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Abstract:
This research based paper’s focus is to develop a spanning tree approach for error detection and correction in the data
being received at the receiver’s portal. The main objective of this paper is to ease the error detection process inculcated
in the data received from a reliable source. The main contribution of this paper is the development of error detection
algorithm which is integrated on Spanning Tree approach. Spanning tree (say T) is a tree composed of all the vertices
and some edges of a connected, undirected graph(say G) where in every vertex lies in the tree but no cycles(or loops) are
formed. The technique being used in the paper will help find the errors that are usually encountered during the
transmission of the data unit. The traditional correction techniques are being coupled with the newly proposed method to
attain the error-free data unit.
Keywords: Spanning tree, error detection and correction
1. Introduction
In the networking scenario, a reliable delivery of data from the sender’s port to the receiver’s port over communication
channels is needed. But these communication channels are prone to channel noises, which leads to error in the data
during the transmission from the source to a receiver. An error is nothing but any change or mismatching that takes place
between the data unit sent by the transmitter and the data unit being received at the terminal. The error detection and
correction techniques enable the delivery of the desired result, that is, the correct data unit at the terminal. The error
detection technique helps to determine the error which might have occurred during the transmission like one caused by
noise or by other impairments. The error correction methodology includes or involves reconstruction of the data which is
being tampered or detected with error.
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In this paper, the spanning tree approach is implied on the data being sent and received over a network. A spanning tree
(say T) is a tree which consists of all the vertices and some edges of a connected, undirected graph (say G), or in other
words, we can say that it is a tree of a connected graph, with maximal set of edges of G containing no cycle or minimal
set of edges which connects all the vertices of G. For any given connected undirected graph with V vertices, will form a
spanning tree with V vertices and V-1 edges. In graph theory, many optimization problems are being studied like
maximum spanning tree, minimum spanning tree etc. Among those the minimum spanning tree of a weighted graph is
being inculcated in this paper for the implementation of the error control mechanism. Among all the possible spanning
trees for a given connected, weighted graph, the tree with the minimum total weight is called as the Minimum Spanning
Tree for that given graph. In order to determine the minimum spanning tree for any given graph, we can make use of any
of the two algorithms, which are, Kruskal’s algorithm and Prim’s algorithm and among these two, Prim’s algorithm has
been incorporated in this paper. It is an algorithm in the graph theory using which the minimum spanning tree for any
connected undirected weighted graph can be determined. It finds a subset of edges that covers all the vertices forming a
tree where the total weight of all the edges in the tree is minimized.
The goal of this research is to develop and implement an algorithm in the field of error detection technique coupled with
the traditional error correction methodologies. The paper elaborates on the problem being faced during transmission of
data over a network subject to the correctness of the data being received in the Section (3), a brief explanation of the
solution methodology/technique being introduced in the paper is given in the Section (4), the experiments and analysis
performed during the research are explained with examples under Section (5) {(5.1), (5.2), (5.3), (5.4), (5.5)}, the end
result is compiled in the Section (6) and final conclusion which is being derived from the paper is expressed in the
Section (7).
2. Literature Review
Error correction and detection has formed a perennial application ground in various technical frame be it neural system,
networking, transmission over a frequency channel, optical communication to just name a few.
This has led to many researchers to do a detailed probing in this field. Some of the research papers used as a reference
for this paper work includes a new method based on the Reed Muller matrix which emphasizes over minimizing the
amount of redundancy while maximizing the number of errors that can be corrected [1], help designers easily detect the
error before the extraction process in 2D drawing[2],[3]. Maintaining a self-stabilizing spanning tree in a distributed
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system with few modifications the algorithm is being made more flexible and scalable by allowing nodes to join and
leave the system whenever it wants to. Also application specific enhancements are suggested to the original algorithm
which will make the algorithm very useful in security scenarios [4].
Another paper proposes a dynamic voltage scaling (DVS) technique, which inculcates an in-situ error detection and
mechanism, called Razor [5], the minimal spanning tree being used for the study of cluster stability using two sampling
distributions. The experiments explained in the paper demonstrate the ability of this approach towards the detection of
the factual number of clusters [6]. Self-Stabilization by Local Checking and Correction [8].The main focus of this paper
was on how the noise and multipath performance of the Frequency-Modulated Differential Chaos Shift Keying system
can be improved by changing the transmitter and receiver configurations and also applies a non-redundant error
correction to the detected error based on the minimum cost spanning tree algorithm. The use of graphs contributed to
error correction and decision making at the receiver’s end [11], Spanning tree approach in asynchronous network [12].
3. Detailed Problem Definition
The data transmission in the networking field is subjected to errors as these channels are not completely reliable. Thus
error control techniques are being utilized in order to retain an error-free data at the receiver’s end. In this research paper,
the use of spanning tree approach is being made for the authentication of the data. The Prim’s algorithm has been
implemented in this paper and the minimum path generated using this approach is utilized for encoding the data at the
sender’s end and for error detection purpose at the receiver’s end. This paper mainly emphasizes on the error detection
part and the error correction is done by utilizing the traditional correction method which when coordinated with the
proposed detection method using Prim’s algorithm leads to a desired resultant data. For the implementation part of the
algorithm, the high level language, that is, C is being used as programming tool in this paper.
4. Solution Methodology
4.1 The detection of the error achieved by implementing the Prim’s algorithm.
The algorithm follows the following steps:
Step 1: Select and mark any vertex as a starting vertex.
Step 2: Find the next nearest neighbor of the selected vertex in step 1. Mark both the edges. Now mark the cheapest
unmarked edge in the graph that doesn’t form a close circuit.

IJPT| Dec-2016 | Vol. 8 | Issue No.4 | 5009-5020

Page 5011

Chandra Segar Thirumalai*et al. /International Journal of Pharmacy & Technology
Step 3: Find the nearest non traversed neighbor to the above formed sub graph. Mark it and the edge connecting the
vertex to the sub graph.
Step 4: Repeat step 2 until all the vertices are traversed atleast once. Thus the sub graph so formed is a minimum
spanning tree.
4.2 Architecture:
The above implementation follows the three basic levels of architecture, namely, User level, logical or conceptual level
and the physical level as elaborated below:
4.2(a) Physical level: The user sends the data along with two files where in one file consists of the corresponding
adjacency matrix of the undirected weighted graph. On the other hand the second file possesses the corresponding code
for the retrieval/decoding of the meaningful sent data with respect to the minimum path being generated.
4.2(b) Logical level: The actual execution of the proposed algorithm, in this case the Prim’s algorithm, embedded with
new approach is implemented at this level. It interacts with the internal level for all data/ data file requirements.
4.2 (c) User level/external level: The final state of the implementation, that is, the checking of the correctness of the
data is visualized in this level.
The figure 1.given below briefs about the architecture explained in the section (3.2).

Figure. 1 Three basic levels of Architecture.
5. Details of the Analysis:
5.1 Error Detection using Prim’s algorithm
Considering the following graph….
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Figure. 2 Initial Connected Graph G.
The below GRAPH consists of set of nodes A,B,C,D,E which are connected in an undirected manner ,that is, if A is
connected to B then B is also connected to A, along with their assigned weights. This forms the weighted undirected
graph.

Figure. 3 Graph G with weight.
Now using the Prim’s Algorithm, the minimum spanning tree is generated such that it covers all the nodes in the given
graph through the shortest path such that the sum of the weight of the edges is minimum. The resultant is called a tree as
there are no loops or circles are eliminated.
5.2 How prim’s algorithm works:
1. Consider a starting node, say A.
2. Find the closest node in the tree which has a minimum weight, in the above case, its B.
3. Repeat the same procedure until all the n-1 edges are covered, where n is the number of nodes.

Figure. 4 Minimum Spanning tree for graph G.
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The path being generated by the minimum spanning tree would be:
Starting node A
Node AB
Node BC
Node CD
Node DE
5.3 The proposed method of error detection in data being received based on the above algorithm…
Considering the following scenario that the user wants to send a data, for example say “HELLO”…
Step 1: All the alphabets forming the data, first has to be fed into an undirected graph that forms the vertices in such a
manner that the assigning of weights are so done that it follows an increasing order and the correct sequence of data is
maintained.

Figure. 5 Weighted Graph with data units.
Step 2: In the next step, Prim’s algorithm is applied to generate the minimum spanning tree along the shortest path
covering all the nodes of the initial graph such that the meaningful data is obtained.

Figure. 6 Minimal Spanning Tree.
Step 3: The vertices containing the data along the shortest minimum path will generate the meaningful data as follows:
Starting node A

______ H
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Node AB

______ E

Node BC

______ L

Node CD

______ L

Node DE

______ O

Adjacency Matrix: The adjacency matrix for the above example graph with five nodes is given below where the order
of the matrix is (n X n) {n: number of vertices}

5.4 Conclusion of the Analysis:
For the correctness of the sequence of the data, we have to compare the received data and the data being formed by
decoding the shortest path being generated by using the Prim’s algorithm. After the comparison if both the data are
equivalent, then we can say that the data being received at the receiver’s end is error-free. If this comparison evaluates to
be false then there is error in the received data.
5.5 Error Correction
The data which is being encountered with error is then passed through the error correction process. It is a mechanism
using which changes can be made in the received erroneous data in order to get an error free data.
There are two very common error correction techniques which are employed, namely, error correction by retransmission
and forward error correction. The proposed method for detection of error can be implied with any of the traditional
correction methodology
6. Results
The approximation of the time complexity of the proposed method is equivalent to the Prim’s algorithm, that is of the
order O(n2) and comparatively it works effectively on small data units.
Given below is a graph analysis showing the time complexity for three sample data units of varying length:
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7. Conclusion and Future Enhancement
The paper can be concluded with the positive result that the proposed method incorporated with the Prim’s algorithm, in
the error control technique is providing the desired output subject to small data unit. For future enhancement we can
implement the proposed method with some new ideas on large data units.
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