
 

 

 Abstract— With the expansion and evolution of digital 

technology, the amount of data that people deal with 

increases drastically. The use of an automated and 

computerized approach to store and organize vast amount 

of information has become a necessity. Relying on 

traditional methods such as paper or simple spreadsheets is 

becoming impractical and obsolete. It is time consuming 

and costly to handle large amounts of information 

manually, especially for businesses. Nowadays, billions of 

dollars of transactions are conducted over the internet. 

What facilitates this process and makes it feasible is the use 

of online systems that store and process data rapidly. These 

data are stored in online repositories or databases and are 

retrieved instantly when needed. This entire process is 

convenient for both the provider and the consumer. The 

purpose of this project is to develop an inventory system 

that is going to be used to store and manage research papers 

and information about their authors. This system is in the 

form of a web application, or a repository, that is accessible 

over the internet through an interactive interface.  
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I. INTRODUCTION 

 he bigger the amount of data we collect and produce, 

the harder and more complex managing and 

organizing them become. The focus of this project is to 

build a database application system that is accessible 

through the web via a friendly graphical user 

interface(GUI) [1].  

The system consists of three major components. First, 

there is a front end with a GUI, which is the main 

navigation panel for the user to access, search and 

manipulate data. Second, the back end, which is the 

container or the database that will hold the information. 

Third, for the front end to reach out and communicate 

with the back end or the database(DB), a Database 

Management System (DBMS) is used to establish a link 

and carry the user’s requests. 

The main users of the system are the public and the 

administrators. The former utilizes the GUI to search the 

database, display and print the results; whereas the 

admins maintain the database and manipulate data in it. 

We had to start from where the previous team had left 

this project, so the choice of PHP as a scripting language 

was evident but also convenient for us since our members 

are familiar with it. PHP stands for Hypertext 

Preprocessor. It is a widely-used open source general-

purpose scripting language that is especially suited for 

web development and can be embedded into HTML [2]. 

Using our knowledge of PHP, HTML5, and CSS helped 

us improve the existing GUI and make it friendlier and 

easier to navigate as shown previously [3].  

On the other end, the database was implemented using 

MySQL, which is an open source Relational Database 

Management System(RDBMS).  It comes with a GUI 

console and provides ways to create  non-redundant, high 

performance data repositories [4].” The RDBMS is the 

link between MySQL and the GUI front end. In addition, 

the RDBMS facilitates the dynamic information storage 

and retrieval keeping in mind that normalization 

eliminates data redundancy to improve consistency and 

maximizes the flexibility of the application [5]. 

The first PHP scripts were written to track visitors to 

webpages and see who is on the webpage. It was then 

transformed into PHP hypertext to develop web 

applications. Since PHP requires MySQL, Text Editors 

and an Apache Server, we are using XAMPP, which is a 

free and open source cross-platform web server solution 

stack package developed by Apache Friends [16]. This 

package consists of an Apache HTTP Server, a MySQL 

database, and interpreters for scripts written in PHP [6]. 

Since there is also a large community for PHP developers, 

a variety of support can be obtained by anyone using the 

PHP language. Furthermore, HTML5 along with CSS are 

used designed the layout of the GUI and embed PHP 

scripts, altogether form the front end.  Despite the 

popularity of PHP, it has some security issues that will be 

addressed when creating and troubleshooting the database 

or coding the web pages.  

To secure our system, the website will have validation 

functionality to protect the database from harmful inputs, 

such as SQL Injections. Additionally, the passwords will 

be encrypted. 

The data in a MySQL database is stored in the form of 

related tables. MySQL is typically used for web 

application development that utilize PHP for scripting [7]. 

Hence PHP and MySQL are often used together [12]. 
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Using MySQL’s RDBMS, an admin can create and 

manipulate the database. Most commercial RDBMSs use 

the Structured Query Language (SQL) as a programming 

language to build databases and define queries to interact 

with them. Therefore, MySQL is the adequate option for 

web applications and database connectivity. 

II. BACKGROUND 

The Environmental Consortium of Colleges & 

Universities (ECCU) does many ecological researches in 

The Mohawk River Watershed region, which consists of 

one quarter of the larger Hudson River Basin in the 

upstate New York. The ECCU needs an online repository 

system to store its research findings and make them 

available for electronical retrieval by other entities such 

as Pace University and other organizations. Currently, the 

ECCU uses unstructured spreadsheets to store 

information, that makes them inefficient and difficult to 

search and manage. Fortunately, this system will be used 

to store and organize all the information about research 

and work done in this area, using a web application that 

would contain a well-defined database. 

The project was started previously by a team of Pace 

University students and detailed their work in a published 

technical paper entitled “A Research Inventory Database 

for the Hudson/Mohawk River Watershed Project” [4].   

The purpose of this system is to centralize all the data 

obtained from the researches and make them accessible 

and easily searchable using precise criteria. To 

accomplish this, a web application is developed. It is built 

using both PHP (a scripting language for web 

development) and MySQL (a Relational Database 

Management System or RDBMS) that resides in an 

Apache Web Server [8]. PHP is used for Server-Side 

Scripting of the web application while MySQL DBMS is 

used to create a database in form of interrelated tables that 

hold different types of data and make them available to 

retrieve, update and delete [9].  

The previous team had achieved the results by 

designing a simple and clear wireframe for the web 

interface, which was later implemented in PHP, HTML 

and CSS [13]. They laid out a schema for the MySQL DB 

with appropriate relations between the different tables 

[10]. The prototype completed contains all these features 

in form of a web application. Our mission in this project 

is to improve and extend the features of the current web 

application, as detailed throughout the rest of this paper.  

III. METHODOLOGY 

The application was improved, debugged and new 

functionalities were implemented as requested by the 

customer.  These results were accomplished by fixing the 

existing issues, cleaning up the GUI and the search fields, 

and working on the back-end code. 

Upon frequent physical meetings, collective effort and 

communication the system was successfully enhanced 

and deployed. To achieve this, various collaborative tools 

such as Email attachment, GitHub and Google Docs were 

used to share resources and work on them concurrently. 

Besides, instant group messaging such as WhatsApp and 

email services were used for communication between the 

members of the team. The rest of this section describes 

the results achieved and illustrates them through 

screenshots taken from the final working system. 

A. Bug Removal 

As a first step in improving the system, the web 

application was ran, the source code was debugged for 

apparent issues and malfunctions. To do so, the PHP 

scripts for each existing page was investigated and fixed 

before writing new ones. Additional pages or blocks of 

code were added to fix and incorporate more features as 

the project evolved.   

B. Database Schema Improvement  

Upon changing the fields of the search criteria in the 

GUI, adjustments to the database schema and tables had 

to be made, as shown below in Figure 1. The Schema 

shows the tables in the database and how they are 

interrelated since we are using MySQL as our RDBMS 

[11]. The relations between the tables have also been 

improved. 

The schema was constantly checked to ensure the 

accuracy of the data types and minimize errors and 

security risks though input validation. A well-designed 

database ensures that the relations between its different 

entities are appropriate to avoid redundant and 

asynchronous data. Consequently, adjustments in the 

back-end code were handled accordingly. 



 

 

C. Search Field Modification 

In addition to fixing bugs and improving the script, the 

search fields of the GUI were modified as the customer 

requested.  

The first improvement we made was to the search fields 

as shown below in Table 1. Firstly, the “Name” field was 

split into two fields instead: “First Name” and “Last 

Name”. Secondly, the “State/County” field was also 

broken down into “State” and “County” fields. Thirdly, 

the following three separate fields Published, Poster, and 

Internal Paper were combined into one. The reason behind 

these changes is not only to make the search interface 

clear and easy to the user, but to also increase the 

efficiency and accuracy of the search. 

 

D. The GUI Improvement  

The modifications made to the search fields and 

database generated change to the GUI, the front end of the 

web application. Based on these changes and the 

customer’s requests, the layout of the GUI was improved 

and made easy to navigate. The GUI is the interaction of 

the user with the system. An unpleasant or complex GUI 

could make the user experience unfriendly and eventually 

leave the application within seconds [15]. Figure 2 shows 

the home page, which is the first interface that is displayed 

to the user. The user then opts to login with an existing 

account, register or simply select a search field from the 

dropdown menu, which was customized as the customer 

specified. 

 

 
                           Table 1. Search Fields 

 

In addition to the front-end work done, new features 

and improvements were implemented. First, the search 

queries and the back-end code for database was 

optimized. The results of the specific search are displayed 

and the user is given the options to print the results or save 

them (Figure 3). Based on the keywords and search 

criteria that the user enters, the number of results found is 

returned as we all the content. Second, as shown in Figure 

2, the user can either choose to display all the existing 



 

record in the database or select a search criteria from the 

dropdown men and specify key terms to look up. Third, 

Figure 4 shows the GUI from an admin’s point of view. 

The admins, unlike regular users, can not only search the 

repository, but also add, update or delete reports from it. 

It is from this front end that the back end (MySQL) can 

be reached and manipulated. The queries were optimized 

and improved since the previous system. Instead of 

showing result that do not relate to the search keywords, 

our queries return exactly what is searched for – records 

containing some or the whole phrase entered.  

 

 
Figure 2. GUI of the home page  

 

 
Figure 3. Search Result with Print/Save Option 

 

 
                 Figure 4 Admin’s view 

 

E. Database Backup and Restore 

Import-Report 

Inserting information into a database can being a 

tedious and a time-consuming process if done manually. 

Knowing that the customer currently stores data in Excel 

spreadsheet, an Import option was built into the GUI to 

make this task fast and efficient. To do this, 

the excel spreadsheet data needs to be saved as csv file, 

and then imported easily through the application’s GUI as 

illustrated in Figure 5 [17].  

 

 
                 Figure 5: Importing Data  

 

Export-Report 

Backups are an essential feature in any database 

system and without this function the data could be at 

risk. No system is 100% safe and reliable hence the need 

to keep safe copies of data regularly. Whether it is 

system failure or malicious act, a database can become 

dysfunctional, and if no backup is available, this could 

be a serious issue.  

Via the GUI of the system, an Admin can export 

the entire records of the database simply by clicking 



 

Export-Report button (Figure 6). The data is then 

downloaded and exported in form of CSV file, which can 

be opened and viewed in Excel [18]. 

 

 
   Figure 6: Exporting Data 

 

In addition to this method of importing/exporting 

data through the GUI of the application -- which is a 

convenient and quick way for an admin with minimal 

knowledge of database management system -- a second 

way of backing up the entire MySQL DB itself and 

schema is also detailed in the technical guide of the 

system. This method is mainly for the advanced users and 

database admins for the purpose of making changes to the 

schema or the design at a later time if required. 

 

F. Migrating the Web Application to a Pace Server 

The system was developed and constantly tested on 

local machines using the XAMPP suite, which simulates 

an actual building environment for developers. Once the 

system was completed, it was deployed to a Pace 

University server and is now accessible over the internet 

via the following link: 

http://vulcan.seidenberg.pace.edu/~f16-hmvr. Figure 6 

shows the GUI of the home page as rendered from Pace’s 

server. 

 
Figure 6: System Migration to Pace Server 

 

The process of migrating the system to the Pace 

environment was not as easy as anticipated. In fact, 

XAMPP is a complete package with PHP, MySQL, 

Apache Server and a GUI management console for 

DBMS. Whereas the Vulcan server did not provide such 

tools, so the whole process of transferring the system and 

the database had to be done through command line. At the 

beginning, there were some compatibility issues between 

the MySQL versions and some SQL code was not 

running, consequently, the database and the front of the 

system could not connect. It took some research and 

multiple attempts over the course of few days, with the 

help of Pace’s system admins, to solve the issue. 

 

 

IV. RESULTS 

The system was tested, as illustrated previously 

through screenshots, to determine the its ability to allow 

users to register and store the reports efficiently and 

precisely. The user experience is always the key for 

development of a better user interface.  In fact, all users 

were each given a unique ID, and upon a successful 

registration, they were prompted to login. Each user login 

generates a different timestamp per attempt that to keep 

track of the registered user’s access to the administration 

features. In addition, when the submission of a report 

completed, the data is stored in the database and a 

message of the success is displayed to the user. The user 

is then presented with the option to add additional reports. 

At this point, a user may have several ways of searching 

through the systems reports including name, category, 

description, department, year…etc. The user can then 

search through a specific category of reports, view, or 

save them. After the search form is submitted, the user 

will immediately see the results and if the results are not 

as desired, they can go back and submit a new search 

query. Finally, previously collected data in Excel sheets 

http://vulcan.seidenberg.pace.edu/~f16-hmvr


 

can be imported into the system with a click of a button. 

Similarly, the data can be exported for backup purposes 

through the GUI of the system as illustrated before. 

V. CONCLUSION 

 At this point, the system is functioning properly and it 

was migrated to the Pace University environment. The 

client can now import the current data that are stored in 

spreadsheets to the system. It is ineffective and time 

consuming to enter them manually, especially if they are 

large. Second, a backup function is extremely important 

to include, to have a safe copy of data in case the system 

goes down for whatever reason. To accomplish this, can 

easily export and backup data though the GUI as shown 

before. The data can be restored back to the database 

should anything go wrong with it. 

The web application is now accessible through the 

internet by admins, users and developers who will 

maintain the system. The work done on this project 

fulfilled the requirements the customer specified and 

previous system was significantly improved and 

optimized. As matter of fact, software development is a 

cycle of ongoing maintenance and improvement. As 

technology evolves, the system should be tested and 

constantly maintained.  As detailed in the user guide of 

the system, admins will have full control over the 

application. They can create accounts and manage the 

information in the database, while the public users can 

only search, view, or print, the reports. Besides this, the 

source code and all the modules and components of the 

system will be given to the customer, who eventually will 

be able to customize the system and maintain it as needed.  

The technical guide also contains a section for 

developers describing in detail how to access the modules 

of the system and adjust them should an issue occur or the 

customer require any changes.  
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