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Abstract 

Many sorting algorithms present today, playing a vital role in real-time applications. Due to their deterministic critical paths, 
these sorting algorithms are helpful in reliable scheduling of tasks, multi-processing, and energy-aware scheduling. They are very keen 
on execution paths by their input data which finds a better place to train predictive models. The main difficulty arises for which 
applications one can decide to use which sorting algorithms. This paper analyses an efficient sorting algorithm called Super sort 
sorting. This sorting algorithm is implemented and executed in C/C++. Also, it is investigated the performances of different sorting 
algorithms and compared their average performances with other sorting algorithms.  
 
Keywords: Average Performance, Super Sort Algorithm, Space Complexity, Time Complexity. 
 
Introduction 

Sorting algorithms have been briefly described in the 1990s (Puschner). Different sorting techniques nowadays can be seen. 
Some of them are in-place and Not-in-place Sorting, Stable and Unstable Sorting, Adaptive and Non-Adaptive Comparison, and Non-
comparison-based Sorting, etc. Based on memory consumption, categorizing the number of operations needed for their execution, 
these algorithms exhibit different hard and soft real-time performances. Standard sorting techniques Bubble Sort, Insertion Sort, 
Selection Sort, Quick Sort, and Merge Sort is considered for experimental evaluation. Each sorting algorithm is better in its certain 
aspect (Karunanithi& Drewes, 2014). 

 
The proposed algorithm works on choosing the order of present sorted objects in an unsorted list. These ordered objects are 

eliminated from the present list to form a sub-list. This present list is traversed backward and the selection is processed. After 
completing forward and backward passes, two present lists are combined which makes a single intermediate list. This algorithm runs 
for the unsorted list which splits into two and recursively applies the same procedure on each left and right sub-list. These two 
recursive procedure calls will return additional two lists by merging them forms the next intermediate list. Finally, these two lists 
combined again as an outcome of recursive calls until getting a single complete sorted list. This procedure applies a divide and 
conquers task to sort the objects. 

 
This paper is organized as follows. Section 2 presents the related works of the sorting algorithm. Section 3 explains the 

proposed algorithm. Section 4 describes the working flow of the proposed algorithm. Performance analysis of the algorithm is 
presented in Section 5. Results are concluded in Section 6. 

 
Literature Survey 

Many academicians have studied the different algorithms starting in the early 1950s and continue still today. The 
advancements in technology like IoT, Block chaining, etc., which booms the techniques both in processor and parallelism hence the 
methodology involving in data processing, data storage, data curation, data retrieval are also developed. So, there is a need to develop 
a novel approach to handle data that is more important than the processing element. The quality of sorting algorithms can be assessed 
by space, time, complexities, and stability (Knuth, 1997), (Horowitz &Sahani 2008), (Cormen et al., 2009). Table I compares the time 
and space complexity of different sorting techniques. 

 
Table1 Standard sorting techniques - comparison 

Sorting 
Algorithm 

Time Complexity Space 
Complexity 

Stability 
Average 
Case 

Best Case Worst 
Case 

Bubble Sort O(n2) O(n) O(n2) O(1) Yes 
Insertion Sort O(n2) O(n) O(n2) O(1) Yes 
Selection Sort O(n2) O(n2) O(n2) O(1) No 
Merge Sort O(nlogn) O(nlogn) O(nlogn) O(n) Yes 
Quick Sort O(nlogn) O(nlogn) O(n2) O(nlogn) No 

 
The standard sorting algorithms were implemented in structure language C to sort the set of objects of the integer data type of 
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size 2 bytes. In this survey, a very simple form of algorithms was selected. For example, the quick sort procedure starts implementing 
by choosing a pivot object as a key role in it (Hoare, 1962). And merge sort applies the divide and conquer approach for sorting.  
Table 2 shows the comparative analysis of standard sorting algorithms on an average execution time. Each technique was 
experimented with 1000 random input data objects and obtained the approximated average execution times from the executions of 
them. 
 

Table 2 Comparison of average execution times of standard sorting techniques 
Sorting 
Algorithm 

5 10 25 50 75 100 250 500 1000 

Bubble Sort 1.10 4.06 26.3 102.2 219.1 410.8 2558.8 10437.5 42154.7 
Insertion 
Sort 

1.00 3.10 14.4 58.6 130.6 202.1 1382..5 5576.9 20282.4 

Selection 
Sort 

1.32 2.77 25.5 99.5 204.8 376.4 2410.4 9210.6 32337.4 

Merge Sort 1.52 5.08 10.9 41.9 68.8 72.8 197.6 587.1 1222.7 
Quick Sort 1.02 2.61 8.8 18.9 25.4 45.7 145.7 361.3 710.9 

 
Here the execution time (T )of each technique was calculated by the formula given below, 

 

T =  f ,  ∗ t                                               (1) 

 
 The above procedures were run intel(R) Core(TM) 2 Duo, 2.10 GHz CPU, 2GB RAM, 320GB hard disk drive, CentOS 6 
operating system. During computations, the information about execution frequency generated was stored. Here N represents the 
number of basic units, f , is the frequency of units j in the i  execution, and t  is the execution time of unit j on the Intel(R) Core(TM) 
2 Duo processor.T as the mean value represents an approximation of the average execution time. 
 
Proposed Algorithm  

The Super sort technique sorts the objects either in ascending order or descending order. It follows four tasks namely forward 
selection, backward selection subroutine calls merge to combine two sub-lists, and partition to split a list. This technique employs a 
recursive procedure that returns if boundary conditions are satisfied. These tasks are explained below, 
 
Forward Selection 

This procedure creates an empty linked list (Forward_Sorted List) and assigns an input array of objects nodes as unsorted 
lists. It picks the first node object as Present_Greater from the unsorted list nodes and it is inserted into the empty list as the initial 
node. Now Present_Greater object is compared to all the objects of the unsorted list during its pass. If any object is greater than the 
Present_Greater, then the corresponding object is deleted from the unsorted list of nodes. The removed object is inserted at the 
appropriate location in the Forward_Sorted List and the newly inserted object has now become Present_Greater. Again, new 
Present_Greater object is compared to all the objects of the unsorted list and simultaneously two lists are updated. This step is 
continued until all greater objects are inserted into the Forward_Sorted List. This List ensures all the objects are in ascending order. 
And also unsorted lists have smaller objects than the Forward_Sorted List objects. 

 
Backward Selection 

This procedure creates an empty linked list (Backward_Sorted List) and assigns an input array of objects nodes as an 
unsorted list. It picks the last node object as Present_Greater from the unsorted list nodes and it is inserted into the empty list as the 
initial node. Now Present_Greater object is compared to all the objects of the unsorted list during its pass. If any object is greater than 
the Present_Greater, then the corresponding object is deleted from the unsorted list of nodes. The removed object is inserted at the 
appropriate location in the Backward_Sorted List and the newly inserted object has now become Present_Greater. Again, new 
Present_Greater object is compared to all the objects in a backward direction of the unsorted list and simultaneously two lists are 
updated. This step is continued until all greater objects are inserted into the Backward_Sorted List. This List ensures all the objects are 
in ascending order. And also unsorted lists have smaller objects than the Backward Sorted List objects. 
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Merging 
Merging procedure is used to combine the above two sub-lists namely Forward_Sorted List and Backward_Sorted List. The 

resultant sub-list is called Interndeiate_Sublist_1. Now the algorithm has two sub-lists; a. Unsorted list, and b. Intermediate_Sublist_1. 
Using the recursive procedure, the unsorted list again undergoes forward and backward selection passes, and generates another 
Intermediate_Sublist_2. 
 
Partition 

The partition procedure splits the unsorted list into two equal sub-lists. Then each unsorted sub-list executes both forward 
selection and backward selection passes and returns resultant sub-lists to merge. 
 
Boundary Limitations 

Here it is proposed to set a boundary limit, when both forward and backward selection process the unsorted list of nodes, the 
size of the list should be at least one. The reason is both selection processes may cause the list to become empty. Hence it is being set 
the condition to be checked as greater than one. Otherwise, backward selection becomes inadequate. 
 
Working Flow of the Proposed Algorithm  

Section 3 briefly explains the Super sort algorithm. Here working flow of the algorithm is pictorially explained. The flow 
chart of the proposed algorithm is given in Figure. 1.  

 
Experimental Analysis of the Algorithm 

In this section, the set of 1000 objects are experimentally tested in average execution times using Eq. (1) for the average case, 
best case, and worst-case scenarios. These cases are evaluated by both analytical and experimental. 

 
Average Case 

For all the analyses, instructions of the algorithm are tested with the same execution time in the calculations. These analyses 
completely characterize the performance of the algorithm and also the execution of the algorithm which yields the same execution 
time. In this experiment, the average execution times of these algorithms are approximated by the value of the mean execution times 
of the algorithms. For average-case analysis, the time complexity is  푶 = 풏 풍풐품풏. 
 
Best Case 

If the objects are ordered already, then the selection of objects can be done sequentially in the first iteration.  We prepared a 
static test for the distribution estimation in respect of deriving the length of execution times if the miss rate of the algorithm would be 
acceptable. For best case analysis, the time complexity is 푶 = 풏 . When the input set contains small amounts of an object, the bestcase 
time is very close to the worst-case time. And for medium to larger, very close to average execution time.   
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Figure 1 The flowchart of the Supersort sorting algorithm 

 
Worst Case 

Both the analytical and practical assessment is necessary for the experimental evaluations since the execution of the proposed 
algorithm with random input cannot be generated to this case; it is not guaranteed that all the execution times would yield this case is 
infeasible; and also, the input objects make the algorithm to run on this case is non-trivial. This algorithm takes 풏ퟐ steps for the 
sequence of objects which are badly duplicated many times, reordered alternatively, and hence the time complexity is 푶 =  풏ퟐinworst 
case analysis. 

Table 3 Comparison of execution times of super sort technique on different case analyses 
Analysis / Data Size 100 250 500 1000 
Best Case 0.0401 0.043 0.035 0.12 
Average Case 0.25 0.95 2.23 4.67 
Worst Case 0.45 1.989 14.34 37.54 
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Table 3 shows the time required for the Supersort algorithm which is implemented using C language observed in the different case 
analyses. The time is measured in milliseconds. The value of n varies in the range between 100 to 1000 random input objects.  

 

Figure 2 Comparison of standard sorting techniques in the average case 
 
Experimental Evaluation 
 This algorithm was executed on Intel(R) Core(TM) 2 Duo, 2.10 GHz CPU, 2GB RAM, 320GB hard disk drive, CentOS 6 
operating system. Figure 2 illustrates the comparison of the average execution time of bubble sort, insertion sort, selection sort, and 
merge sort. As the number of elements that are to be ordered increased, the average execution times of the algorithms i.e., Bubble sort, 
insertion sort, and selection sort were increased quadratically. Among the three sorting procedures, insertion sort performs better than 
the other two sorting algorithms. Remaining the other three algorithms, quick sort performs best and shows better average 
performance, followed by merge sort.  
 
Table 3is graphically represented in Figure 3.Comparing all the other sorting algorithms from Tables 2 and 3, the Supersort algorithm 
performs best in all the analyses. It can be seen in Figure 3 which specifies that the Supersort algorithm sort the objects faster than 
other sorting algorithms. This sorting program implemented using python can be found at https://github.com/yashgugale/Super-Sort-
Sorting-Algorithm/blob/master/super_sort.py 

 
Figure 3 Performance comparison of Super sort algorithm in best, average, and worst-case analyses 

 
Conclusion 

The sorting algorithm implemented by using python scripting language, there are some shortcomings; when executing python 
program each time, there are subroutine recursive calls to create sub-list by merging new left and right sub-lists. Lists are mutable, 
hence difficult to rearranging the objects of lists. This paper presents the program in C in which pointers are used in creating the array 
of elements dynamically. This helps to save the memory space needed to store the program. The lists of objects either grow or shrink 
as the number of objects specified by the user. And also improves the average execution time of the program. 
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This algorithm is executed with a minimal number of objects; the number of intermediate steps may cause the execution time 
to increase. 
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