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Abstract—The Pace University Library Catalog houses 

the dissertations of all Doctor of Professional Studies in 
computing. This work extends preceding work to organize 
Doctor of Professional Studies dissertations. This system 
uses a database and a web interface to display the view to 
the end user. This system ensures the ease of use for the end 
user to organize and manipulate the documents in the 
database. The goal of this project is to convert the web 
application to a single page application and enhance the 
User Interface. This application separates the business logic 
from the view logic making the page more responsive to the 
user.  
 

Index Terms—AngularJS, Bootstrap, Database, MySQL, 
PHP, Single Page Application  
 

I. INTRODUCTION 
HE current application allows visitors to view information 
about individual doctoral student dissertations as well as 

reports to view the statistical information of the entire project 
set. An admin page allows specific users to edit any of the fields 
within the database, including additions, deletions, and 
modifications. In its current state, the user interface appears to 
be a bit outdated, while the backend code uses depreciated 
methods that should be updated to meet current PHP standards. 
Beyond that, the plan will be to enhance the User Interface (UI) 
to make it simpler for the user to use. This application deals 
with relaying data to the user. Making that data interactive and 
easy to navigate is a core goal. The user should be able to visit 
the site and find the information that they need as quickly as 
possible. In some cases, the user does not know what it is that 
they are looking for. To streamline the process of browsing and 
exploring the page is another goal of ours. Whether they are 
there for a purpose or not should not change the goal of finding 
what they need.  Streamlining the development process is 
another way that the enhancements could find its way back to 
the user. The easier it is for a developer to get the code for this 
application and start working – with minimal changes for their 
own environment – the better.  

Our current goals for the system are as follows: 
 

• Ensure the functionality of all current application 
aspects 

 

• Update and fix depreciated, insecure, or undefined 
methods and functions 

• Enhance the user experience by modifying the existing 
design practice 

• Give the reports section a more design-oriented feel to 
enhance user experience with the addition of charts 
and tables for specific fields 

 
Overall the main objective consists of fixing any non-working 
parts and or features of the application. Once we have 
accomplished that goal, we can continue to improve the 
application both aesthetically and functionally with the revision 
of existing parts and the addition of new features that will 
improve both the functionality and user experience of the 
overall program. 

II. SYSTEM SPECIFICATIONS 

A. The Frontend 
The application’s front end consists of a combination of 

HTML, CSS, and jQuery along with the jQuery UI and jQuery 
data table plugins. The grid system is a convenient way to 
display large amounts of data in an organized manner, along 
with the ability to sort the data by any of the fields or categories. 

 

 
 

Figure 1. The current front-end, using jQuery as an application 
framework 

The reason jQuery was used instead of vanilla JavaScript is 
because of the convenient shortcuts, built in methods, and 
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selector ability that comes standard with the library. Up until 
recently, standard JavaScript only allowed the targeting of 
elements based on their id, while jQuery allows you to target 
any element, whether it be a specific tag, class name, or id.  

 
Figure 2. JavaScript vs. jQuery's syntax simplicity 

This was done not so much for the shortcuts as it was for the 
element targeting, which allows the user interface to target 
multiple sections of the application at once instead of styling 
individual elements for a system that will only continue to 
grow. 

 

B. Backend and MySQL Database 
The PHP Dissertation Database System leverages a MySQL 

database with a PHP based backend. This all runs on an Apache 
server. Using PHP allows us to have a direct interaction with 
the MySQL database and the view.  The application becomes 
highly maintainable which can be beneficial when various 
groups’ people have to maintain it at any given time. Unlike 
new systems which separates the backend logic from the view, 
PHP – though slightly antiquated – works because it has one 
job and that is to streamline the user experience for interacting 
with the database. 

 

C. Going Forward  
We are going to create a single-page application to ensure the 

ease of use and quick response time for the end users. To do 
this, we will leverage AngularJs, a front-end JavaScript 
framework used to create single-page applications. It will 
utilize a front-end model view controller (MVC) to keep the 
view logic separate from the business logic. The PHP backend 
will be responsible for sending the data from the database to the 
view. All the rendering and view logic will be handled on the 
frontend. AngularJs will receive the data and bind it to the view. 

  

 
Figure 3. AngularJs receives the data through the service provider 
and binds that from the controller to the view through the $scope 
object. 

We will also use Bootstrap and other CSS tools to bring the 
page up to current HTML5 standards while keeping it 
consistent with the Pace University website.  
 

III. ENHANCEMENTS 
This Application will need a few enhancements going 

forward. The PHP version is outdated and may cause problems 
when working on the same code between different machines.   

A. PHP Updates and Fixes 
The current state of this system is not friendly from a 

development standpoint. Code must be modified to function 
locally on the developer’s machine. It will then need further 
modification to properly function on the production server.  

Connection properties could be hosted on the server. Future 
developers will not need to modify the code if the username and 
password are stored in a data source. Developers could then 
import the project and start work once they setup their 
connection properties on their local server. 
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Figure 4. usernames, passwords, and class paths had to be modified 

These are just one of the steps to take in streamlining the 
development process, increasing maintainability. 

Some files did not work while setting up the environment 
because a variable was not declared. This is more likely an 
issue with the version of PHP used or the server. 

Another area of improvement could be made to the User 
Interface (UI). The UI on this application looks currently 
outdated. Modern frameworks and libraries could be used to 
update the look and feel of the application. Bootstrap is a 
widely used CSS framework with simple tools that may 
dramatically update the design of the frontend. Pace’s 
homepage was recently updated and matching the theme of 
Pace’s homepage will create a consistent look and feel for the 
user. And updated UI can ensure that the user can have an 
easier time navigating the database.  
 Further analysis of the backend code revealed that in several 
cases throughout the application, methods being used to either 
connect to or query the database have been either deprecated 
or removed from the PHP library since the time of the 
applications last update. It would be in the best interest of the 
web application to update and fix these issues to both secure 
the database connection and ensure the future usability of the 
program. 
 

 
Figure 5. One of the few PHP errors encountered 

If PHP version running on the current server were to be 
updated, it is possible that it would leave the current system in 
an unusable state. Therefore, ensuring it is updated to meet the 
current PHP standards would reduce the odds of this 
occurring. 

Another goal would be to reorganize the server-side file 
structure of the system. This would not only be an attempt to 
better organize the files, but also to create a central data 
source, which would come in handy specifically as the data 
expands and the application gains more features. 

 

B. Comparison to Other Universities 
After seeing how other universities organize their 

dissertations, there are a few options that can be considered for 
this system. 

The system in place at Pace University does not actually 
store the physical dissertation paper, it simply stores 

information about the paper such as author, duration, title, 
summary, and subject area. NYU has a similar system in 
effect where only a certain amount of dissertations is actually 
stored in the system. It is not until two years after completion 
that it is made available to the users in case the student is 
hoping to publish the dissertation. The system could benefit 
from a similar method as it would increase the usefulness to 
visitors as they could see the final product. 

 

C. Report Enhancements and Design Changes 
 

 
Figure 6. This is the current reports page. 

Currently, the system’s reports page is a simple grid interface 
similar to the rest of the application. One possible idea would 
be to add a more visually appealing option to display data. 
While there is no set in stone plan for this idea, a few options 
to consider are Chart.js and D3.js. Both of these JavaScript 
tools are used to create or add visualization to new and 
existing data driven web applications. Both libraries offer 
modern, responsive, and visually appealing options that can 
add some new ways to display the data in addition to the grid 
system, including charts, graphs, diagrams, and more. 
 

 
Figure 7. This chart shows the power of D3 and Chart JS. 

Adding charts to display a visual reference of the data to the 
user could streamline the experience further.  
 Other improvements to the application could involve the 
movement of headers. The user would have more control over 
the information displayed in the tables. They would be able to 



 4 

move one column closer to another to compare the two in a 
simpler fashion. More interactive data would be easier to 
navigate and sort through the information needed.   
 

IV. THE NEW APPLICATION 
The application is an angular application with a PHP 

backend and a MySQL database.  

A. The New Frontend 
The frontend of this system will be written with AngularJS, 

a frontend MVC framework which will enable us to separate 
the presentation, data, and logic components. These are 
typically server-side services that AngularJS will help us bring 
to the front end through dependency injection. This will 
reduce a lot of the burden from the server.  
 Scope is an important part of the discussion when talking 
about AngularJS. For MVC, the scope is the model, and that it 
what binds the view to the controller. The frontend will 
receive the backend data in the form of a JSON object. That 
data will eventually be bound to a scope object. It is that scope 
object that will take the data from the controller and “bind” it 
to the view. This is a big part of what relieves the server 
backend from having to template any part of the view.  
 The data will initially come in via an http call from the 
service.  
  

 
Figure 8. This is an example of a typical service call. 

This data then makes it way to the controller. This is where the 
scope comes in and binds that data to the scope object. The 
frontend does not care how the data gets there. It calls for the 
data and then takes it from there.  
 

 
Figure 9. Note that the controller calls the service and specifies the 

data that it needs (in this case, getAuthorInfo). It binds the successful 
retrieval of the data to the $scope.authInfo. 

As stated earlier, two-way data binding is an integral part of 
what makes this all work. With this system, templates are 
rendered in plain HTML based on the data contained in the 
scope that is defined in the model. Therefore, $scope.authInfo 
now contains the author’s information that it requested in the 
form of a JSON object.  

 
Figure 10. This is a JSON object representing the information passed 
from the backend to the frontend. In this case, it is an object with an 

array of objects. 

The view, or the HTML page, displays this information to the 
user. All the templates are strictly done on the frontend. Take 
note of the figure about describing the author’s information. 
We will represent this information in the table by using an 
AngularJS directive, similar to a for-loop, called ng-repeat.  
 

 
Figure 11. The view is dynamically populating as it iterates through 

the scope object authInfo. 

Ng-repeat iterates through the scope object, authInfo, and 
displays the information that it is programmed to show. As 
shown in figure 9, auth.author will display “Guerra, Abraham” 
among the other author names, class year, dissertation title, 
etc. stored in that scope object. And in other situations that 
data can be altered both from the controller or the view, and it 
will instantly make the change.  
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Figure 12. The new front-end, using AngularJS framework and 
Bootstrap for styling 

 To make this application easier to maintain for other 
developers, we went with a frontend file structure that is 
considered best practice when developing with AngularJS. 
This particular file structure is not the only way, and some 
might argue that others are better, but we did it in a way that 
separates the services, controllers, directives, views, etc.  
For example:  
 

• app/ 
o controllers/ 

 mainController.js 
 otherController.js 

o services/ 
 reportService.js 
 tableService.js 

o views/ 
 advisors.html 
 authors.html 
 averages.html 
 dissertation-count.html 
 external-publications.html 
 method-years.html 
 reports.html 
 subject-years.html 
 subjects.html 
 tables.html 

o js/ 
 app.js 
 modules.js 
 navStyle.js 
 printDiv.js 

o directives/ 
 addDirectivesHere.js 

 

There are other file structures that might work as well. Some 
file structures are based on the individual screen. So the 
relevant HTML, controllers, directives, and services are 
packaged in one folder for that screen. An example of this 
would look like: 
 

• app/ 
o authors/ 

 authors.html 
 authorsController.js 
 authorService.js 
 authorDirective.js 

o averages/ 
 averages.html 
 averagesController.js 
 averagesService.js 
 averagesDirective.js 

 
The choice of file structure is a matter of personal taste, and 
should be chosen based on what is thought to be easier to 
maintain and manage.  
 

B. The Updated Backend 
The updated backend that we have incorporated is similar in 

that it is also written in PHP, and consists of multiple files that 
query the database. However, it differs in the way that the data 
is returned to the front end. A little adjusting was made to 
easily send the data to the Angular front end, and the most 
efficient way of doing this was through a JSON response. 
Previously, the application would display the data from within 
the PHP file, displaying it through a jQuery table. With the 
new modifications, the application echoes the response which 
is then received by the front end via an HTTP request via the 
Angular service.   
 Being that AngularJS deals with data in the form on a JSON 
object, we had to rework the PHP code to return JSON to the 
frontend. Before the code query the data from the database and 
display it all from the server-side via PHP. An example of this 
looks like: 
$con = dbConnect(); 
    if(isset($_GET['subject']))  
    { 
     $subject=$_GET['subject']; 
     
     $sql="SELECT authorid, dissertationtitle 
   FROM dissertation 
 where primarysubjectcategory='$subject';"; 
     $result1 = mysql_query($sql); 
     $data1 = array(); 
       while($row1=mysql_fetch_assoc($result1)) 
             $data1[] = $row1;   
    } 
 
    $sql="SELECT primarysubjectcategory, 
      authorid 
   FROM dissertation 
 GROUP BY primarysubjectcategory;"; 
    $result = mysql_query($sql); 
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The code above is an example of the query on the PHP file, 
displayAllSubject.php. In the same file is a script tag with all 
the JavaScript necessary to make this page work. The results 
from this query is also handled and manipulated for the view 
in this file. Below is an example: 
 

 
It is easy to see that PHP is displaying and manipulating the 

view. This can get a little complicated when with regards to 
maintainability. 
 With the use of AngularJS, we used PHP to query the 
database, but all the view manipulation and handling of that 
data is done on the frontend. That produces less work for the 
server and also maintains a cleaner and more legible look with 
a lot less code in the backend. 
 

 
The previous two examples we snippets of 

displayAllSubject.php. The example above is the entire PHP 
file, getPapersBySubject.php, which is derived from 
displayAllSubject.php. As shown above, this file has less 
responsibilities than the one that precedes it. Here, we use the 
same query but we do not need the database to do things like 
GROUP BY or anything like that because that will be handled 
on the frontend. All we need is the data in JSON form. The 
while loop is responsible for that task. Once the data is 
returned, we format it the JSON format. In the example you 
can see “$outp .= '{"authorid":"'  . $rs["authorid"] . '",';”. That 
matches the typical JSON format which I will show you 
below. 
 
{"employees":[ 
    {"firstName":"John", "lastName":"Doe"}, 
    {"firstName":"Anna", "lastName":"Smith"}, 
    {"firstName":"Peter", "lastName":"Jones"} 
]} 
 
The rest of the work is left to the frontend once the data is 
returned in the JSON format.  
 Since the early state of the application, it had been apparent 
that some of the responses from the database contained an 
unknown character that had been replacing quotes, and 
apostrophes. In order to fix this we had to make another 
modification to the backend response. This time, instead of 
modifying the response format, we had to change the encoding 
of the data. To do this we had to edit the content type in the 
header of each PHP file that returned information.  
 Originally, the backend used an encoding method known as 
UTF-8, which gave us issues with specific characters in the 
database based on how they were originally inserted. At times, 
when data is copy and pasted from other applications such as a 
word processor, the text is not in plain text format, it often has 
extra characters for styling, formatting and other purposes. 
This was most likely causing issues. We modified the 
encoding method to be ISO 8859-1, which resolved the issue 
of the characters being replaced. 
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C. New Application Features 
 
C.1 Charts Function 
 
 To add the charts functionality, we ended up using a 
JavaScript library known as Charts.js. These charts serve 
multiple purposes and are not just to add some flare to the 
application.  The library lets the user choose from seven 
default charts, with the ability to build custom, more advanced 
charts and features. The charts can easily be accessed by 
navigating to the reports section, and clicking the new chart 
icon to the associating table title. 

In the application’s current state, we have implemented four 
charts, two pie charts, and two bar graphs. The pie charts 
display the average years to completion based on the subject 
of the dissertation, and the research method. While the bar 
graphs show the number of dissertations per dissertation 
subject and method used. 
 

 
Figure 13. Chart Showing Avg. Years to Completion Based on 

Method Used 

The main reason for these charts is to provide a detailed visual 
aid for the reports, giving an alternate way to view the data to 
the numbers in the report section tables. They also provide the 
ability to compare data very easily. By clicking on any of the 
labels atop the chart, you can hide that specific category, 
leaving only the ones you would like to compare. You can see 
this in the figure below, where only the web services and web-
internet are left to compare. 
 

 
Figure 14. Average Years to Completion based on Subject, filtered to 

compare only two subjects 

 It works by accepting a JSON response for the chart labels 
and data. From there you can choose from a number of 
configuration options and customize the features of each chart, 
with options ranging from colors, border styles, font colors 
and styles, responsiveness and the ability to adapt based on the 
device’s screen size, hover functions and more. The new 
backend works particularly great with this library due to the 
fact that the application already receives all of the information 
when it loads, so the charts do not need to make any external 
requests to get the data. 
 
C.2 Keyword Search Ability 
 
 While the application previously allowed users to search 
each table for a variety of information, this added tab has 
given them the ability to search the paper abstracts for 
descriptive keywords. By entering a keyword the application 
returns how many dissertations contain that keyword, with 
their titles. These titles are clickable and when clicked, they 
open a modal with all of the information related to that 
dissertation, as well as the ability to read the abstract. 
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Figure 15. A search for the keyword 'heuristic' yields this result 

This adds another way for the user to find abstracts related to 
other topics and subjects that may not be noted as the primary 
or secondary subject.  
 
C.3 Drag and Drop Table Rows 
 
 Because the main objective of the application is to 
determine trends and examine data related to the dissertation 
process, the ability to easily compare data is vital to the 
efficiency of this process. The tables allow the user to drag 
and drop rows in any order which can be extremely helpful 
with various use cases. For example, with large datasets, 
sorting is helpful, but the user most likely does not want to 
scroll up and down each time he or she compares a piece of 
information. By dragging one item below or above the 
comparative item, you can quickly evaluate the information.  
 
C.4 Updated Admin Section 
 

The new admin section was something that the application 
needed. The old system was not very user friendly when it 
came to navigating the system and finding or updating the 
data.  

To solve these issues we went with a bootstrap styled 
interface. This solved most of the previous issues with the 
system. The tables are easier to read and are no longer difficult 
to read when using various screen sizes. Because of 
bootstrap’s responsiveness, the application is sure to look 
good and easy to read on all screen sizes. Aside from the 
cleaner UI and organization, the new tables allow for 
searching and sorting as well. While bootstrap provided the 
styling and organization enhancements, searching and sorting 
are not included in a bootstrap table’s default functionality.  

For sorting, we used a Bootstrap widget called jQuery 
tablesorter 2.0. With this you can sort the dissertations by any 
column, whether it be name, year, or title, so users are not 
hindered in any way when trying to edit or modify the 
dissertations. This will come in specifically handy as the 
application grows, and scrolling through all of the 
dissertations is no longer feasible. Of course the ability to 
search also extremely increases the user experience and 
productivity, which also allows you to search for any of the 
categories (id, name, title, year, etc).  

After discovering a bug in which certain members would 
not update, we decided to redesign the entire admin section. 
Aside from the bootstrap and design changes mentioned in the 
previous section, we completely scrapped the previous PHP 
scripts that queried, updated, and deleted the information from 
the database, and rewrote each script, using updated functions. 
While this method removed the application of any existing 
bugs in the admin section, it also allowed us to bring increased 
security, updated functionality, and a faster and more 
responsive admin section. The use of the stripslashes and 
other security related functions will reduce the possibility of 
any attacks or vulnerabilities related to any attempts of 
unauthorized data modification, or SQL injections. The newer 
code is much more modular, allowing for easier readability, 
future modification, and theoretically futureproofing the 
previously half deprecated code of the old admin section. 
Finally, this should reduce the amount of stray characters or 
white space when adding new data from the admin section, 
overall, leading to a much smoother experience on both sides 
of the site. 
 

 
Figure 16. The new admin section, featuring a cleaner UI and added 
features such as sortable columns and a search bar above the tables 

While users mainly focus on the data presented by the front 
end of the application, the back end is equally important. The 
ability to manage, edit, and add more dissertations to the 
database and application is equally as important in the long 
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run. The ability to do this more efficiently is key to the 
usability and the application’s user experience. 
 

V. USING THE APPLICATION 
 

A. The Main Application 
 
A.1 Navigating the App 
 
 On the opening page, the user is presented with a button 
labeled ‘walkthrough’, upon clicking this, the application will 
navigate you through the basics of using the application via a 
step by step tour. 

The application features a nested navigation system. The 
first level tabs between the table and reports view. The table 
section includes information for each dissertation. This 
includes the author, advisors, title, abstract, topic, and other 
detailed information specific to an individual paper. The 
second tier navigation menu within the table section, this 
allows the user to view tables based on the associated tab title. 
This area of the application is separated into four sub-sections: 
Authors, Advisors, Subjects, and External Publications, with 
various tables of information about their respective titles. 

The reports tab toggles the section of the application with 
data regarding the process each student took to completing his 
or her dissertation. This is the section that contains the general 
statistical information for all of the dissertations, rather than 
the information about each paper. The reports tab branches off 
into data regarding four main sub-sections: Averages, 
Dissertation Count, Subject/Years, and Method/Years. Each 
sub-section contains tables with the information sorted by 
each title. 
 
A.2 Using the Tables 
 
 Any table in the main application can be sorted by clicking 
the column titles. The tables have a drag and drop feature that 
allows the user to easily compare data from each row; simply 
drag a row, move it up or down, and release it above or below 
the second row you would like to compare. 
 
A.3 Searching, Viewing, and Filtering Information 
 
 The search bar at the top of each table will return all 
relevant table results based on the entered term. This can be an 
author name, title, class year, advisor name, subject, etc. More 
specifically, the user has the option to search for a keyword, 
which will return all of the papers with abstracts containing 
the keyword that was entered. 
 When a cell in a table is a light blue font, it can be clicked 
on and expanded, opening a dialog with more information. 
Clicking on an author name will give the information about 
that author and his or her paper. Inside of this dialog you can 
choose to print the information and or save it as a PDF file. By 
clicking a dissertation title you can simply view the abstract 
for the associated paper. 

 Inside of the subjects tab, the user can choose to view all of 
the dissertations based on a list of available subjects. By 
clicking the subject, the application will return all papers 
focusing on that subject. At the top of certain column titles the 
application will include a graph icon, clicking this will open a 
dialog displaying that column’s data with a visual aid, either a 
chart or a graph. 

B. The Admin Section 
B.1 Accessing the Administrative Features 
 
 Clicking on the link titled admin in the top right-hand 
corner of the application will bring you to a login screen. To 
gain access to the administrative section, enter the username 
and password that you were assigned. Doing so will forward 
you to the administrative home page. 
 
B.2 Navigating the Administrative Section 
 
 Every page of the administrative section will feature the top 
menu bar for easy access to any of the administrative features. 
The home page presents these same options in a visual format 
for ease of use. The user has the option to add and manage the 
Dissertations, Advisors, and External Publications within the 
database. The instructions that follow apply to all of the 
category and are described generally. 
 
B.3 Using the Administrative Features 
 
 Clicking the add button will open a form that the user will 
fill with the appropriate information for the new database 
entry. Appropriate formats will be noted as placeholders 
within the field. The application will prompt a successful 
addition. 
 Clicking the manage button displays the current data with 
the option to view, edit, or delete the record. Viewing the data 
will simply show a full page of the record with just read 
privileges. Editing the record will reopen the form with the 
ability to change the current records entered in the database 
fields. Selecting the delete button will prompt the user asking 
“Are you sure you would like to delete this record?” Selecting 
no will cancel the deletion and return you to the list of records. 
Selecting yes will permanently remove the record from the 
database. All changes will take effect immediately; returning 
to the application will show the modifications made. 

VI. CONCLUSIONS 
The application in its current state has evolved drastically 
since its last update. The new features, enhancements, and 
security implementations have allowed this application to 
become a very powerful tool to the students, professors, and 
any other users at Pace University. The application allows the 
user to view information about each paper, but also gives a 
detailed perspective of how the paper written, how the 
research was done, and other data that will assist in 
determining and tracking trends and related info about the 
overall process. 
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