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ABSTRACT 
 

Aims: The purpose of the work is to make comparisons and find the best search algorithm 
between binary search and interpolation search algorithms for searching identity number on 
Indonesian identity cards. 
Study Design:  This study was designed by implementing binary and interpolation algorithms into 
C language, with a dataset of 5000. 
Place and Duration of Study: Department of Informatic Universitas Multimedia Nusantara, 
between November 2022 until March 2023. 
Methodology: Binary algorithms and interpolation search will be tested by searching for identity 
number on identity card data, totaling 5000 data. To measure the level of speed and effectiveness 
of the two algorithms, this will be done by trying to search for data in various amounts, namely 
1000, 2000 and 5000 data, with the data sought between the two algorithms having the same 
value. Testing is carried out by implementing the two algorithms into C language to get the number 
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of loops and execution time, and testing of the algorithms on each sample dataset is carried out 
five times to get the average value of the test results. 
Results: The results of the tests that have been carried out between the binary search and 
interpolation search algorithms from the existing dataset, found that the number of loops in the 
interpolation loop is 36.57% better than the binary search algorithm, while for execution time, binary 
search has a faster execution speed of 12.43% than interpolation search. 
Conclusion: It can be concluded that if the dataset is large enough, such as identity card data on 
Indonesian citizens, and if the computer specifications are adequate, binary search, which has a 
faster execution time, should be used; however, if the computer specifications are inadequate, 
interpolation search, which has a smaller number of loop processes, should be used.  
 

 
Keywords: Binary search; execution time; identity number on identity card; interpolation search; loop 

time; searching algorithm. 

 

1. INTRODUCTION 
 
The development of science and technology 
today greatly affects human life. With the 
development of technology, many computer 
applications can be used to simplify human life. 
These technological developments greatly affect 
the amount of current data usage [1]. One 
example of the use of data that is very necessary 
is data on citizen identification numbers                     
where this data is very important in a 
government. 
 
Indonesia, as the fourth most populous country in 
the world, has a population of more than 273 
million people and has 16,771 islands, 98 cities 
and 38 provinces [2]. Data is too much and very 
complex. As well as further handling is needed in 
managing the large amount of data, especially 
when searching for a parent number or a certain 
word so that processing time does not take a 
long time [3]. 
 

To perform fast, precise and accurate searches 
on large and complex data, it is necessary to 
apply an appropriate search algorithm. A search 
algorithm is an algorithm that accepts a key 
argument and with certain steps will search for 
records with that key [4]. While searching is the 
process of finding certain values in a set of data 
of the same type [5,6]. Searching aims to find out 
whether the value sought is in a data set or not. 
There are several algorithms that can be used to 
perform searches [7,8], one example of a search 
algorithm is the binary search algorithm and also 
the interpolation search algorithm. The speed of 
processing time and the complexity of the search 
algorithm were tested in this study to search for 
identification numbers on Indonesian national 
identity cards, with the goal of providing a 
comparison of the processing time and 
complexity between the two algorithms [9]. 

The choice of binary search and interpolation 
search algorithms in this study and the problem 
of searching for identification numbers on identity 
cards in Indonesia, is because the two algorithms 
start searching starting from the midpoint and the 
search does not start from the frontmost index or 
randomly [10,11]. This is because on the 
Indonesian national identity card, which has 
many provinces, the first digit number to the 
middle is the code for the province, district, sub-
district up to the date of birth, therefore the 
search can be focused on the middle index of the 
population number to the last index of the 
population number, so it is expected can perform 
searches more effectively and quickly. The 
purpose of this research is to compare and find 
the best search algorithm between binary search 
and interpolation search algorithms in searching 
for identification number data on identity cards. 
 

2. LITERATURE REVIEW 
 

2.1 Binary Search  
 

Binary search is a search algorithm for sorted 
data. Searching is done by guessing whether the 
data being sought is in the middle of the data, 
then comparing the data being sought with the 
data in the middle. If the data in the middle is the 
same as the data you are looking for, it means 
that the data is found [12]. However, if the data in 
the middle is greater than the data being 
searched for, then it is certain that the data being 
searched for is likely to be on the left of the 
middle data and the data on the right of the 
middle data can be ignored [13,14]. The upper 
bound of the new left data is the index of the 
middle data itself. Conversely, if the data in the 
middle is smaller than the data being searched 
for, it can be ascertained that the data being 
sought is most likely to be to the right of the 
middle data. The lower bound of the data to the 
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right of the middle data is the index of the middle 
data itself plus one, and so on [6]. 
  

2.2 Interpolation Search 
 
Interpolation search is a search method that 
searches for key values in a set of data or arrays 
that have been ordered. Interpolation Search is a 
technique of developing binary search. The 
binary search technique will always check the 
middle value of each array, while the 
interpolation search can go to different locations 
based on the obtained key. If the key value is 
closer to the last array, then the interpolation 
search technique will start searching from the 
last array [15,16]. This method is based on 
searching the phone book where the search is 
based on the key values in the phone book. 
 
Binary search, on the other hand, always 
chooses the middle of the remaining search 
space, discarding one half or the other based on 
a comparison between the key found at the 
estimated position and the key sought; it does 
not require numerical values for the keys, only a 
total order on them. The remaining search space 
is constrained to the region preceding or 
following the estimated position. Because it 
compares elements one by one from the start, 
the linear search only uses equality [17]. 
 
If the elements are uniformly distributed, the 
interpolation search makes approximately 
log(log(n)) comparisons, where n is the number 
of elements to be searched. In the worst-case 
scenario (for example, if the numerical values of 
the keys increase exponentially), it can perform 
up to O(n) comparisons. Interpolation-sequential 
search employs interpolation to locate an item 
that is similar to the one being sought, followed 
by linear search to locate the exact item [18,19]. 
 
For a Sorted and Uniformly Distributed array, 
Interpolation Search outperforms Binary Search. 
Regardless of search-key, Binary Search checks 
the middle element. Interpolation Search, on the 
other hand, may go to different locations based 
on the search-key. If the search-key value is 
close to the last element, Interpolation Search 
will most likely begin searching on the end side. 
Both interpolation and binary search are 
algorithms for finding a specific element in a 
sorted list or array. The average-case time 
complexity of both algorithms is O(log n), which 
means that the time required to perform the 
search grows logarithmically with the size of the 
list [19,20]. 

3. RESEARCH METHODOLOGY 
 
The stages in this research are divided into 
several steps, the first step is problem 
identification, where it has been explained that 
searching for identification numbers on a large 
number of resident cards creates many 
problems, namely the search process is long and 
very complex. After identifying the problem, then 
the next research step is a literature review and 
literature study related to the search algorithm 
that will be used in this study. 
 
The next step is to do a needs analysis to 
compare the two search algorithms and the 
method to be used to find out the results of the 
comparison, the identity card dataset sample that 
will be tested in this study totals 5000 data, 
where the search test will be carried out in three 
phases, the first quests in the amount of 1000, 
then the next phase, amounting to 2000, the last 
phase amounting to 5000. 
 
The method used to search for identification 
number data on identity cards using a binary 
algorithm and interpolation of the dataset that 
has been collected is by implementing the search 
algorithm into a programming language, namely 
the C programming language to obtain a 
comparison of the search time between the two 
algorithms. then the final step is to carry out a 
test analysis of the results of the comparison of 
the binary search and interpolation algorithms 
and then record and calculate as a result of the 
research that has been carried out which is the 
conclusion from the results of this study. The 
application or implementation of the binary 
search algorithm in the C programming language 
used to search for identification numbers on 
identity cards can be seen in Fig. 1. 
 
In addition to the implementation of the binary 
search algorithm in the C programming language 
and the C++ programming language, an 
interpolation search algorithm was also created 
in this study using the same method to search for 
identification numbers on identity cards, the 
application of the interpolation search method 
can be seen in Fig. 2. 
 

4. RESULTS AND DISCUSSION 
 
In algorithm sinterpolation and binary search 
data must be sorted first, with data sorting 
making it easier to search. There are two 
possibilities that will occur when searching for 
data using binary search or interpolation search, 
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this possibility can be described with big O 
notation. Big O notation is a mathematical 
notation that describes the limits of the behavior 
of a function when the argument goes to a 
certain unlimited value or value. the first 
possibility is the best possibility (best case) 
where the value sought is right in the middle of a 
set of data so it doesn't require removing or 
selecting data, in big O notation it can be written 
O(1). 
 
The second possibility is the worst possibility 
(worst case) where the value sought is not found, 
this algorithm will continue to search for that 

value until the final position is reversed from the 
initial position. This condition can be written in 
big O notation, namely O(log n). In the algorithm 
there is also a data type, the data type is an 
attribute of the data where the attribute describes 
how the programmer should use the data. In 
other words, the data type algorithm plays an 
important role in determining an action. 
Interpolation search and binary search are 
search algorithms that string data types, but in 
the use of algorithms interpolation search the use 
of the string data type is small, because the 
interpolation search uses a search with a 
mathematical formula. 

 

 
 

Fig. 1. Binary Search implemantation for search Identity number on Identity Card 
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Fig. 2. Interpolation Search implemantation for search Identity number on Identity Card 
 

Table 1. Binary Search with string data type 
 

No Dataset Binary search execution time (in second) 

Loop  
count 

First try Second try Third try  Forth try Fifth try Average 

1 1000 10 1.672 1.663 1.771 1.665 1.656 1.685 
2 2000 11 1.703 1.672 1.668 1.863 1.610 1.703 
3 5000 12 1.738 1.702 1.703 1.713 1.785 1.728 

 
In the testing phase of the binary search 
algorithm using different data types and the 
same amount of data, and testing is carried out 
by searching for data that is not contained in the 
array list in order to obtain the worst case 
condition of the two binary search algorithms and 
the interpolation. Then the data search was also 
carried out five times to get the average 

execution time of each of these algorithms. The 
dataset to be searched has also been sorted 
according to the data search criteria using binary 
and interpolation. After the two algorithms are 
implemented into the C programming language 
with the search string data type in the form, the 
search time results are obtained which can be 
seen in Table 1. 
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Table 2. Interpolation Search with string data type 
 

No Dataset Interpolation search execution time (in second) 

Loop count First try Second try Third try  Forth try Fifth try Average 

1 1000 4 1.601 1.664 1.694 1.741 1.577 1.655 
2 2000 4 1.726 1.805 1.575 1.643 2.073 1.764 
3 5000 4 1.949 1.736 1.696 2.638 2.329 2.070 

 
Table 3. Comparing result between Binary Search algorithm and Interpolation Search 

 

Data set Binary search Interpolation search Comparing result Percentage gap 

Loop 
count 

Average exe time 
(in Second) 

Loop 
count 

Average exe time 
(in Second) 

Loop count Average exe time 
(in Second) 

Loop count Average Exe 
Time (in 
Second) 

1000 10 1.685 4 1.655 6 0.03 40.00% 3.00% 
2000 11 1.703 4 1.764 7 0.06 36.36% 6.10% 
5000 12 1.728 4 2.070 8 0.34 33.33% 34.20% 
Average 36.57% 12.43% 
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In the testing phase of the interpolation search 
algorithm using the string data type and the 
same amount of data using the C programming 
language and the dataset to be searched for has 
been sorted, and with the conditions the dataset 
and value sought are the same as the dataset 
and value in the binary search algorithm 
experiment, the results from the interpolation 
search can be seen in Table 2. 
 
From the results of tests that have been carried 
out on the binary and interpolation search 
algorithms from five trials by implementing them 
into the C programming language, the results of 
the execution time and loop count for each 
algorithm can be seen in Table 1 and Table 2, 
then from the results of the two tables, a 
comparison can be made, which can be seen in 
Table 3. 
 

5. CONCLUSION 
 
From the test results between the binary search 
and interpolation search algorithms in finding 
identity numbers on identity cards in Indonesian 
format, with test sample data, namely 1000, 2000 
and 5000 data, using the C programming 
language, and with the conditions the dataset 
being tested has been sorted previously and data 
has been taken from one area. So when in this 
study, an experiment was carried out to search 
for values in the dataset, the results obtained 
from the comparison of the number of loops 
carried out between the binary search and 
interpolation search algorithms had a difference 
of 36.57%, with less interpolation search in 
carrying out repetition comparisons in the dataset 
used. But at the execution time between binary 
search and interpolation search, binary search is 
12.43% faster than interpolation search. From 
these results, it can be concluded that if the 
dataset is large enough, such as identity card 
data on Indonesian citizens and if the computer 
specifications are good enough, then binary 
search should be used which has a faster in 
execution time, but if the computer specifications 
are not too good, it’s better using interpolation 
search which has a smaller number of loop 
processes.  
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