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ABSTRACT

This study provides a comparative analysis between Quick sort and Merge sort sorting algorithms in the context of the Dart
programming language environment. The results show that Quick Sort dominates in terms of speed when dealing with small data,
while Merge sort excels when data is large. Although Merge sort is more efficient in large data size situations, it requires significant
additional memory allocation, whereas Quick sort makes more efficient use of memory space. Therefore, the choice between these
two algorithms becomes highly dependent on the size of the data and the terms of use. For sorting data with small sizes (under 400
elements), Quick sort is a better choice in terms of performance. On the other hand, Merge sort is recommended for large data. In
addition, when utilizing cache locality becomes a priority, Quick sort becomes a more optimal choice for all data sizes.
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1. INTRODUCTION

Data sequencing is one of the classic problems in the field of informatics and technology. The data sorting process is crucial
in CAR Hoare introduced the Partition Exchange Sort method, also called Quick Sort, which increased its effectiveness by setting
a considerable distance between the two components. The Quick Sort sorting method can be used in both recursive and non-
recursive forms. Suppose there are N elements in descending order, and we have to sort those N elements by N/2 times. This means
replacing the leftmost element with the rightmost one, and then gradually moving towards the central element. However, you can
only do so if you believe the order will go down. [1]. However, it is difficult to determine which algorithm is good for a particular
situation because the data to be sorted varies widely. Therefore, it is necessary to conduct a comparative analysis between the two
algorithms to determine which algorithm is faster and more efficient in sorting data in Dart. Previous research has been conducted
to compare sorting algorithms such as Bubble Sort, Shell Sort, and Quick Sort, as well as Bubble Sort, Merge Sort, and Quick Sort
[2]. However, research comparing Quick Sort and Merge Sort on Dart is still limited. Therefore, this study will discuss the
comparison between Quick Sort and Merge Sort in Dart [3] to determine which algorithm is better at sorting data.

The purpose of this study is to compare the performance of Quick Sort and Merge Sort on Dart. This research will implement
both algorithms in Dart and conduct performance and functional testing. Performance testing will be done by measuring the time
it takes by each algorithm to sort arrays of different sizes. Functional testing will be done by ensuring that both algorithms produce
correctly sorted arrays. The test results will be analyzed to determine which algorithm is better at sorting the data in Dart.

C.A.R. Hoare introduced the Partition Exchange Sort method, also known as the Quick Sort method. This method establishes
a considerable distance between the two components to increase their effectiveness. The Quick Sort sorting method can be used
both in recursive and non-recursive forms [4]. Suppose there are N elements in descending order, and we have to sort those N
elements by N/2 times. This means replacing the leftmost element with the rightmost one, and then gradually moving towards the
central element. However, you can only do this if you are sure that the order is down [2]. The Merge Sort method that will be
described below is also referred to as Two-Way Merge Sorting. The offspring resulting from the merging of two vectors is used
in this approach The input vector is considered to have N elements, and the vector consisting of a vector is also considered to have
N vector fruits. For each pair of vectors, a merger process is carried out so that N/2 vectors are obtained consisting of 2 elements
each (if N is odd, there will be a vector with 1 element). Then the merger was carried out again so that N/4 vectors were obtained.
Until a vector is in order, this process continues [2].

Dart is an object-oriented, open-source programming language developed by Google [5]. Dart was first introduced in 2011,
and has since been used by Google and other companies to develop web, mobile, and server-side applications [6]. Dart is generally
combined with Google's framework, Flutter, for mobile app development [7]. However, this programming language can also be
used with other frameworks for various purposes. Dart has a variety of functions, and among them are detecting programming
errors in the first place, creating programs faster and using fewer computer resources, as well as having a syntax similar to other
programming languages such as Java and C++. Dart also has tools to help developers write, test, and improve code more easily
so that it is more accurate [7]. Dart can manage code to be organized and easier to understand, which can support the development
of more complex applications [8].

2. RESEARCH METHOD
In this study, Quick Sort and Merge Sort will be compared in Dart. The implementation of both algorithms will be carried
out using the Dart programming language. Performance testing will be done by measuring the time it takes by each algorithm to sort
arrays of different sizes. Functional testing will be done by ensuring that both algorithms produce correctly sorted arrays. The test
results will be analyzed to determine which algorithm is better at sorting arrays in Dart. The conclusion of this study will include
which algorithm is better at sorting arrays in Dart and why. The following are the details of this research method:
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A. Implementation: After the introduction, the next step is to implement both algorithms in Dart. This implementation should
include code to sort arrays using Quick Sort and Merge Sort.

Listoint:

Figure 1. Quick Sort Algorithm in Dart

In Figure 1, the Quick Sort (List<int> list) function is a function used to perform Quick sorting, the result will give a return of the
sorted are data value

Figure 2. Merge Sort Algorithm in Dart

In Figure 2, the Merge Sort (List<int> list) function is a function used to sort the Merge, the result will return the sorted are data value

measures ist<int> ) A
Stopwatch Vi Stopwatch()..start()

Figure 3. Measurement Algorithm in Dart

In Figure 3, the measurements (List<int> list) function is a function used to calculate the execution time in the dart against the Merge
Sort and Quick Sort functions.

B. Testing: After implementation, the next step is to test both algorithms. Testing should include performance testing and functional
testing. Performance testing should be performed by measuring the time it takes by each algorithm to sort arrays of different sizes.
Functional testing should be done by ensuring that both algorithms produce correctly ordered arrays.

C. Analysis: After the test, the next step is to analyze the test results. The performance test results should be compared to determine
which algorithm is faster at sorting arrays of different sizes. The results of the functional tests should be analyzed to ensure that both
algorithms produce correctly ordered arrays.

D. Conclusion: After the analysis, the final step is to draw conclusions from this study. The conclusion includes which algorithm is
better at sorting arrays in Dart and why.
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While Figure 4 and Figure 5 show a graphical representation of the data in Table 1 and Table 2 respectively:

RESULT AND ANALYSIS

ISSN 3064-1942

The time it takes for both algorithms to sort data of different sizes is documented. Small data sizes between 10 and 500 are
first evaluated before large data sizes between 1000 and 1000000 are evaluated. This division is done to observe the actual behavior
of the two algorithms in the divided section. Table 1 and Table 2 show the time recorded for small and large data sizes, respectively.

Figure 4. Sorting Time of Quick Sort and Merge Sort (n <=500)

Figure 5. Sorting Time of Quick Sort and Merge Sort (1000<=n <=100000)

Table 1. Measure Execution Time with small data

Number of inputs (n}) Quicksort (s) Merge sort (s)
1000 0.14937 0.14123
2000 0.31736 027309
3000 047618 0.40654
10000 047618 0.40654
20000 3.6413 2.6879
40000 6.6647 25012
90000 16.1045 6.6277
1000000 #5.0534 46.551

Table 2. Measure Execution Time with big data

Number of Inputs (n) Quicksort(s) Merge sort (s)
10 0000989 0.001383
15 0.001813 0.002013
20 0.002692 0.003340
25 0.002677 0.003564
st} 0005854 0.007322
100 0010904 0.013661
200 0.024704 0.026567
500 0.069018 0.067672
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The sorting time of the sorting algorithm is fast as shown in the Figure. 4, reveals that less time is required for data sizes

less than 400 elements whereas for data sizes of 400 and above, merge sort seems to take less time than Quick Sort. The graph in
Figure 5 clearly shows that merge sort is faster than the Quick Sort algorithm in all cases for data sizes in the range of 1000 to
1000000

4.

CONCLUSION
The analysis of the two algorithms conducted in the dart programming language environment can be concluded that Quick

Sort is faster than merge sort when the data size is small while merge sort is faster when the data size is large. Although merge
sort is faster, it requires additional memory space O(n) to store additional arrays while Quick Sort requires O (log n) space. If there
is therefore a need to choose between Quick Sort and Merge sorting algorithms for faster calculations, Quick Sort is preferred over
Merge Sort when the data size is small (below 400 elements) while Merge Sort is recommended for large size data. However,
where there is a need to take advantage of cache locality, Quick Sort is preferred for all data sizes. It is believed that the information
provided in this paper will be invaluable to programmers in choosing when and where to use each of the two algorithms.
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