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Abstract: Communication networks are now essential part of our life and efforts are being made in improving QoS in order to achieve better satisfaction. Latest advances in high speed network technology have produced massive prospect in multiple direction for the QoS requirements. In this paper we present a SWCPTP-NIFMW: Shortest weighted congestion polynomial time path based on Newton Interpolation Formulae and Modified Warshal’s algorithm. where congestion parameters are taken as weighted equivalents resulting algorithm provides quickest method to transfer packets from one source to another destination. In any congested medium we take congestion parameters additive to adjacency matrix. Here it is noteworthy that polynomially congestion parameters are multiplicative. For increasing quality of service we use a modified Modified Warshal’s algorithm having a-priori estimation of the congestion parameters.   

Introduction: In the present work, we build a criteria and characterize congestion in the terms of improving the QoS. The parameters and their equivalent ratio of influence over the congestion are identified and recognized. These parameters could be either constant if they (congestion by specific parameter) are regular and fixed that is congestion by specific parameters or they could be variating in nature and thus  dynamic  and could be acknowledged and re-acknowledged through the node instantaneously, simultaneously updating and managing the shortest weighted congestion time path, calculated by taking the parameters additively. Mathematically this would be represented by general equation 

i,j=n;k=number of congestion parameters

                                      Cij = ∑ cpij k * wij k………………………………………(1.1)
                                                  i,j,k=1
Where Cij is a congestion matrix, cpij is congestion parametric matrix and wij is weighted ratio of the parameter over congestion for each node ij as represented in matrix form.
In our equation (1.1) as defined above contains all possible congestion parameters into matrix and the percentage of their effectiveness to the congestion matrix Cij .Many such parameters earlier considered were delay ,packet loss ,availability ,jitter, bandwidth ,traffic etc. which were studied in isolation and thus leaving congestion consideration incomplete. We have considered all congestion parameters into combined matrix Cij with percentage effectiveness over communicating packets from source to destination with better time path available .It is significant that our consideration of transferring packets depend on time path rather than as earlier was based on distance path. To make our point clear further ,let us consider a case of bandwidth .Note that infrastructure of bandwidth is constant hence fixed parameter while traffic is dynamic and available bandwidth could be reused for other packets also. Similarly other congestion parameters are also dynamic in nature and therefore unlike bandwidth therefore need to be mentioned dynamically .This is the main objective of equation (1.1) ignoring the unnatural disturbances like, short circuit etc. We infer that most of the congestion parameters are being created with interference between traffic and bandwidth .The interference in this literature is indicated by delay jitter etc rather than electromagnetic interference. Our congestion matrix effectively produces a better time path rather than distance path. Further path consideration is an old concept and is no more relevant, with new technological developments via satellite and other means.

In order to achieve at our results we utilized certain ideas given in [2], [3] and [4] .In general any nature of parameters affecting our comment may be included in equation (1.1). However presently we restrict our case to only two parameters into following form 

Cij =  {(cp1ij * w1ij) + (cp2ij * w2ij )}…………...………………………(1.2)
  
 Based on this equation we have used modified form of MODIFIED WARSHAL’s to calculate the SWCPTP-NIFMW: Shortest weighted congestion polynomial time path based on Newton Interpolation Formulae and Modified Warshal’s algorithm.
 Taking these parameters as an equation [8], [9] and polynomially adding them to the adjacency matrix as per [11] we get a new congestion matrix which is time based that could be pre calculated and kept for the entire connecting node or could be updated with regular monitoring to re-route and avoid the traffic so that the packets could reach the desired destination without being dropped at first instance. Algorithm is provided in appendix I.
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As an illustration we calculate and produce a graph as follows for further analysis of alternating result of (1.1), as mentioned above our ideas and results are strengthened by this result. The results have been calculated by Modified Warshal’s algorithm whose results are communicated in the graph on the graph. 
Alternating Result of 1.1:

We find that if we want to incorporate another nodal point the SWCPTP-NIFMW improves the accuracy of information as the prior utilizes work already done in calculation. To sustain the drawback in calculation of shortest congestion time path we incorporate Newton’s form of polynomial that is

Pn(x) = a0 + a1(x-x0) + a2(x-x0)(x-x1) + … + an(x-x0)…(x-xn) 
…. (1.3)
Where x0, x1… xn-1 act as interpolating point node centre But here we have to know the relation of point’s a0, a1… an. So let us assume that (x0, f0), (x1, f1)… (xn-1,fn-1) are interpolating points that is 

Pn(xk) = fk
where  k = 0...n-1

At x = k

Pn(x0) = a0 = f0
Similarly 

pn(x1) = a0 + a1(x1-x0)=f1
        f1-f0
Hence a1 = ------ which is rate of congestion for inter-nodal distance from node1 to node0
                   x1-x0


Similarly at x =x2
pn(x2) = a0 + a1(x2-x0) + a2(x2-x0)(x2-x1) = f2 


[(f2-f1)/(x2-x1)] – [(f1-f0)/(x1-x0)]
Hence 
a2 =
---------------------------------------



          x2-x0
which is further relative weighted congestion for the node 2 to node 0 considering the effect of congestion of node 1 and node 0 also while calculating

So let us a define a notation

f[xk] = fk
f[xk+1] – f[xk]
f[xk, xk+1]   =    ----------------


  [xk+1 - xk]
      f[xk+1, xk+2] – f[xk, xk+1]
f[xk, xk+1, xk+2]
 =  -----------------------------

                                            xk+2 - xk
.
.
 f[xk+1… xi+1] – f[xk… xi]

f[xk,xk+1,…,xi,xi+1]  =   -----------------------------



…(1.4)
   xi+1 - xk
These are names as divided congestion difference. Now we can express the turns ai in those turns. Hence, the inter-nodal relative congestion parameter ai

a0 = f0= f[x0]


       f1 - f0
 


a1 = -------
= f[x0, x1]  



       x2 – x1




       f2 – f1

 f1 - f0

          -------
-
-------


       x2 – x1

x1 – x0

           a2 = -------------------------------



          x2-x0

       f[x1,x2] – f[x0,x1]

   =   --------------------


                  x2-x0

   = f[x0…xn]
Thus,


an = f[xo…xn]

Substituting these coefficients for our equation we get

pn = f[xo] + f[x0,x1](x-xo) + f[x0,x1,x2](x-x0)(x-x1) 


+…



+ f[x0,x1,x2,…,xn](x-x0)(x-x1)…(x-xn-1)



…(1.5)
We have earlier mentioned that congestion parameters are multiplicative in nature to adjacency matrix for [11] and finally we conclude from our equation (1.6) that our result is true. Moreover the polynomial calculation here physically means that for any graph for Example in investigating node we say that the inter-nodal congestion between node B and node C duly affect the traffic over the rest of the congestion nodes and it could be calculated and simulated to outperform existing manipulating system and reroute using time efficient paths to transmit data rather than distance efficient path that get packet drops.

For convenience we can calculate from node x as source to node n as destination node, the shortest path time path based on Newton’s interpolating function and the best polynomial relative migratory route could be calculated over Modified Warshal’s algorithm as by [5] and combining the distance matrix as [6]. The minimum path for the above could be calculated summarizing the equation above as,

      n

         i - 1
Pn(x)  =    Σ f[x0…xi]     π  (x-xj ) 





…(1.6)
                 i =1

         j = 0

Also our paper relates the interpolating for indicating path width min. congestion and could be randomly recalculated for a given set of congestion parameters con defined and lead to specific data transfer in proper manner.

Claim:
The discussion results 

1. In above consideration package communication from one node to another is guaranteed.
2. Packet communication is guaranteed in minimum time rather than minimum path.
3. Our algorithm is based on weighted congestion parameters indicating thereby what the parameters are worst affecting our communication and providing real time monitored analysis to packet delivery. This leads to futuristic view of development of new method.  
IMPROVEMENTS OVER THE SHORTEST CONGESTION PATH

ALGORITHM

The algorithm can be mixed with other algorithm for better performance. The mathematical operator used with the adjacency matrix can be tested as per better optimality of the literature. Better congestion status can be provided as per on going research activities that may be statistical in nature or time variating. 
CONCLUSIONS AND FUTURE WORKS

The algorithm is a basic idea to be turned not only for networks but for other branches where congestion is a problem as in fluid dynamics where a pipe gets blocked due to lager material parts and flow drastically reduces. Traffic controllers can use a ground principle to introduce congestion due to certain parameters on roads air etc where time delay could be saved over compensating of another parameter such as larger but un-congested path which takes less time delay. Similarly using the same concept the traffic lights can be automatically adjusted with sensors to average out total time spent. Even upcoming braches of medicine Nano technology can utilize to find shortest path for the Nano medicine to reduce time delay and medicate faster.
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Appendix I

The Algorithm: See Gaurav Bajpai [5],[6]
SWCPTP-NIFMW: Shortest Weighted Congestion Polynomial Time Path Algorithm Based On Newton Interpolation Formula MODIFIED WARSHAL’s Algorithm 
Step 1 : [enter adjacency matrix a1[i][j], congestion matrix ca[i][j],weight matrix k[i][j] ]

Step 2: [adjusting  weight matrix k[i][j] and congestion matrix ca[i][j] ]


for i=0 ,1,2,3, …….n-1

for j=0 ,1,2,3, …….n-1

wc[i][j]=k[i][j] + ca[i][j]
Step 3: [multiplying adjacency  a[i][j]and weighted congestion matrix wc[i][j] ]


for l=0 ,1,2,3, …….n-1
for i=0 ,1,2,3, …….n-1

for j=0 ,1,2,3, …….n-1

c[i][j]=a[i][j] * wc[i][j]

Step 4 :[set diagonal elements of weighted congestion  matrix to zero ]

Repeat for i=0 ,1,2,3, …….n-1

c[i][j] =0  

Step 2:[test the conditions and apply the path matrix accordingly]


If  (c[i][j] = = 0)


     m[i][j] = infinity




Else 


     m[i][j] = a[i][j]

Step 3:[evaluate shortest time path matrix ]


Repeat through step 4 for k=0,1,2….n-1

Repeat through step 4 for i=0,1,2….n-1

Repeat through step 4 for j=0,1,2….n-1

Step 4: if m[i][j] <m [i][k] + m[k][j] 


    M[i][j]=m[i][j]


Else


    M[i][j]=m[i][j]


Step 5: Exit

The algorithms iterates to find the shortest path as the shortest path with modified warshal’s algorithm with the difference that here the edge length is multiplied with the constant that is termed as the congestion constant.

The algorithms iterates to find the shortest path as the weighted shortest congestion time path with modified warshal’s algorithm with the difference that here the edge length is polynomially added with the weighted congestion over the specific edge that is termed as the weighted congestion matrix calculated by congestion parameters taken in some ratio according to their monitored effect to give a priori estimate of real shortest time path. 
