Appl. Math. Inf. Sci. Lett5, No. 2, 57-61 (2017) %N =S¥\ 57

Applied Mathematics & Information Sciences Letters
An International Journal

http://dx.doi.org/10.12785/amisl/050204

Hop by Hop Routing Problems in MANETS

Hamdy H. El-Sayed *
Mathematics Department, Faculty of Science, Sohag UntyeEgypt

Received: 29 Nov. 2015, Revised: 7 Nov. 2016, Accepted: 5 P@th
Published online: 1 May 2017

Abstract: Mobile networks have attracted huge interest in recentyleacause of their improved flexibility and reduced costadieg

and receiving data packets between nodes is the main fanafimuting protocols. Because of the limited resource obitecad hoc
network routing protocols is needed. Hop-by-hop routingansethat routing decisions are made at each node indepgndeiat
locally, based only on packets destination addresses aidtlute computation using corresponding topology kndgée This paper
introduced the difference between source routing and lyeipelp routing and presented a lot of protocols that has beesepted by
different researchers. Also this paper presented the vesskof the paper that has been presented.
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1 Introduction there when necessary. The distinction between routing
and forwarding is preserved in the formal discussion of
the functions performed by OSI end systems and

Mobile networks can be classified into infrastructure j,iomediate systems, in which context the distinction is

networks and mobile ad hoc networks according to theirg, o o ninafl. In"source routing, all the information about
dependence on fixed infrastructures. In an mfrastructurehow to get from here to there is first collected at the
mobile network, mobile nodes have wired access pOIntssource, which puts it into the packets that it launches

(or base gtat\tlons) W'th'?hthg'r tkrtz;\nsm]:35|on _ra}mg?. Tthetoward the destination. The job of the intervening network
access points compose the backbone for an INrastructure i )y to read the routing information from the packets
network. In contrast, mobile ad hoc networks are

. ; and act on it faithfully. In hop-by-hop routing, the source
autonomously  self-organized  networks  without y b-by-1lop 9

; . is not expected to have all the information about how to
infrastructure support. In a mobile ad hoc network, nodesget from here to there: it is sufficient for the source to

move arbitrarily; therefore, the network may experienceknow onlv how to get to the "next hop” (perhaps an
rapid and unpredictable topology changes. Additiona"y’intermedigte systemgto which it has a wgrki(rr])g Iinkr;, and

pegause nodes jn a mobile ad hoc network normally haVq’or that system to know how to get to the next hop, and so
limited .tra:lsrg!ss?ln r%r:ges,h sct)rr]ne |_r|10des catr_mo[)n until the destination is reached. The job of the
communicate directly with €ach other. Hence, rouling;erening network in this case is more complicated: it

pathg in mobile ad hoc netvyorks potennally contain g only the address of the destination. Also hop-by-hop
multiple hops, and every node in mobile ad hoc networks, jing ‘means that routing decisions are made at each
has t.he respon§|b|ll'ty”to act as a routdi. [A simple node independently and locally, based only on packets
deflmt”lon of routing is *learning how to get from here 0 gestination addresses and their route computation using
there.” In some cases, the term routing is used in a very,, . yaqhonding topology knowledge. The following figure

strict sense to refer only to the process of obtaining an hows one simple example of hop-by-hop SP routing

distributing ".‘forma“Q” ( Iea_rnmg ), but not to the decisions made by individual nodes independently
process of using that information to actually get from one

place to another. Since it is difficult to grasp the The resulting topology, shown in Figure 1, illustrates
usefulness of information that is acquired but never usedthe real packet flows1l between each pair of nodes. The
we employ the term routing to refer in general to all the numbers associated with the arcs are the numbers of flows
things that are done to discover and advertise paths frongoing through that particular link in that direction. Inghi
here to there and to actually move packets from here tgaper, we investigate the hop by hop Shortest Path (SP)
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RouingDecison Rosting Detision improved and exact version of their QoS routing
Originad Tepalogy Mk by A Vake by algorithm, the tunable accuracy multiple constraints
u routing algorithm (TAMCRA) they have investigated QoS
o routing in a hop-by-hop manner because it forms the basis
: of IP networking as e.g. in OSPF. In particular, they
] studied ‘hop-by-hop destination based only’ (HbHDBO)
. ° 0 ° e ° QoS routing that ignores the source and previous path
history (as in current IP routing). They demonstrate that

an exact QoS algorithm assures the avoidance of routing
loops in this HbHDBO setting. However, despite the use
lesalting Toptlogy witk Pkt Fons of an exact QoS routing algorithm as SAMCRA, the exact

it otk
MEM solution cannot be guaranteed with HbHDBO routing.
e ° Fortunately, large simulation results on various sizes of
1 [ random graphs show that the overall quality of the
’ \ HbHDBO QoS routing is remarkably good. Finally, they
6 0 ° o show that, by using active networking as opposed to

current IP routing, exact QoS routing in a hop-by-hop
way can be guaranteed. Others used different number of

Fig. 1: An example of hop-by-hop SP routing: the numbers nextnOdes but didn’t compare their algorithm with other

to the links in the original topology denote link capacitiesile algorithms. .
the labels in the resulting topology denote ?flow? numbers. Soumya Roy and J.J.Garcia-Luna-Aceved] [
presented a new path selection algorithm that enables

correct path computation in routing protocols based on
the exchange of link-state information on-demand and on
routing problems in MANETs by presented a lot of hop-by-hop packet forwarding. As we now the traditional
researchers view and the methods that have beerputing protocols based on link-state information form a
presented. The rest of the paper is organized as followsnetwork topology through the exchange of link-state
Section 2 looked at literature survey. Section 3 probleminformation by flooding or by reporting partial topology
formulation is presented. Conclusion is presented ininformation and compute shortest routes to each
section 4. reachable destination using a path-selection algorithm
like Dijkstra?s algorithm or the BellmanFord algorithm.
However, in an on-demand link-state routing protocol, no
2 Literature survey one node needs to know the paths to every other node in
the network. Accordingly, when a node chooses a next
IP Multicast is facing a slow take-off although it is a hotly hop for a given destination, it must be true that the next
debated topic since more than a decade. Many reasons ahn®p has reported a path to the same destination;
responsible for this status. Hence, the Internet is likely t otherwise, packets sent through that node would be
be organized with both unicast and multicast enableddropped. The researchers didn't use the constrained
networks. Thus, it is of utmost importance to design parameters to test the quality of the algorithm that has
protocols that allow the progressive deployment of thebeen presented. Also there isn’t comparison with different
multicast service by supporting unicast clouds. Lu?sprotocols.
Henrique M. Jo o Luis Sobrinho §] presented an algebra and
K. Costa et al 2] proposes HBH (Hop-By-Hop algorithms for QoS path computation and hop-by-hop
multicast  routing protocol). HBH adopts the routing in the Internet. Network links and paths are
source-specific channel abstraction to simplify addressharacterized by generic weights, themselves a function
allocation and implements data distribution using of one or more metrics. A binary operation and an order
recursive unicast trees, which allow the transparentrelation are defined on the set of weights, and they are
support of unicast-only routers. Additionally, HBH is intertwined by the isotone property. He has shown that,
original because its tree construction algorithm takes int within this framework, a generalized Dijkstra?s algorithm
account the unicast routing asymmetries. As mostcorrectly computes lightest paths. On the other hand,
multicast routing protocols rely on the unicast without isotonicity , the generalized Dijkstra’s algorith
infrastructure, these asymmetries impact the structure ofloes not determine lightest paths in general. His approach
the multicast trees. They show through simulation thatunites in a common framework QoS path computation
HBH outperforms other multicast routing protocols in algorithms that were previously scattered in the litemtur
terms of the delay experienced by the receivers and thand provides insight into why some QoS paths cannot be
bandwidth consumption of the multicast trees. computed with variants of Dijkstra’'s algorithm.
P. Van Mieghem et al3] presented the self-adaptive Interestingly, isotonicity is also both necessary and
multiple constraints routing algorithm (SAMCRA), an sufficient for hop-by-hop routing. However, without strict
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isotonicity not every implementation of the generalized scale. In this paper, Ronghui Hou et &] [studied the
Dijkstra’s algorithm results in loop-free hop-by-hop problem of identifying the maximum available bandwidth
routing. In that case, nodes should computepath, afundamentalissue in supporting quality-of-servic
lexicographic-lightest paths, which are a stronger form ofin WMNSs. Due to interference among links, bandwidth, a
lightest paths. He has presented the well-known bottleneck metric in wired networks, is
Dijsktra-old-touch-first algorithm which computes neither concave nor additive in wireless networks. they
lexicographic-lightest paths, and, as such, is the firspropose a new path weight which captures the available
algorithm to guarantee loop-free hop-by-hop routing overpath bandwidth information. they formally prove that
general lightest paths. Moreover, the algorithm has thetheir hop-by-hop routing protocol based on the new path
same complexity as a standard Dijkstra’s algorithm. Heweight satisfies the consistency and loop-freeness
concentrated on algebraic computations. But he didn't useequirements. The consistency property guarantees that
any parameters to test the performance of the algorithm. each node makes a proper packet forwarding decision, so
In Differentiated Service (DiffServ) networks, the that a data packet does traverse over the intended path.
routing algorithms used by the premium class traffic, dueTheir extensive simulation experiments also show that
to the high priority a ordered to that traffic, may have atheir proposed path weight outperforms existing path
significant impact not only on the premium class traffic metrics in identifying high-throughput paths.
itself, but on all other classes of traffic as well. The Nithin Michael and Ao Tang and Dahai Xu9]
shortest hop-count routing scheme, used in currentdeveloped HALO, the first link-state, hop-by-hop routing
Internet, turns out to be no longer sufficient in DiffServ algorithm that optimally solves the traffic engineering
networks. Jun Wang and Klara Nahrste@lt §re studied problem for intra-domain routing on the internet. The
the problem of finding optimal routes for the algorithm uses exactly the same information as OSPF.
premium-class traffic in a DiffServ domain, such that (1) Furthermore, the link weights can be computed locally by
no forwarding loop exists in the entire network in the routers and the algorithm automatically reacts to traffic
context of hop-by-hop routing; and (2) the residual demand changes by adjusting router split ratios. Their
bandwidth on bottleneck links is maximized. This solution can adapt to changing traffic patterns
problem is called the Optimal Premium class Routingautomatically. The optimality of the algorithm is proved
(OPR) problem. They are proved that the OPR problem igheoretically and also verified numerically. There ard stil
NP-hard. They handled the OPR problem, by first; theyimportant areas to be explored. For instance, the
analyze the strength and weaknesses of two existingonvergence rate of the algorithm needs to be analyzed.
algorithms  (Widest-Shortest Path algorithm and Another interesting direction involves using time avesage
Bandwidth-inversion Shortest-Path algorithm). Secondfor the link-states in order to test how well the algorithm
they propose a novel heuristic algorithm, called theperforms without synchronous updates. Energy
Enhanced Bandwidth-inversion Shortest-Path (EBSP)nefficiencies in current networks provide both challenges
algorithm. They prove theoretically the correctness of theand opportunities for energy saving. Recently, there are
EBSP algorithm, i.e., they show that it is consistent andmany works focusing on minimizing energy cost from the
loop free. Their extensive simulations in different routing perspective. However, most existing work view
network environments show clearly that the EBSPthem as optimization problems and solve them in a
algorithm performs better when routing the premium centralized manner such as with a solver or using
traffic in complex, heterogeneous. The algorithm that hasapproximations.
been proposed must be test in different environments with Chenying Hou et al 0] focus on a network-wide
different parameters. bi-objective optimization problem, which simultaneously
As the development of the Internet continues, minimizes the total energy consumption using speed
congestion control has become a big issue to thescaling and the total traffic delay. They propose a
computer network society. Most congestion control hop-by-hop dynamic distributed routing scheme for the
schemes fall into two categories, end-to-end andimplementation of this network-wide optimization
hop-by-hop schemes. Shu-Ching Chen et7hipfoposed  problem. Their scheme is more practical to realize in
a novel hop-by-hop algorithm that originates from alarge distributed networks compared with current
classical traffic control algorithm. The experimental centralized energy minimization methods. they can also
results show that their proposed algorithm can achieveachieve near global optimal in a distributed manner, while
short delays and quick responses to the congestiomost used shortest path routing protocols such as OSPF
situations and cause no packet loss. It can also minimizeannot make it. Their routing scheme is totally distributed
the bandwidth requirement and achieve a very high buffemand maintains loop-free routes in every instant.
usage level for nodes along the transmission path. Th&imulations conducted in real data sets show that the
researchers didn't used parameters criteria like loadistributed loop-free routing scheme converges to near
balance or topology changes and network density. Pareto optimal values. Also, their method outperforms the
Wireless Mesh Network (WMN) has become an widely applied shortest path routing strategy by 30
important edge network to provide Internet access to  Nithin Michael, Ao Tang and Dahai XUfl] proposed
remote areas and wireless connections in a metropolitan new sub-optimal distributed link-state routing protascol
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with hop-by-hop forwarding like OSPF and IS-IS are the on a specific hop by hop routing but no one has
dominant intra-domain routing solutions on the Internet.considered all the parameters in a particular solution and
These algorithms have become global as their potentiallyno one compared it with source routing protocols.
very large performance loss because of the volcanic
growth of the Internet.
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