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Abstract

The number of words or terms that appear and are used in human life makes it difficult for a person to master all of these words. To
overcome this, these words or/terms are compiled in a dictionary, one of which is a dictionary of medical terms. This research aims to
create software that can perform its function as a medical terminology dictionary program and implement the Hash method into
software that can be used for data search. This research applies the hash method to find the hash value using a rolling hash. The hash
method uses input text to be transformed into numbers, thus speeding up the computational process. The application of the hash
method in the addressing/storage process in the Database is very efficient in terms of time and place. The output appears in the form
of word meaning and hash value. The hash value is raised to know the value of the searched term using the rolling hash formula.
With this research, it is hoped that searching for the meaning of medical terms in a computerized manner can be consistent with
manual searches.
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1. Introduction

Developing science and technology can create new terms that enrich the language used [1]. This can be seen from the many words or
terms that appear and are used in human life. Because the number of these words is quite large and will continue to grow, a person
will find it challenging to master all of them [2]. These words or/terms are arranged in a dictionary to overcome this. Many types of
dictionaries have been created, such as general words, dictionaries that contain words or terms used explicitly for specific fields, and
so on that have not been computerized, one of which is a dictionary of medical terms [3] [4].

A dictionary of medical terms that has existed for a long time is very thick, which makes it difficult for readers, especially students in
the health field, to find the desired terms quickly; besides that, the dictionary is also very difficult to carry. For this reason, the author
got the idea to create a computerized dictionary application.

The dictionary application the author will create uses the technique of organizing tables with "Hash" organization [5]. With this
technique, the data search does not depend on the size or amount of data (N) in the table because the search is done using the
key/address obtained from the conversion of the data using the Rolling Hash [6] [7]. Rolling Hash is expected to make searching for
the word's meaning from a medical term easier quickly and in a relatively constant/fixed time [8]. Application of the method Hash:
The author chooses it to search faster by matching the hash value obtained from the formula Rolling hash.
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2. Literature Review

Data search collects data from computers, books, telephones, dictionaries, etc. And then retrieve the necessary data as quickly as possible.
Search is a process that is often used in data management. The search process is to find a specific value (data) in a set of data of the same
type (either basic type or formation type) [9]. The algorithm can return a record value or a pointer to the Record. Record itself is a type of
data that consists of a set of variables called fields. Sequential search is visiting a tree through each node being visited only once, called a
tree transverse / tree visit [10].

Hashing is the arithmetic transformation of a String character to a value that represents the original string [11]. According to the language,
Hash means to decapitate and then merge. Hashing is a method for storing data in an array (Array) so that data storage, search, addition,
and deletion can be done quickly. The basic idea is to calculate the position of records searched for in the array, not compare the records
with the array's contents. A function that returns a value or key is called a function Hash, and the variety used is called a table Hash. In
theory, the time complexity (T(n)) of the Hash the ideal is O (1). To achieve that, every Record requires a unique key [12].

American Standard Code for Information Interchange or ASCIlI (American Standard Code for Information Interchange) [13] is an
international standard in the code letters and symbols like Hex and Unicode. Still, ASCII is more universal, e.g., 124 is for the character
"|." Computers and other communication tools always use it to show text [14]. The ASCII code has a number composition binary as
many as 7 bits. However, ASCI|I is stored as an 8-bit cipher by adding one digit 0 as the highest significant bit. These additional bits are
often used for priority testing. The control characters in ASCII are divided into five groups according to their use: logical communication,
Device control, Information separator, Code extension, and physical communication. This ASCII code is widely found on computer
keyboards or digital instruments [15].

A database is a collection of information stored in a computer systematically so that it can be checked using a computer program to
obtain information from the Database [16]. Database It is used to store information or data that is well integrated inside the computer. To
manage Database software called DBMS (Database Management System). DBMS is a software system that allows users to create,
maintain, control, and access Databases practically and efficiently. With a DBMS, users will more easily control and manipulate existing
data [17]. Meanwhile, RDBMS or relationship Database Management System is a type of DBMS that supports relationships between
tables [18]. Besides RDBMS, there are other types of DBMS, such as Hierarchy DBMS, Object Oriented DBMS, etc.

MySQL is the most popular open-source database software globally, and it is used by over 100 million users worldwide. With its
reliability, speed, and ease of use, MySQL has become the top choice for many software and application developers on both web and
desktop platforms. MySQL users are not limited to individual users and small companies; companies such as Yahoo!, Alcatel-Lucent,
Google, Nokia, Youtube, WordPress, and Facebook are also MySQL users. David Axmark, Allan Larsson, and Michael "Monty"
Widenius created and developed MySQL in Sweden.

Unlike PHP or Apache, which are software developed by the general community, and the copyright to the source code is owned by their
respective authors, MySQL is owned and sponsored by a Swedish commercial company, MySQL AB. MySQL AB holds full copyright
on almost all of its source code. The two Swedes and one Finn who founded MySQL AB were David Axmark, Allan Larsson, and
Michael "Monty" Widenius [19].

A data flow diagram is a diagram that shows the processes by which data runs in a system. Those pioneered the development of Data
Flow Diagrams (DFD) are Tom DeMarco, Edward Yourdon, Chris Gane, and Trish Sarson. This technique only requires 4 (four)
symbols [20].

ERD is a conceptual model that describes the relationship between storage (in DFD). ERDs are used to model data structures and
relationships between data. With ERD, models can be tested, ignoring the process performed. ERD was first described by Peter Chen as
part of the CASE software [21].

3. Methods

Research on the application of the Hash method in the application of medical terminology dictionaries. This research took place from
February 2014 to March 2014 to complete the study by collecting some data related to the research.

The data was obtained from a dictionary of medical terms. The author's dictionary came from a medical education institution; the data
obtained from this dictionary will be written as input to the application created and stored in the Database.

The author analyzes the problems found in a medical education institution to understand the situation before taking action or deciding to
solve the problem.

At this stage, the author designs an application/program. Here, the author created a program to complete the application of the Hash
method in medical terminology dictionaries. The first step in designing this program is to design the system work process using DFD,
which describes in detail the processes the program will carry out when making a decision. In the coding process, the Pascal Delphi
programming language was used with the XAMPP application program, and the Database used was MySQL.

The data needed to process the dictionary of medical terms:

1. Medical terms

2. The word meaning of the term medicine

The system processes data after receiving input data from users. The data is processed to obtain a hash value per input using a rolling
hash. The data output carried out by this system displays the word meaning of the medical term searched by the user. Meanwhile, the
admin processes the data processing.
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/ Medical Terms /

Rolling Hash Process
/ Word Meaning /

Fig 1. Flow Diagram of Calculation Function

(a) (b)
Fig 2. (a) Flow Diagram of Vocabulary Management (b) Flow Chart of Word Search

4, Result and Discussions

In designing a computer-based system, problem analysis plays a vital role in determining the details of the application to be developed.
Problem analysis is a step in understanding the problem before taking action or final resolution decisions.

Searching for the meaning of medical terms at this time is generally still done manually, using a dictionary or searching through a search
engine on the internet. The current system is still felt to be ineffective and efficient. Students are still bothered to bring a thick dictionary,
and even finding the meaning of the desired term is quite complex and lengthy.

With the support of this system, users, especially medical students, can search for the meaning of medical terms effectively and
efficiently because the system has been computerized using the hash method in its application.

4.1. System Planning

1. Context Diagram
Context diagrams are part of the Data Flow Diagram (DFD) that maps the environment model, which is presented with a single
circle representing the entire system at the highest level in the data flow diagram. It contains only one process and shows the system
as a whole. The explanation of the mechanism is as follows:
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a. The admin logs in to be able to enter the system and process data in the form of word input and the meaning of medical terms.
The system then processes the data that has been input by using a rolling hash to address the hash value and store it in the
Database.
b. Users log in to be able to enter the system and search for the meaning of medical terms. Users will get information from the
results they input into the system so that the output given to the user is the word meaning of the term being sought.
2. DFD Level0
DFD level 0 is an extension of the context diagram; at this level, every activity that can be carried out by each entity in the system is
explained in more detail. The following is an explanation of each activity that occurs at level 0:
a. Process 1.0 is the process of logging in admin and user data
At this stage, the admin or user logs in to be able to enter the system to be used.
b. Process 2.0 is the process of processing user data.
At this stage, the admin inputs or edits user data, including user 1D, password, and user level, which will be stored in the user
table in the Database.
c. Process 3.0 is a vocabulary processing process.
In this process, the admin inputs the words and their meanings, which will then be processed using a rolling hash to get the
hash value and stored in the database data table.
d. The 4.0 process is searching for the meaning of medical terms.
At this stage, the user inputs in the form of words that they want to find their meaning. Furthermore, it is processed by rolling
Hash to match the address of the hash value and will produce an output in the form of the meaning of the term desired by the
user.
3. DFD Level 1 Login Validation Process
a. Process 1.1 is the process of entering the username and password
The admin and user input the user ID and password at this stage.
b. Process 1.2 Verification process.
This is the stage of checking the username and password input by the admin and user using the user table.
c. Process 1.3 The process of displaying the main menu according to the access rights
If the user ID and password entered by the admin and user are correct, the main menu will appear according to their access
rights. If the username and password are incorrect, go back to process 1.1.
4. DFD Level 1 Process of Processing User Data
a. Process 2.1 is the process of adding user data
At this stage, the admin adds user data and saves the data into the table.
b. Process 2.2 is the process of editing participant data
The admin edits the user data at this stage and saves it to the user table.
c. Process 2.3 is the process of deleting participant data.
At this stage, the admin deletes the user data and saves it in the user table.
5. DFD Level 1 Vocabulary Management Process
a. Process 3.1 is the process of adding vocabulary
The admin adds vocabulary and saves it in the data table at this stage.
b.  Process 3.2 is the process of editing vocabulary.
The admin edits the vocabulary at this stage and saves it in a data table.
c. Process 3.3 is the process of deleting vocabulary.
At this stage, the admin processes deleting vocabulary and storing it in a data table.
6. DFD Level 1 Word Meaning Search Process
1. Process 4.1 is the process of changing in the form of a hash
At this stage, the user inputs the term they want to search for its meaning, and the system converts the word into a hash value,
which will then be processed again for matching.
2. Process 4.2 is the process of matching hash values
At this stage, the system matches the newly entered hash value with the hash value contained in the Database, resulting in an
output of the meaning of the term sought.

4.2. Table Design

In the system that will be created, two tables will be used in the Database to apply to the dictionary of medical terms. First, the user uses
the table to enter the system, which contains the user ID, password, and level. The function of this table itself is to store user login data.

Table 1. User Table
Name Type Size Information

vid VarChar 20  Userid to login

Upass VarChar 15  User password to login

Ulevel VarChar 20  User level in applying the system

Second, the data table accommodates vocabulary data on medical terms. This table contains the fields d_id, d_hash, d_kata, and d_
meaning.
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Table 2. Data Table

Name Type Size Information
d_id VarChar 20 Dataid
d_hash VarChar 10  The hash value obtained from the process
d_word VarChar 30  Medical terms

d_meaning VarChar 30 Meaning of the word medical term

4.3. System Stages

a. Lowercase
At this stage, the system will perform lowercase, that is, to change all letters to lowercase. See the following example:

Catching cold —»  catching cold

b. Separating Words into Characters
At this stage, separate the words into per characters to find out the ASCII value of each character, which will determine the hash

value in the rolling hash calculation. See the following example in Table 3.

Table 3. ASCII Values Per Character

Ci C, Cs Cy Cs Ce Cy Cs Co Cwo Cu Cr Cus

c=99 a=97 t=116 c¢=99 h=104 i=105 n=110 ¢g=103 space=32 c¢=99 o0=111 =108 d=100

After getting the ASCII value per character, the hash value will be calculated using a rolling hash. The ASCII value is obtained from the
ASCII table in the appendix, a stipulation.

c. Hash Value Calculation
After the ASCII value per character (c) is obtained from the previous process, the next stage calculates the hash value. Previously, we

had to first specify the base value (b) and the character length value (k).
b =3, k=13
Herw = Ci* b&D 4, s b®D 4y Cig * h&ki)
(99%) +(97%) + (116%) + (99*) + (104 *) +3(1371)3(13-2)3(13-3)3(13-4)3(13-5)
(105%) + (110%) + (103%) + (32%) + (99+*) +3(1376)3(13-7)3(13-8)3(13-9)3(13-10)
(111%) +(108*) + (100%) 3(13-11)3(13-12)3(13-13)
= 52612659 + 17183259 + 6849684 + 1948617 + 682344 + 229635 +

80190 + 25029 + 2592 + 2673 + 999 + 324 + 100
= 79618105

Information:

¢ = character

b = base, a prime number that is taken arbitrarily

k = length of character
From the calculation above, the value of Hash from String “catching cold" is 79618105. Value Hash obtained is the benchmark for

matching the similarity with value Hash, which is in the Database using SQL syntax to make the search process faster and more
precise.

4.4. User Interface
The final stage is the implementation of the system. The implementation of the system's interface is a test benchmark from the program's

results made for the system's development. The implementation of the interface can be seen in Figure 3.

jome screen | Searchtool | | Login

APPLICATION OF HASHING METHOD IN MEDICAL
TERM DICTIONARY APPLICATION

LOGIN

Username:

admin

Password

Fig 3. User Interface Display



International Journal of Engineering, Science and Information Technology, 4 (4), 2024, pp. 250-256 255

5. Conclusion

From the results of the application of the hash method in the application of the dictionary of medical terms where the hash value is
obtained from the hash rolling process, the author can conclude:

1. The application of the hash method in the medical term dictionary application carried out in this study can run well according to
manual search.

2. Measuring the degree of similarity between the hash value of the input term and the hash value of the term contained in the
Database produces a valid finding. The suitability of the level of similarity is assessed if one document to be compared is also in the
set of documents that are compared. Otherwise, the term is not found.

3. The data sample used amounted to 1500 medical terms, which could be searched with 100% accuracy, and the number of input
characters hardly affected the search time.

4. With this system, the search for medical terms in health students, in particular, becomes more efficient.
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