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Applying Dijkstra’s Algorithm in Routing Process
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Abstract— Network is defined as a combination of two or
more nodes which are connected with each other. It allows
nodes to exchange data from each other along the data
connections. Routing is a process of finding the path between
source and destination upon request of data transmission.
There are various routing algorithms which helps in
determining the path and distance over the network traffic. For
routing of nodes, we can use many routing protocols. Dijkstra’s
algorithm is one of the best shortest path search algorithms.
Our focus and aim is to find the shortest path from source node
to destination node. For finding the minimum path this
algorithm uses the connection matrix and weight matrix Thus, a
matrix consisting of paths from source node to each node is
formed. We then choose a column of destination from path
matrix formed and we get the shortest path. In a similar way,
we choose a column from a mindis matrix for finding the
minimum distance from source node to destination node. It has
been applied in computer networking for routing of systems and
in google maps to find the shortest possible path from one
location to another location.

Index Terms— Routing, Dijkstra’s Algorithm, Shortest Path.

I. INTRODUCTION

Dijkstra’s Algorithm was developed by Dutch computer
scientist Edsger Dijkstra in 1959[6]. Dijkstra’s Algorithm is a
search algorithm that computes the single-source shortest
path problem for a graph with nonnegative edge path costs,
producing a shortest path tree. Dijkstra’s algorithm employs
the greedy approach to solve the single source shortest
problem[1,2]. It repeatedly chooses from the unselected
vertices, vertex v nearest to source s and announces the
distance to be the actual shortest distance from s to v.[3,6]
The edges of v are then checked to see if their destination can
be reached by v followed by the relevant outgoing edges. The
algorithm exists in many forms; Dijkstra's original form
found the shortest path between two nodes, but a more
common form fixes a single node as the “source” node and
finds shortest paths from source to all other nodes in the
graph producing shortest path tree[3,8].

e Dijkstra’s uses:

Weighted graph

Distance function or array

Priority Queue
e Relaxation
All of Dijkstra’s component can be modified to solve
different problems.
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Graph — the vertices, edges and edge weight can have
different meanings.

e Distance — the distance can have different meaning. Also
the distance of a path can be changed.

Priority Queue — The priority queue can have different
comparison relation. For example the priority queue can
be min or maximum.

Relaxation and Distance Initialization — the relaxation
process can be different and require a different distance
initialization.

This algorithm is practically used in routing and other
network related protocols. For a given source vertex (node) in
graph, the algorithm finds the path with lowest cost (i.e. the
shortest path) between that node and every other node present
in the network. It can also be used for finding costs of shortest
path from source vertex to a single destination vertex by
stopping the algorithm once the shortest path to the
destination vertex has been determined. For example, if the
vertices(nodes) of the graph represent cities and edge path
costs represent driving distances between pairs of cities
connected by a direct road, Dijkstra's algorithm can be used to
find the shortest path between one city and all other cities.

II. METHODOLOGY

In this paper, MATLAB is being used to implement the
dijkstra’s algorithm.
Step involved in algorithm are shown in Figl.

A. Flow Chart
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Fig 1: Flow Chart of Algorithm
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B.  Example Of Algorithm

The above algorithm can be explained and understood
properly using an example. The example will briefly explain
each step that is taken and how Distance is measured [5,6].

Consider the example as shown in Fig 1(a)

[c) (d)
Fig 2: (a) Weighted-Directed Graph, (b) Shortest Path to
vertices B,C from A, (c) Shortest Path from B,D using C as

intermediate vertex and (d) The path obtained using
Dijkstra’s Algorithm

The above weighted graph has 5 vertices marked from A-E.

Edge cost is the term used for the value between two vertices
[5,6]. For example the edge cost between A and B is 4. To
find out the shortest path from the source A to the remaining
vertices, Dijkstra’s algorithm is applied on the above shown
graph.

The example is solved as follows:

Step0 : sDist[A]=0;the value to the source itself

sDist[B]= inf , sDist[C]= inf , sDist[D]= inf ,
inf ; as the nodes have not processed till now.

sDist[E]=

Stepl:  Adj[A]={B,C};computing the value of the
adjacent vertices of the graph.
sDist[B]=4;sDist[C]=1;

Step2: Computation from vertex C Adj[C]={B,D};
sDist[B]>sDist[C]+EdgeCost[C,B]
4>1+2(True)
Therefore,sDist[B]=3;sDist[D]=2;

Step 2 is clearly explained in Fig 1(b).

Step-3: Computation from vertex B
Adj[B]={E};
sDist[E]=sDist[B]+EdgeCost[B.E]

=3+43=0;
Adj[DI={E};
sDist[E]=sDist[D]+EdgeCost[D,E]

v

=3+3=6
This is same as the initial value that was computed so
sDist[E] value is not changed. see Fig 1(c).

Step 4: Adj[E]=0; shows that there is no outgoing edges
from E And no more vertices branching from it, algorithm
terminated. Hence the path which follows the algorithm is
shown in Fig 1(d).

e Applications of Dijkstra's Algorithm
Routing Systems [2]: Dijkstr a’s Algorithm is used to find

the shortest path from one node to another node in a graph.

e Subroutine in advanced algorithm: This algorithm is used
as a subroutine in advanced algorithms.

Flighting Agenda: A travel agent needs software for
making an agenda of flights for customers. The agent has
access to a data base with all airports and flights. Besides
the flight number, origin airport and destination, the
flights have departure and arrival time. Specifically the
agent wants to determine the earliest arrival time for the
destination given an origin airport and start time.

e Designate file server: To designate a file server in a local
area network. Now, we consider that most of time
transmitting files from one computer to another computer
is the connect time. So, to minimize the number of “hops”
from the file server to every other computer on that
network this algorithm is used.[10]

e Robot Path Planning [4]: In this, user can give the source
and destination node address to the remote server. Using
DIJKSTRA’S algorithm the shortest path will be found out.
Using IEEE standard communication protocol, the shortest
path will be kept into the robotic module. Using the path as
a reference, the robot moves in the ordered direction. After
reaching the destination node, the display unit displays the
name (particular place) of the particular node.

o Traffic information systems [8]: The system uses the graph
theory and Dijkstra’s Algorithm is used to calculate the
most efficient route.

e Mapping (Google Maps) [2]: This algorithm is also used
for measuring the shortest path between two places or
cities.
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III. DISADVANTAGE OF DIJKSTRA’S ALGORITHM

e The major disadvantage of the algorithm is the fact that it
does a blind search there by consuming a lot of time waste
of necessary resources [1].

o It cannot handle negative edges & therefore cannot obtain
the right shortest path[1,8]

IV. CONCLUSION

Here user can give the source and destination node. Using
DIJKSTRA’S algorithm, the shortest path and shortest
distance can be easily calculated from source node to
destination node as seen by study. It repeatedly picks up the
nodes with minimum distances and goes at the destination
node. After reaching the destination node, it displays the path
with minimum distance.

ACKNOWLEDMENT

I thank to Mr Kapil Mangla, Assistant Professor in
Electronics  Department for providing innovative
environment for this work. I am very much obliged to my
respected parents who always guided me round the clock.

REFERENCES

[1]  Shivani sanan, Leena jain, Bharti kappor : Shortest Path Algorithm,
International Journal of Application or Innovation in Engineering &
Management (IJAIEM) , vol 2 , issue 7, July 2013, page 316-320.

[2] Bharath Uppalancha, Kranthi: Optimizing the Robot’s path using
Dijkstra’s Algorithm, International Journal of Innovative Research in
Science,Engineering and Technology (IJIRSET),Vol. 4, Issue 6, June
2015

[3] https://en.wikipedia.org/wiki/Dijkstra%?27s_algorithm

[4] Huijuan Wang et. al , “Application of Dijkstra algorithm in robot
path-planning”, Second International Conference on Mechanic
Automation and Control Engineering (MACE), pp. 1067 - 1069 ,2011

[S] Abhishek Goyal, Prateek Mogha,Rishabh Luthra,Ms. Neeti Sangwan
“Path Finding:A* or Dijkstra’s?”, International Journal of
Management,IT and Engineering (IIMIE)ISSN: 2249-0558,Volume 4,
Issue 7,July 2014

[6] Charika Jain, Jitendra Kumawat: Processing Delay Consideration in
Dijkstra’s Algorithm, International Journal of Advanced Research in
Computer Science and Software Engineering, Volume 3, Issue 8§,
August 2013[1]

[71 Tolga YUKSEL Abdullah SEZGIN, An Implementation Of Path
Planning Algorithms For Mobile Robots On A Grid Based Map,
Ondokuz Mayis University , Electrical & Electronics Engineering
Department , 55139 Kurupelit-SAMSUN-TURKEY

[8] Pimploi Tirastittam, Phutthiwat Waiyawuththanapoom, Public
Transport Planning System by Dijkstra Algorithm: Case Study
Bangkok Metropolitan Area, International Journal of Social,
Behavioral, Educational, Economic, Business and Industrial
Engineering Vol:8, No:1, 2014

[9] http://algs4.cs.princeton.edu/lectures/44ShortestPaths.pdf.

[10] http://www.csl.mtu.edu/cs2321/www/newLectures/30_More_Dijkstra.
htm

124

www.ijntr.org



