node distributes all route information to its own
neighbors, while OLSR sends the information to a selected
node named MPR that, reduces the number of updates and
overload remarkably. This is ineffective for high dense and
vast movable ad-hoc networks due to dependency on routing
tables.

IARP routing protocol [9] is a table-driven protocol with
hierarchical structure that supports the routes immediately. It
does not periodic messages of Hello that helps to reduce the
overload while functioning on the shortest route and route
repair. The main aim of this protocol is to meet routing
requirement without any attention to network resources and
overload. It cannot be suitable for networks with limited energy
resources.

FSR routing protocol [13] is a table-driven protocol based
on link-state algorithm that exploits a mechanism similar to
fisheye’s that makes the nearest node and/or the most qualified
route in priority. Therefore, the accuracy of routing information
in this protocol is dependent on the distance to destination,
which could decrease the network overload due to information
exchange with nearest nodes frequently. FSR is a better
performance compared with other protocols with link-state
algorithms, as it does not try to obtain information about all
available nodes.

TBRPF routing protocol [14] is a table-driven protocol with
link-state algorithm, which provides the shortest route by hop-
by-hop routing method. Each node has a table, which keeps the
information of all accessible nodes. It uses periodic messages
of Hello to discover and supervise the route but the number of
Hello messages is fewer than usual. It aims at successful
routing and uses the network suitably, which makes it usable in
ad-hoc networks.

2.3. analysis of Hybrid structure based on unintelligent
protocols

ZRP routing protocol [10] is a Hybrid protocol that uses on-
demand method in intra zone routing and table —driven
methods in inter zone routing. This will reduce control in table-
driven method and recession (The response time of route
request) in on-demand method. The network is divided in to
routing zones according to the distance between the mobile
nodes. ZPR protocol has considered different routing methods
to find the routes inter zone and intra zone that can provide the
shortest and best route. In addition, in this protocol the
overload is low which makes it suitable for high dense network
in which routing quality is in priority.

23

]

CBRP is a Hybrid protocol [12] that uses é«glﬁlg] In this
protocol, each node must support its own neighbesitaisie and
contains the information required for all cluster members. This
protocol provides the fastest and shortest route while its biggest
problem is using network resources unnecessarily. The
overload is high in this protocol due to using route-finding
table and distributing Hello messages periodically. It is suitable
for high dense networks because the network never fails to
work.

3. ANEW METHOD TO CLASSIFY ROUTING
PROTOCOLS
In this paper, we present a comprehensive classification for

routing protocol, which covers all-important items of expand
routing.

A new classification offered in [21], the important factors
are the main problems, which does not consider. For example,
learner automata based intelligent algorithm [23], which pays
attention to routing error tolerability, cannot be placed in it. In
[22], the classification is introduced with only one factor of
situation of services, which limited. In [24] a relatively more
comprehensive classification, which again does not consider
any place for intelligent algorithms [25], shows only a
classification for mobile models. There are also other
classifications in [16-20].

All these support the idea that researchers have sought to
find a classification to cover their preferred algorithm. In our
proposed method, we consider a tree the root of which is
routing. The root has two main elements being weighed 1 or 0
based on being intelligent or unintelligent respectively. One of
the important aims of designing and allocating code to its
elements is that the algorithm located at the subset of the last
leaf will have a specific code after being surveyed and the
order of placing each algorithm is based on the publishing year
and the importance while the algorithm codes start from 1.

The left side element (unintelligent) is consisted of two
position-based and topology-based subsets position-based part
has two types of subset of aware and unaware parts. The
topology-based part is divided in to Topology-aware and
Topology-unaware parts. We have classified the former part in
to flat and hierarchical parts and the latter in to four distinct
parts. The right side element (intelligent) contains four subsets,
which the researchers have used to make the algorithms
intelligible. The subset of these parts is a part, which specifies
the main feature of intelligent algorithm and contains various
subsets dependent on algorithm. Take, for example, ZRP and
ZHLS algorithms. In our method, as in figure (1), the code of
algorithm ZRP is ( 001101 ) which lets us know that it is a
routing algorithm of unintelligent (the first digit 0), structure
based (second digit 0) and hierarchical (third digit 1) which has
hybrid method. Using the last digit, we know that it is the first
protocol in this class our proposed classification is shown in
figure (1). As shown in Fig (2), it is illustrated routing protocol
classification with new method.
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4. CONCLUSION AND FURTHER WORKS

Routing is an important component of communication
protocols in mobile ad-hoc networks. The design of a protocol
in these networks is performed to obtain special objectives,
based on available requirements, network specifications, or
application in different zones. In this paper, we introduce
variety of routing protocols along with its applied features. We
present a new classification (taxonomy) method, based on

Mendeleev table in which each algorithm with a new code.

This tree is undergoing the development and each
researcher can locate his or her algorithm in one of the classes

Figure 1.

1-ZRP

2-ZHLS
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25

Copyright (c) 2014 Advances in Computer Science: an International Journal. All Rights Reserved.

table driven "

]

ACSLJ

WWW.ACS1).ORG

qos routing

link state

hop-count

¢ qos routing

link state

hop-count




ACSIJ Advancesin Computer Science: an International Journal, Vol. 3, Issue 1, No.7 , January 2014

ISSN : 2322-5157
www.ACSlJ.org

REFERENCES

Murthy, S. and J.J. Garcia-Luna-Aceves, -An Efficient Routing Protocol
for Wireless Networks,I ACM Mobile Networks and App. J., (Special
Issue on Routing in Mobile Communication Networks), pp. 183-97, Oct.
1996.

C. E. Perkins, P. Bhagwat, -Highly Dynamic Destination-Sequenced
Distance-Vector Routing (DSDV) for Mobile Computers,I ACM
Computer Communication Review (ACM SIGCOMM’94), vol. 24, no.
4, pp. 234-244, Oct. 1994.

D. Johnson, D. A. Maltz, -Dynamic Source Routing in Ad Hoc Wireless
Networks, Il in Mobile Computing (T. Imielinski and H. Korth, eds.),
Kluwer Acad. Publ., 1996.

V. D. Park, M. S. Corson, -A Highly Adaptive Distributed Routing
Algorithm for Mobile Wireless Networks,| INFOCOM ’97, Sixteenth
Annual Joint Conference of the IEEE Computer and Communications
Societies. Driving the Information Revolution, Proceedings IEEE, vol. 3,
pp- 1405 -1413, Apr. 1997.

V. D. Park, M. S. Corson, -Temporally-Ordered Routing Algorithm
(TORA) Version 1 Functional Specification,ll IETF Internet Draft, 1997.

T. Clausen, P. Jacquet, "RFC 3626 - Optimized Link State Routing
Protocol (OLSR)," Project Hipercom, INRIA, Oct. 2003.

C.-K. Toh, -Associativity Based Routing For Ad Hoc Mobile
Networks,| Wireless Personal Communications Journal, Special Issue
on Mobile Networking and Computing Systems, vol. 4, pp. 103-139,
Mar. 1997.

Jinyna Li, J. Jannotti, D. S. J. De Couto, D. Karger and R. Morris, -A
Scalable Location Service for Geographic Ad Hoc Routing,l in Proc.
MOBICOM’2000, Boston, MA, USA, 2000.

Zygmunt J. Haas, Marc R. Pearlman, Prince Samar, -The Intrazone
Routing Protocol (IARP) for Ad Hoc Networks,|l IETF Internet Draft,
Jul. 2002.

Z. J. Haas, M.R Pearlman, -The Zone Routing Protocol (ZRP) for Ad
Hoc Networks, Il IETF Internet Draft, Aug. 1998.

I. Chakeres CenGen, C. Perkins, WiChorus, -Dynamic MANET On-
Demand (DYMO) Routing, Il IETF Internet Draft , Sept. 2009.

Mingliang Jiang, Jinyang Li and Y. C. Tay, -Cluster Based Routing
Protocol (CBRP),Il IETF Internet Draft , Aug. 1999.

G. Pei, M. Gerla and T.-W. Chen, -Fisheye State Routing in Mobile Ad
Hoc Networks,| In Proceedings of the 2000 ICDCS Workshops, pp.
D71-D78, Taipei, Taiwan, Apr. 2000.

26

[14]

[15]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

]

ACSLJ

WWW.ACS51).0RG
R. Ogier, "Topology Dissemination Based on Reverse-Path Forwarding
(TBRPF) : Correctness and Simulation Evaluation", Technical Report,
SRI International, Arlington, Va, USA, Oct. 2003.

C.E. Perkins, E.M. Royer, "Ad Hoc On-Demand Distance Vector
Routing." Proceedings of the 2nd IEEE Workshop on Mobile
Computing Systems and Applications (WMCSA ’99), pp. 90-100, New
Orleans, LA, Feb. 1999.

Miguel A. Labrador, Pedro M. Wightman, -Topology Control in
Wireless Sensor Networks,| Library of Congress Control Number:
2008941077, Springer Science + Business Media B.V, 2009.

A. Nayak, 1. Stojmenovic -Wireless Sensor and Actuator Networks
Algorithms and Protocols for Scalable Coordination and Data
Communication, |l Published by John Wiley & Sons, Inc., Hoboken, New
Jersey ,Canada, 2010.

A. Boukerche, -Algorithms and Protocols for Wireless Sensor
Networks, Il Published by John Wiley & Sons, Inc (Wiley-IEEE Press),
Nov. 2008.

J. Zheng , A. Jamalipour -Wireless Sensor Networks: A Networking
Perspective,l Published by John Wiley & Sons, Inc (Wiley-IEEE Press),
Oct. 2009.

K. Sohraby, D. Minoli, T. Znati
Technology, Protocols, and Applications,|
Press, May 2007.

A. N. Al-Khwildi, K. K. Loo and H. S. Al-Raweshidy -An Efficient
Routing Protocol for Wireless Ad Hoc Networks,| 4th International
Conference: Sciences of Electronic,Technologies of Information and
Telecommunications (SETIT 2007), Tunisia, Mar. 2007.

S.M. Das, H. Pucha, and Y.C. Hu, "Performance Comparison of
Scalable Location Services for Geographic Ad hoc Routing," In Proc. of
the IEEE Infocom'05, vol. 2, pp. 1228-1239. Miami, FL, Mar. 2005.

S.M. Abolhasani, M. Esnaashari, M. R. Meybodi, "A Fault Tolerant
Routing Algorithm Based on Learning Automata for Data Inconsistency
Error in Sensor Networks," Proceedings of  the 15th Annual CSI
Computer Conference (CSICC'10), Tehran, Iran, Feb. 2010.

Krishna Gorantala "Routing Protocols in Mobile Ad-hoc Networks,"
Master Thesis, Department of Computing Science, Ume®a University,
Ume°a, Sweden, Jun. 2006.

H. Idoudi, M. Molnar, A. Belghith, B. Cousin "Modeling Uncertainties
in Proactive Routing Protocols for Ad Hoc Networks," Information and
Communications Technology'07 (ICICT 2007), ITI 5th IEEE
International Conference, pp. 327-332, Dec. 2007.

-Wireless Sensor Networks:
Published by Wiley-IEEE

Copyright (c) 2014 Advances in Computer Science: an International Journal. All Rights Reserved.





