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Abstract— Sorting is one of the most common operations in computing, it has been defined as an activity which
involves rearrangement of elements in either ascending or descending order. There are many sorting algorithms
that have been proposed over the years, but this study focused on improvement of bubble sort algorithm. A new
technique that enhanced files sorting has been proposed, structured system analysis and design was used for
design and C++ platform with window 7 operating system were used for implementation of the prototype. The
proposed technique, compared with the existing bubble sort, revealed 40% improvement in the time complexity
of the sort algorithms. It’s recommended that the technique should be deployed online for web-based files
management.
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I. INTRODUCTION
Sorting is referred as the systematic and logical way of re-arranging data and information in either ascending or
descending order. There are number of sorting algorithm that have been proposed over the years, these include
bubble, heap, median, insertion, merge, quick, bucket sort algorithms (Sharma, 2015). Qin (2008) pointed out that
sorting is a mechanism that organizes elements of a list into a predefined order that is important for various
reasons. He further opined that sorting algorithms such as Bubble, Insertion and Selection sort have quadratic
time complexity that limits their use when the number of elements is too large. Aremu et.al. (2013) reported that
to control accuracy in computation, scientists often apply sorting to actualize the goal, and in string processing,
finding the longest common prefix in a set of string and the longest repeated substring in a given string is often
based on sorting.
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All sorting algorithms are applicable on specific kind of problems, while some are applicable on small number of
elements, especially the sorting algorithm suitable for floating point numbers which fit for specific range like (0, 1).
Many sorting algorithms are in existence and researchers are to find out an extensive analysis of the existing
algorithms in order to reduce the time complexity. It is in the consideration of these, that this study focused on
bubble sort algorithm by using a technique for files sorting in order to improve its performance and efficiency.
The specific objectives of the study include:
i. Study and analyze the time complexity of bubble sort algorithm.
ii. Design a new technique for sorting files.
iii. Compare the existing bubble sort and the new technique.
II. RELATED WORK
Awode et.al. (2017) reported halted complexity analysis of Bubble and Insertion sorting algorithms. Two sorting
algorithms were implemented in BATLAB as shown in Table 1 and Figure 1.

Table 1: bubble sort implementation parameter (Awode et.al, 2017).
Table 1 described the parameter used for the simulation. The bubble sort parameter in table 1 was
implemented in MATLAB and the analysis results are presented in Figure 1. The insertion sort parameters
were implemented in MATLAB and the analysis results are presented.

Figure 1: bubble sort algorithm analysis (Awode et.al, 2017).
Folabi (2017) presented performance evaluation of some selected sorting algorithms by the use of halted
complexity metrics. The study compared three sorting algorithms and was implemented in Microsoft C#
programming language, with bubble, insertion and selection sort.
Obed and Ezekiel (2015) presented magnetic Bubble sort algorithm. The paper proposed a new bubble sort
algorithm which performs better than the existing bubble sort and in most cases have a run time in order of O(n)
which is ideal for sorting relatively large set of data. Olabiyisi and Adetunji (2013) reported an evaluation of the
critical factors affecting the efficiency of some sorting techniques. In the study, a random number generator was
incorporated into the Java program written for each of five sorting techniques: Bubblesort, Quick sort, Shell sort,
Merge sort, and Heap sort. The numbers generated were varied from 2000, 4000, 6000, 8000 and 10000 for each
of the sorting techniques.
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Yelami (2013) presented Bidirectional Bubble sort approach to improving the performance of Introsort in the
worst case for large input size. The result obtained from the experiments carried out when the programs were
tested on a system running windows 7 ultimate using Bloodshed dev-C++ 4.9.9.2 are presented in Table 2.

Table 2: performance of introsort and improved introsort in the worst case scenario (Yelami and Olufemi ,2013).
Oyelami (2007) proposed an improvement on performance of bubble sorting using a modified diminishing
increment sorting. The proposed algorithms has fewer number of comparison and swap compared with both
Batcher’s odd-even sort and Bitonic sort as shown in Table 3. The result also show that as the size of the input
increases, the proposed algorithm tends to be more efficient as both Batcher’s odd-even and bitonic sort are not
good for large values of input.

Table 3: comparison of batchers sort, bitonic sort and Oyelami’s sort performances (Oyelami, 2007).
Sharma (2015) presented a new approach to improve worst case efficiency of Bubble Sort. In the study, the
proposed algorithm has been compared with normal bubble sort and insertion sort on different size of input
elements in reverse order. Results obtained are shown in the Table 4.

Table 4:Comparison of proposed algorithm with existing ones (Sharma, 2015)
1. Methodology
A. Development Framework
The study used system analysis and design (SSADM) methodology and analyzed /designed the model of the
new system.
B. Design tool
Microsoft visio was used for drawing of the model and data flow diagram of the proposed system.
C. Implementation
C++/Qt framework. Integrated Development Environment (IDE) was used for implementing the model.
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2. Design
D. Existing Bubble sort Model
Figure 2 shows an existing Bubble sort, it was designed to sort integers, it sort based with redundant comparison,
it compare two adjacent data or input and swap them based on ascending order if the first element is larger or
descending if the first element is smaller.

Figure 2: Existing Bubble Sort Algorithms
The bubble sort makes multiple passes through a list, it compare adjacent items and exchange those that are out
of order. Each shaded items are being compared to see if they are out of order. If there are n items in the list, then
there are n-1 pairs of items that need to be compared on the first pass.
E. High Level Model Of The Proposed New System
The proposed system improves the existing bubble sort, a new technique is applied on the design to sort and
manage files rather than integers. The new system reduces the quadratic time complexity of the algorithms and
checks each step of the sorting level to avoid unnecessary loop if the preceded files are sorted in the necessary
order.
Select
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Loop Array

Swap Files

Save & Display Sorted

Figure 3: System Flow-Diagram
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F. Result
The result of this study revealed an improved sort algorithm. The proposed improved bubble sort algorithm was
able to sort files; the new system checks each step of the loop to avoid unnecessary loops especially if the
preceding files are already sorted.

Figure 4: Output of the Improved Sort Algorithms

Figure 5: Comparison between Bubble Sort & Improved Baku Sort.
G. Discussions
The result of the study found a new way of sorting files which reduce the time complexity by 40% compared to the
existing sort algorithm. The improved bubble sort is designed to sort files in either ascending or descending order
depending on the choice of the user, the new system as captured in the result of the study, get a folder from the
directory, and create an array, loop through the files, sort the files according to size in ascending or descending
order. The result of the research work adds to the knowledge of the sorting algorithm.
H. Conclusion
Observation and analysis so far has clearly shown that the importance of sorting and its study cannot be over
emphasized. Data needed to be organized in a specific order to promote orderliness and easy access. In every
sorting, complexity and execution processes determine the efficiency of such sorting techniques. Each sorting
techniques has its advantage and disadvantage to some extent, so the choice of a sorting technique depends on the
order of the data, the data structure involved and the programmer’s ability. However, the implementation of
sorting techniques in a programming language should be dependent on how that sorting techniques effectively
utilizes the memory and time in such language.
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I. Recommendations
The result of the study should be applied in an organization that deals with files management such as educational
institutions. It is also recommended that the application should be deployed online for web-based files
management. Further research can be conducted based on online file management using different methodology.
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