
          INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM) 

                 VOLUME: 10 ISSUE: 09 | SEP - 2026                               SJIF RATING: 8.659                                         ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                           |        Page 1 

Efficiency Evaluation of Searching Techniques for Data Retrieval 
 

Dr. Mohit Kumar Sharma 

Associate Professor & Head  

Post Graduate Department of Computer Science  

J.C. D.A.V. College, Dasuya, Punjab, India 

 

Abstract: - Data structure is fundamental to computer science 

because the way data is organized can greatly affect the 

performance of a program. Searching is one of the important 

operations in data structures. It involves finding a specific 

element within a collection of data. As datasets continue to grow 

in size, selecting an efficient searching technique as Linear 

Search and Binary Search becomes increasingly important for 

reducing execution time and improving overall system efficiency. 

Linear Search examines elements sequentially until the desired 

element is found or the entire dataset has been examined. Binary 

Search repeatedly divides a sorted dataset into two halves, 

significantly reducing the number of comparisons required. It 

also provides a framework for evaluating their performance 

using execution time, number of comparisons, and memory 

usage. Linear Search is simple and suitable for small or unsorted 

datasets, whereas Binary Search provides considerably better 

search performance for large, sorted datasets. This paper 

presents an efficiency evaluation of searching techniques with 

particular emphasis on Linear Search and Binary Search for 

data retrieval. 
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I. INTRODUCTION 

Data is one of the most important resources in modern 

computing such as databases, websites, banking, educational 

systems, social media platforms, and scientific applications 

handle large sizes of data daily. As the amount of data rises, 

efficiently storing, accessing, and retrieving information 

becomes an important task. Data structure is a way of 

organizing, storing, and managing data in a computer so that 

it can be accessed and modified proficiently. Data structures 

are fundamental to computer science because the way data is 

organized can greatly affect the performance of a program 

[1].  

Data structures are commonly divided into two types as 

Linear Data Structures as elements are arranged 

sequentially. Array stores elements in contiguous locations 

and allows fast access by index. Linked List contains nodes 

connected through links or pointers. Stack follows LIFO 

(Last In, First Out), like a stack of plates. Queue follows 

FIFO (First In, First Out), like people waiting in a line. Non-

linear Data Structures as elements are organized 

hierarchically or as interconnected relationships. Tree 

organizes data in a parent-child hierarchy. Graph represents 

objects as vertices/nodes connected by edges. Data 

structures provide systematic ways to organize data so 

algorithms can process it efficiently.  

Searching is one of the important operations in linear as well 

as nonlinear data structures. Searching is the process of 

locating a particular element from a collection of data [2]. 

The efficiency of a searching operation depends largely on 

the algorithm used. An incompetent algorithm may require a 

large number of evaluations and consequently take more 

time when dealing with huge datasets. Therefore, selecting 

an appropriate searching technique is important. 

Two searching techniques are used in different data 

structures as Linear Search and Binary Search. Linear 

Search examines each element sequentially, whereas Binary 

Search uses the sorted nature of the data to eliminate 

approximately half of the remaining search space at every 

step [3]. 

Searching algorithms have been an important area of study 

in computer science because efficient data retrieval is 

required in almost every computing application [4]. Linear 

Search is one of the simplest searching methods. It does not 

require the data to be sorted and can therefore be applied 

directly to an unsorted collection. However, its sequential 

nature means that the number of comparisons can increase 

significantly as the dataset becomes larger. 

Binary Search provides a more efficient approach when the 

data is sorted. Instead of examining every element, it 

compares the target with the middle element and eliminates 

one-half of the search space after each comparison. 

Therefore, its worst-case time complexity is logarithmic 

rather than linear search. The parameters for efficiency 

evaluation for searching algorithms as: - 

Time complexity represents the amount of time required by 

an algorithm as the input size increases. It is generally 

expressed using Big-O notation. 

• Best Case: Minimum time required.  

• Average Case: Expected time for a typical input.  

• Worst Case: Maximum time required.  

Space complexity represents the amount of additional 

memory required by an algorithm during execution. The 

theoretical complexity of these algorithms provides an 

important basis for performance evaluation. Linear Search 

has a worst-case complexity of O(n), while Binary Search 

has a worst-case complexity of O(log n). However, 

theoretical complexity is not the only factor affecting 

practical performance and factors such as dataset size, 

organization, hardware configurations, programming 

language, memory access, and sorting is required can 

influence actual execution time. 
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II. REVIEW OF SEARCHING ALGORITHMS 

1) Linear Search: Linear Search is a simple searching 

technique in which each element of a list or array is 

checked one by one from the beginning until the required 

element is found or the entire list has been checked [5]. It 

is also called sequential search. Algorithm for this 

searching as: -  

Algorithm Linear Search (A, n, KEY) 

Step 1: Start from the first element. 

Step 2: Compare the current element with the search key. 

Step 3: If they are equal, return the position of the 

element. Print "Element found at position" 

Step 4: If they are not equal, move to the next element. 

Step 5: Repeat until the element is found or the end of 

the array is reached. 

Step 6: If the end is reached without finding the key, 

Print "Element not found." 

 

Time and Space Complexity for this searching as: - 

Table 1: Time Complexity - Linear Search 

Case Complexity Explanation 

Best Case O(1) Element is found 

at the first 

position 

Average Case O(n) Element is 

somewhere in the 

middle 

Worst Case O(n) Element is at the 

end or not present 

 

Space Complexity is O(1) because no significant extra 

memory is required. 

Benefits 

1. It is very simple and easy to implement. 

2. It works on sorted as well as unsorted data. 

3. It does not require any special arrangement of data. 

4. It requires less extra memory. 

Limitations 

1. Its efficiency is slow for large datasize. 

2. In the worst case, every element must be checked till 

last. 

 

2) Binary Search: Binary Search is an efficient searching 

technique used to find a particular element in a sorted 

array or list [6]. In linear search, which checks elements 

one by one, binary search divides the search range into 

two halves at each step. The data must be sorted before 

applying binary search. Algorithm for this searching      

as: - 

Algorithm Binary Search (A, n, KEY) 

Step 1: Start: Set LOW = 0 and HIGH = n - 1 

Step 2: Repeat while LOW <= HIGH 

        MID = (LOW + HIGH) / 2 

        If A[MID] == KEY 

            Print "Element found at position MID" 

            Stop 

        else if KEY < A[MID] 

            Set HIGH = MID - 1 

        else 

            Set LOW = MID + 1 

Step 3: Print "Element not found" 

 

Time and Space Complexity for this searching as: - 

Table 2: Time Complexity – Binary Search 

Case Complexity Explanation 

Best Case O(1) Element is found 

at the first 

position 

Average Case O(log n)/2 Element is 

somewhere in the 

middle 

Worst Case O(log n) Element is at the 

end or not present 

 

Space Complexity is O (1) for the iterative method. 

Benefits 

1. Much faster than linear search for large sorted 

datasets. 

2. Reduces the search area by half at every step. 

3. Efficient with large amounts of data. 

Limitations 

1. It requires the data to be sorted firstly. 

 

Binary Search repeatedly divides a sorted collection into 

two halves to quickly locate the required element. 

III. METHODOLOGY   

The aim of the experimental methodology is to compare the 

performance of Linear Search and Binary Search under 

different dataset sizes. 

a) Data size 

The experiment can use datasets of different sizes as taken: 

➢ 500 elements 

➢ 5,000 elements 

➢ 50,000 elements 

➢ 5,00,000 elements 

➢ 50,00,000 elements 

For Linear Search, both sorted and unsorted datasets can be 

used. For Binary Search, the dataset must be sorted before 

searching. 

 

b) Searching 

The search key can be selected from different positions in 

the dataset to evaluate different cases: 

➢ Beginning of the dataset — best case  

➢ Middle of the dataset — average case 

➢ End of the dataset — worst case 

Element not present — worst-case unsuccessful search 
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c) Efficiency  

➢ Time: measures how much time an algorithm requires 

to search an element. 

➢ Comparisons: counts how many comparisons are 

performed before the search succeeds or fails. 

➢ Memory: measures the additional memory required by 

the searching algorithm. 

➢ Measure: examines how the algorithm performs as the 

dataset size increases. 

➢ Efficiency: theoretical analysis specifies a significant 

difference between the two techniques. 

Linear Search, the number of comparisons can grow 

proportionally with the number of elements. If there are n 

elements, the worst case may require approximately n 

comparisons. 

Binary Search, the search space is reduced by half after each 

comparison. Therefore, the number of steps grows much 

more slowly as the dataset becomes larger. 

In data size, with approximately 50,00,000 elements, Linear 

Search may need up to about 50,00,000 comparisons in the 

worst case, whereas Binary Search needs only around 22 

comparisons in the worst case because: log₂(50,00,000) ≈ 22 

This explains as Binary Search can be strongly more 

efficient for large sorted data size. 

IV. RESULTS  

Linear Search is simple and useful for small or unsorted 

data, while Binary Search is much more efficient for large 

sorted data. Binary Search: checks the middle and eliminates 

half of the elements at each step. 

 

Table 3: Comparison: Linear Search vs Binary Search 

Case Linear Search Binary Search 

Best Case O(1) O(1) 

Average Case O(n) O(log n)/2 

Worst Case O(n) O(log n) 

 

Experimental result can be represented as follows: 

Table 4: Efficiency: Linear Search vs Binary Search 

Data Size Linear Search Binary Search 

500 elements Fast Fast 

5,000 elements Average Fast 

50,000 elements Slow  Very Fast 

5,00,000 

elements 

Very Slow Very Fast 

 

50,00,000 

elements 

Very Slow Very Fast 

 

 

The exact implementation times depend on the computer 

system, programming language, implementation, and 

experimental conditions.  

The results are expected to validate that Binary Search 

becomes increasingly advantageous as the dataset grows. 

Linear Search has the advantage of simplicity and flexibility 

because it can operate on unsorted data. If the required 

element happens to be near the beginning of the dataset, 

Linear Search can also perform very well. Binary Search, 

however, is more suitable for large dataset. The data is 

already sorted. Many search operations are performed. Fast 

retrieval is important. 

An important consideration is sorting cost. If data is initially 

unsorted, it cannot simply be given to Binary Search. It must 

first be sorted. Therefore, when only one search operation is 

required, the cost of sorting may make Linear Search more, 

when many searches are performed on the same dataset, 

sorting once and then using Binary Search can be much 

more beneficial. 

V. CONCLUSION 

Searching is an important operation in data structures for 

efficient data retrieval. The choice of searching algorithm 

has a direct impact on the performance of a computer 

program, particularly when working with large datasets. 

Linear Search is simple, flexible, and suitable for small or 

unsorted datasets. However, its O(n) worst-case complexity 

makes it less efficient as the dataset becomes very large. 

Binary Search provides much faster searching with a O(log 

n) worst-case complexity, but it requires the data to be 

sorted. For large datasets that are already sorted or require 

frequent searches, Binary Search is generally the more 

efficient choice. Therefore, there is no single searching 

algorithm that is ideal for every situation. The appropriate 

technique depends on factors as data size, organization, 

hardware configurations, programming language, memory 

access, and sorting is required can influence actual execution 

time. 
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