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The Selection of Mesh in Networks 

Attipalli Avinash, Tarik Eltaeib 

Abstract - The mesh network structure is vastly implemented in 

Multi-computers and networks for parallel and distributed 

computing. In mesh network each computer or processor have 

maximum of four neighbors. This kind of architecture is 

implemented in dedicated supercomputers. But, the problem 

occurs when it comes to the practical implementation in 

networks. In networks each computer is connected to each other. 

In this we implement an algorithm to make the mesh network 

more efficient. The efficient mesh structure is possible in between 

the best nodes in a network. The proposed algorithm in this mesh 

network is AGMS ie., Adaptation Genetic Algorithm. 

     Keywords- AGAMS algorithm, cost of link, topology. 

I. Introduction 

The focus of this paper is to build a mesh structured 

network, to minimize the total cost of a structure. A 

computer network with mesh structure has increasing 

popularity over the regular topology structures [13]. The 

advantages in mesh structured networks are -they don’t need 

to turn-off the whole network to maintain we just add 

computers and processors. Super computers are very 

powerful and they are more expensive. There is cheaper way 

to build them by using computer network and personal 

computers.  

II. Topology 

Computers that are in the mesh network are becoming 

popular in these days due to their simple configuration. In 

mesh network the parameters are height h and width w. In a 

2-D network it look like as  

 

Figure 1. 2D Mesh M(6,9) [16] 

a. Problem stage: 

Assume that, there are n nodes and we need n(n-1)/2 links to 

make it a network. For instance, the figure (1.1) shows that 

we have n=9 and then we need 36 links to make it as a 

network. 
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FIGURE 2. Example of nine computers network [4] 

There is difficult in designing the mesh network. If there is a 

data that we want to transfer from one node to the other 

node, we actually check for the possible free links. To 

arrange such a possible free links together from source to 

destination there are n! Possibilities (For n available 

networks). To overcome this we actually use algorithms [21]. 

b. Link efficiency: 

Link efficiency depends upon the cost of link that means it 

is just the routing of traffic in a network[15]. Basically, it 

depends upon the speed of link and the quality of the link 

etc., based on user. Assume that, we know the each link cost 

and their normalized values between 0to1. 

 
Table 1. Cost Array LN (A,B) 

[10] 

It shows up smaller the cost of link gives better link. 

Assume that the connection from source to destination is 

likely same from destination to source[18]. Suppose if there 

are 9 computers we can build a mesh network by 

considering figure(1), from that we have 12 links and 

M(3,3). It is shown below, 
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FIGURE 3. A structure of a M(3,3) in example 

From that problem we can generate a solution by 

formulating it by, 

 

 

 

 

 

The above generated formula is for the standard or non-

uniform case. For a uniform case we have to have 

knowledge on weighted coefficients of matrix[5]. To solve 

this problem we use SBA-algorithms that actually allocate 

some new tasks in networks from one fixed point to follow 

traffic in certain route. When at the initial every nodes check 

whether the link is busy or available for certain chances is 

nodes is looking for it at the same time. To reduce the 

problem we go for the AGAMS algorithm[8].   

III. AGAMS Algorithm 

It is an extension of a genetic algorithm[9]. These kind of 

special algorithms are helpful to set combinatorial difficult 

problems.  

a. Fitness function 

In this algorithm problem is a kind of permutation encoding. 

The below figure, shows up the number string in a mesh as 

follows, 

 
FIGURE 4. The Chromosome related to the example of 

Mesh structure[11]. 

If joint is successful then nodes are in mesh altogether.  

Fitness function is used to analyze the population of a 

network. If the network satisfies the fitness function then 

only the network able to work. Because, mesh network is 

dynamic [16]. 

 

 

 

b.  Crossover 

Correction in encoding is based on classic crossover for 

permutation encoding.  To ensure the chromosome string we 

actually go for the algorithm “uniform order-based 

crossover”[6].  The AGAMS algorithms depend on the 

uniform order-based algorithm [3]. 

Crossover in nodes is performed in 3 steps: 

Step 1: generate a random, mask of 0 and 1. 

Step 2: The next chromosome or child is created based on 

the parent.  

Step 3: The permuted nodes are entered in the genes of the 

children.  

For instance, the crossover process in figure(5), 

 

FIGURE 5. Example of Cross-over process[3] 

c. Mutation and Selection 

Mutation is changing the nodes order. It is shown as  

 
FIGURE 6. Example of Mutation Process[7]. 

Roulette wheel method is used for the selection. 

 

 

Given:  n number of computers connected each 

other and the cost array, size of mesh is 

M(h,w) and n=h*W; 

Find: nodes that are assigned and minimize the 

cost of links [2]. 
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IV. System Designing 

The system design is known as “Make mesh”. We improve 

this system module to “Mesh Application system”. In this we 

find solution to the problem by 

1. Reviewing  

2. AGAMS algorithm 

Make mesh also have output and input systems. 

Input system: 

Sort out useful problem parameters like mesh size and cost 

of arrays etc., 

The parameters of AGAMS algorithm like cross-over 

probability etc., 

Output system: 

At local level is Lused. 

At global level is Eff. 

 

V. Investigation 

Probability is used for mutation and selection of Make 

mesh. 

a. Link cost and calculation time 

Review the relation between link cost and calculation time 

of mesh size. Below are the 4 cases for mesh based 

networks, 

 
Table 2. Efficiency of AGAMS[2]. 

In the case M(2,3)  with the help of AGAMS algorithm we 

obtain the efficiency of 50%. Finally, we conclude that the 

cost of th link and efficiency is increased by half in AGAMS 

algorithm.  

b. Efficiency and size of the network 

In this, the influence is based on the parameters that are in 

the inner AGAMS algorithm. Two kinds of cases are as, 

 
FIGURE 7. Efficiency in relation to the population  

size[15] 

c. Analyze the AGAMS algorithm 

AGAMS algorithm takes very less run-time. The two main 

constraints for this algorithm is, 

1. Goal in this to maximize the total speed of a links. 

2.  Goal was to minimize the cost. 

d. Advantages: 

The advantage of building such a network is a kind of 

resource utilization i.e., so many of us have seen that the 

computers in college and banks that are wasting power in 

idle situations. We make them to be able to be able to 

perform the complex computations.  
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