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ABSTRACT: This paper presents an approach of Document Object Model database 

record management component user interface (UI) creation. Mainstream of UI development 

approaches concentrates in few directions, omitting holistic view on the fundamental 

database operations. The proposed solution uses method lay on of standard clauses adopted 

by the ECMA Script edition sixth and above. The program logic for the UI component was 

built with the intention - The existing functionality of such UI component to be extended and 

complemented. 
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1. Introduction

According to neuroscientists data visualization is a vital tool of every 

discipline, revealing relationships in datasets and communicating information. 

Such claims involved visualization techniques [1][2]. Moreover, there is an 
important theoretical basis for optimizing the human visual information 
process laid on the theory of cognitive fit [3].  

As the data visualization is in direct correlation with the user 
experience it could be stated that user interface could impact cognitive 
impressions and responses to the system [4]. Such systems should possess 
human-computer interaction functionality and has broad disciplinary 
implementations, including educational field in university [5]. 

When access to database data is needed in Web-based Client-Server 

application model, often certain set of these accessed data have to be displayed 

on the client agent's display window or so-called browser window. As stated 

above, the importance of the way of onscreen data presentation is among the key 

factors of the user's effectiveness in processing these data. 
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This paper will present an approach to building a database record 

management UI component via a method laid on the standard clauses of the 

ECMA Script edition. (issue sixth and above). As noted in the ECMAScript 

standard, the ECMAScript language is based mostly on JavaScript (JS) [7]. One 

of the important reasons of that programming language choice is the fact that 

JavaScript is used as a programming language over 62% among common 

developer`s society [8]. Following the previous lines in this study, the main 

intention is to find a program algorithm for extending and complementing the 

functionality of the existing program UI models for record management in the 

Client side of Client-Server model. 

2. Related works

In the field of Web-based programming, UI modeling approaches take a 

crucial place in the development process. Wide adopted practice of building UI 

for database access and data visualization results in certain solutions. But it 

should be noted that these solutions are limited in functionality. Mainstream of 

UI development approaches concentrates in few directions [6],[9],[10],[11] : 

• Recordset.

• Navigation;

• Filtering;

• Paging.

As a part of the mentioned above directions is a particular database query 

resulting in set of data, forming specific information structure. This queried 

information structure is known as recordset. It is first step of user's information 

processing. The next three directions - navigation, paging, and filtering 

comprise just part of the database UI domain of operations. This leads to 

incompleteness of such program models of the UI data visualization and its 

processing by the user respectively.  

As long as these program models satisfies certain logic, there are glimpse 

of gap in it. There are precisely defined operations, related to database. These 

are Create, Read, Update, and Delete (CRUD) operations [12][13][14]. This 

appears to be fundamental for whole database processing. The main gap of the 

existing record management UI solutions is the lack of the holistic approach that 

could comprises all these operations in one single UI component. In this logic an 

approach of record management UI component (RMUI) creation will be 

exposed in the next chapter. 

3. An approach of record management component UI creation.

As good practice suggests - in the beginning of the development process of 

the program components, a set of requirements should be defined. In regard of 

the journal volume requirements, in the Table 1. only a main set of requirements 

is presented. 
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Table 1. Main requirements for record management UI component. 

Used language JavaScript, HTML, CSS, SQL, PHP 

Application model Client-Server with test database 

Usage of JS library Custom developed 

Environment Local server deployed* 

Covering database operations Create, Read, Update, Delete 

Testing platforms Chrome ver. 130, Firefox ver. 132, Opera ver. 114 

Operating environment Microsoft® Windows 7, 8, 8.1,10 and 11 

UI component Based on external JS module 

Used model Document Object Model 

Used method for server requests HTTP request 

*Note: As local server environment an WAMP Server is used [16].

As the UI conception suggests, just a Client side of Client-Server Web 

application should be regarded. There will be no server code or server logic 

presented here. Following good practice in the program development process, 

the conception of RMUI component should be built. On the figure 1 the 

graphical representation of that conception is shown. 

Fig. 1. A graphical representation of the conception of RMUI component. 

The main goal of this conception is to encompass all database operations in 

Web-oriented applications in one single complex component, built by the 

standard DOM elements. Each of these DOM elements should possess specific 

functionality. All valid states in that RMUI component are presented in Table 2. 

Table 2. Valid states of the record management UI component. 
𝒒𝟎 𝒒𝟏 𝒒𝟐 𝒒𝟑 𝒒𝟒 𝒒𝟓 𝒒𝟔

true false false false false false false 

false true false false false false false 

false false true false false false false 

false false false true false false false 

false false false false true false false 

false false false false false true false 

false false false false false false true 
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Here 𝑞𝑖 = 𝑓(θ, e𝑖) , where 𝑖 ∈ {0. .6}
θ  - valid database read operation; 

𝑒𝑖- onclick event of UI DOM element 𝑖.

In fig.2, a particular transition diagram, a specific part of the whole model, 

of the modeled UI component is presented. 

Fig. 2. Particular transition diagram of the modelled UI component. 

Next follows coding cycle planning phase. On the fig. 3. a development 

process is presented. 
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Fig. 3. A development process of record management UI component. 

As a language, JavaScript is laid on the standard clauses of the ECMA 

Script. In the development phase certain JavaScript statement are used to. One 
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of the key statements are declarations of import/export which ensures runtime 

import/ export evaluation process. For example, the following code (1) imports 

method for record management component in the main (main.js) module. 

(1) import { createRecordManagementUI } from "./auxilary.js"; 

The method itself is consisted of program sections defining each of those 

DOM elements (input) with the specific functionality. Below in (2), an excerpt 

of the that method (createRecordManagementUI) is presented. 

(2) export function createRecordManagementUI(containerId){ 

const inputFirst = document.createElement("input"); 

inputFirst.id = navButtonSettingsArr[0][0]; 

inputFirst.type = navButtonSettingsArr[0][1]; 

inputFirst.value = navButtonSettingsArr[0][2]; 

inputFirst.title = navButtonSettingsArr[0][3]; 

inputFirst.style.width=navButtonSettingsArr[0][4]; 

inputFirst.onclick = navButtonSettingsArr[0][5];  

The navButtonSettingsArr variable provides ability to the user to specify a 

set of elements traits before the runtime process. It is an array of array 

customized type, defining specifications as id, type, value, title, width, and 

onclick. The title and width are not mandatory, but the developer should 

consider component layout. The code line (3) gives the developer independence 

of the bound operation e.g. outside of the CRUD domain (but this should be 

used with purpose, justified and tested). 

(3) inputFirst.onclick = navButtonSettingsArr[0][5]; 

The UI component behavior was tested via browsers as requires in Table 1. 

4. Conclusion

The proposed approach forms holistic approach for data record 

visualization, user information acquisition, and its processing as well. The first 

its importance is comprising of the full database domain operations i.e. CRUD. 

As a second importance of proposed approach is independence of the record 

management UI component from the any of used methods by the developer in 

its main module. As a future task an optimization of the program logic of the 

auxiliary module is foresees. 
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