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Abstract - Routing is a process of selecting path in a 

network along which the packets are sent over the network 

traffic. There are many routing algorithms which are used 

to determine the path, load, and distance over the network 

traffic. Hierarchical routing algorithm is one of the 

adaptive algorithms used to reduce the size of routing table. 

Drawback of this algorithm is that the reduced table size 

comes at the expense of increased path length.  In this 

paper hierarchical routing algorithm is analyzed and a new 

algorithm is proposed to reduce the drawbacks of this 

algorithm. 
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I. INTRODUCTION 

The routing algorithm is responsible for deciding which 

output line an incoming packet should be transmitted on. 

There are many routing algorithms which are used to 

determine the path, load, and distance over the network 

traffic. Routing algorithms are classified as adoptive routing 

algorithms and non adoptive routing algorithms. An adoptive 

routing algorithm is an algorithm in which the network path 

can changes their routing ways s in accordance to the 

changes taken place in the network topology and in the 

traffic. It is having a dynamic routing table in which it sends 

data over the network.  

Distance vector routing algorithm, link state routing 

algorithm, hierarchical routing algorithms are comes under 

the category of adoptive routing algorithms. The non 

adoptive routing algorithms are the algorithms in which it 

follows a static routing table for the data to allow 

transmission over the network. This algorithm does not adjust 

with the current traffic and the network topology. Shortest 

path routing, flooding algorithms are comes under the 

category of non adoptive routing algorithms. 

Figure1- Types of routing algorithms 

As the size of network increases, the size of the routing table 

also increases. As a result of large routing tables, a larger 

routing memory is consumed, more CPU time is required to 

scan the table and more bandwidth is required to send status 

report about the tables. Sometimes the network becomes so 

large that the size of the router table becomes excessively 

large and practically it becomes impossible for every router 

to have an entry for every other router. Then the hierarchical 

routing should be adopted. 

II. RELATED WORKS

Many research papers have reviewed and analyzed the 

performance of the adoptive routing algorithms and the non 
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adoptive routing algorithms. Most probably, the adoptive 

routing algorithms give better efficiency in packet delivery 

ratio, throughput, routing overhead etc. Nilesh P.Bobade[1] 

performed their experiments for testing the ability of Ad hoc 

on demand distance vector (AODV) routing protocol, which 

reacts on network topology changes by using NS-2 simulator. 

In their NS-2 simulator, a network size of 50 nodes is taken. 

Then, the packet delivery fraction (PDF) average end to end 

delay, normalized routing load and throughput are calculated 

on the 50 nodes and their performance are taken as a result.  

Teressa longjam et al. [2] compared the performance of the 

destination sequenced distance vector routing protocols 

(DSDV) and ad hoc on demand distance vector (AODV) 

routing protocol such as packet delivery ratio, throughput and 

routing overhead by using NS2 simulator3. The comparative 

results are analyzed by keeping the number of connections as 

constant. The results are also analyzed by varying the number 

of nodes. 

Taehwan cho et al.[3] constructed a hybrid routing algorithm 

which is a combination of good qualities of both adoptive 

algorithms and the non adoptive algorithms is implemented 

for reducing the total execution time of the shortest path tree. 

In this paper, it is proved that the hybrid routing algorithm 

gives better performance in the execution time than the other 

shortest path algorithms in the networks. The execution time 

decreases in hybrid routing algorithm when compared with 

other shortest path algorithms. 

III. HIERARCHICAL ROUTING ALGORITHM

Hierarchical routing is a method of routing in networks that 

is based on hierarchical addressing. In this type of routing the 

total number of routers are divided into different regions. A 

router will know everything about the other routers in its own 

region only. It does not know anything about the internal 

structure of other regions. This reduces the size of router 

table. When various networks are connected together, each 

network is treated as a separate region. For very large 

networks, the Hierarchy is prepared as follows: 

Level 1: regions  

Level 2: clusters: it is a group of regions. 

Level 3: Zones: zone is a group of clusters. 

Level 4: groups: group contains many zones. 

Figure2- a network structure 

Table 1- full table for 1A 

Dest. Line Hops 

1A - - 

1B 1B 1 

1C 1C 1 

2A 1B 2 

2B 1B 3 

2C 1B 3 

2D 1B 4 

3A 1C 3 

3B 1C 2 

4A 1C 3 

4B 1C 4 

4C 1C 4 

5A 1C 4 

5B 1C 5 

5C 1B 5 

5D 1C 6 

5E 1C 5 

http://en.wikipedia.org/wiki/Routing
http://en.wikipedia.org/wiki/Network_address


  ISSN: 2349 - 4689 INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH  (IJSPR) 

Volume-05, Number - 02, 2014  

www.ijspr.com  IJSPR | 13 

Table 2-Hierarchical table for 1A 

Dest. Line Hops 

1A - - 

1B 1B 1 

1C 1C 1 

2 1B 2 

3 1C 2 

4 1C 3 

5 1C 4 

In the hierarchical table for fig-2 there are entries for all local 

routers (1A, 1B, 1C) as before but there are no detailed 

entries for other regions. Instead all other regions have been 

condensed into a single router per region. Comparison of 

table 1 and 2 shows how hierarchical routing reduces the size 

of routing tables.  

Drawback of this algorithm is increase in path length. In this 

example best routing from 1A to 5C is via region 2, but with 

hierarchical routing all traffic to region 5 goes via region 3, 

as it is better for most destinations in region 5. Many 

solutions are proposed for this problem (for example [4] and 

[5]). One solution for this problem is proposed here. 

IV. PROPOSED METHODOLOGY

The BHOR algorithm was defined from the algorithms 

already proposed in [12] and [9]. In fact, the algorithm 

proposed in [12], named ALG3, was modified to be applied 

to hierarchical networks and the algorithm proposed in [9] 

was also modified to remove routing in accuracy concerns. 

According to the ASON specifications routes are 

dynamically computed on the source nodes reacting to any 

incoming request. Therefore, when a source node is required 

to establish a new connection it selects both the shortest paths 

to the destination and an available wavelength. Then it sends 

a setup message piggybacking the explicit route along the 

selected light path. There are three basic components 

impacting on how optimal the light path selected is: 

- The length of the selected light path (Hn) 

- The degree of congestion (Cd) 

- The degree of obstruction (Od) 

The length of the selected path is simply represented by the 

number of hops. As known, the larger the path is the larger 

the potential congestion. The degree of congestion can be 

easily measured by checking the wavelength availability on 

each node. In fact Cd stands for the minimum number of 

available wavelengths per colour for every path between the 

source-destination node pair. Generally speaking high values 

of Cd for a particular wavelength (colour) mean that this 

wavelength is not congested. However, this behaviour means 

that the source nodes must know the network resources 

availability when computing the paths. Unfortunately, 

because of the update policy this information may not be 

accurate enough to guarantee successful light path decisions. 

The degree of obstruction tries to minimize the impact of 

such inaccuracy on the light path selection process. The 

degree of obstruction Od is measured per wavelength on an 

end-to-end path and represents the number of links on the 

path where such a wavelength is defined as potentially 

obstructed wavelength (POS). This parameter aims to define 

those wavelengths which are worst updated. For example, if 

the updating process was time-based those wavelengths 

which are not updated for long time would be defined as 

POS. However, being aware that our hierarchical network 

proposal includes a threshold-based updating, the POS 

definition must take into account the threshold value, more 

specifically, a value lower than the threshold value which 

authors represent by a percentage pr of that. Being B (any 

link is a bundle of B fibbers) the total number of a certain  

on a link, R the current number of available (not assigned to 

an already established light path)  on this link we can say 

that according to the threshold-based update policy, a 

wavelength is defined as POS, namely  on a certain 

link, when R is lower or equal than pr. Therefore, the Od 

value represents the number of links on the end-to-end path 

where such a wavelength has been defined as POS. 

The three parameters defined above should be included in the 

expression used to compute the light paths. So, we propose to 

represent the weight associated to each link by the factor 

Od/Cd. This factor stands for a balance between the number 

of potentially obstructed wavelengths and the real 

congestion. Since longer paths than the shortest ones can be 

selected, the length of the path is also included in the path 
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decision. Hence, in order to avoid those paths that are either 

widest (in terms of wavelength availability) but too long or 

shortest but too narrow, the weight factor of each path is 

modelled by W( ) according to 

(1) 

By computing W( ) we will know the weight per 

wavelength of an end-to-end path in a RA. However in a 

hierarchical network a wavelength could be defined as POS 

on different hierarchical levels, so Eq.(1) must be modified to 

be applied to different hierarchical levels as well. Let Wj( ) 

be the parameter defined in Eq.(1) per each hierarchical level, 

let n be the number of hierarchical levels and let Wh(li) be 

the new weigh factor for the end-to-end lightpath. Then, 

Wh( ) can be computed as follows: 

(2) 

Finally, the BHOR algorithm will select the wavelength that 

minimizes the  factor. 

V. CONCLUSION 

Hierarchical algorithm provides a useful problem solving 

technique. The proposed approach shows, how hierarchical 

algorithm can be used for efficient routing. The performance 

of the algorithm is better than previous work. This technique 

can be very useful to evaluate the shortest path in various 

networks. This research work presented a modified 

hierarchical algorithm for solving the routing problem. The 

redundancy is reduced by recomputing the affected areas 

with changing links in the network for the hierarchical 

routing algorithms. Balanced Hierarchical Optical Routing 

(BHOR) has been proposed to reduce the limitations of 

hierarchical algorithm. 

VI. FUTURE SCOPE

One of the main challenges in the design of routing protocols 

for WSNs is energy efficiency due to the limited energy 

resources of sensors. The energy consumption of the sensors 

is dominated by data transmission. Therefore, routing 

protocols designed for WSNs should be as energy efficient as 

possible to prolong the lifetime of individual sensors, and 

hence the network lifetime. Protocols discussed have some 

limitations and some main limitations are highlighted. Based 

on these limitations, there is further need of improvement in 

LEACH protocol as compared to PEGASIS and 

TEEN/APTEEN protocols. Energy dissipation and network 

lifetime of LEACH Protocol is poor, so there is lot of a future 

scope to improve LEACH protocol and much research work 

can be done further. There are many open issues in WSN 

regarding improvement of routing algorithms of LEACH, 

PEGASIS, TEEN/APTEEN. The design issues for such 

protocols are how to form clusters and select CHs in order to 

reduce the energy consumption due to transmission 

redundant messages to the sink. The factors affecting cluster 

formation and CHs communication are open future research 

issues. Furthermore, QoS requirements such as delay, fault 

tolerance, and network lifetime play a crucial role in 

designing an enhanced mechanism for clustering schemes. 

Many of the current researches focus on the homogeneous 

wireless sensor networks while there are few research that 

seeks the heterogeneous-type which it more suitable for real 

life applications. It was observed that most of the current 

routing protocols assume that sensor nodes and sink are 

static. However, there are some situations where sinks as well 

as the sensor nodes need to be mobile. 
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