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1. Introduction:
1.1. Background:
CSULA Information Technology Services (ITS) department is known for their commitment to providing services to students, faculty, and staff with tools and resources used for support and management. Some example of CSULA ITS responsibility is to manage the schools GET database which tracks students grades, finance, class schedules, and also managing their websites such that all computing systems are functioning. While the functionality of the GET system and website can be easily navigable by students, faculty, and the general public, rather than blindly searching the website, a chatbot would provide a more enhancing experience for navigation purposes and to save time. Therefore, California State University, Los Angeles senior design group 3 has teamed up with the CSULA ITS department to develop an artificial intelligent chat bot. 
What is a Chat bot? A chatbot is a interactive artificial intelligence software that can provide a range of services. One way to implement this is through a web application. When a visitor visits the website, they would simply have the ability to ask it different queries regarding to the CSULA website such as office hours, room number, and phone number of a professor, and many more.  
The Pineapple Chatbot is initially developed for Web applications, best compatible with google chrome with plans to expand to other platforms such as mobile devices. 
 
1.2. Design Principles:
This software is intended for visitors of the CSULA web page such as students, faculty, staff, etc. It will be accessible through an external web page where user are able to communicate with the chatbot through a friendly user interface through a text box. 

1.3. Design Benefits:
By having an intelligence chatbot that would scrap the data of the CSULA webpage. The application creates a more simple and user-friendly interface that allows visitors or user’s wanting to know any information regarding CSULA have easy access to their answers. Avoiding the complexity of blindly searching through the actual webpage to find the answers, the chatbot can do all the work for the user.
 


1.4. Achievements:
Over the course of the academic year, our team has been able to develop a web application chat bot that is able to respond to users questions about the CSULA webpage with direct answers or useful links related to their queries. Our back-end consists of using API’s like sPacy and Amazon Lex to extract information such as intents and keywords. It also includes a database management with mySQL to store list of responses. For our front-end we used reactJS to style our web app. Together with these technologies, we have developed a user-friendly chatbot. 
 


















2. Related Technologies:
2.1. Existing Solutions:
We looked into some existing API’s that would help us create a chatbot before designing the application. Some existing API’s include chatterbot and Google Assistant. While these technologies are useful to reaching our goals for these project, some requirements were missing using these API’s.
Chatterbot allows us to create a chatbot that was able to respond to user with useful links. However, we wanted the chatbot to respond with direct answers as well. Therefore some missing components were extracting the user’s intention or what the user is trying to ask. Thus, acting more of a search engine, or a service bot.
Google Assistance was the runner up to Amazon Lex. Both were similar in ways that they used an intent function that includes user’s utterances and slot types as well as included a useful documentation. However, google assistant documentation was much more complex to read and Amazon Lex had a user-friendly GUI that allowed us to visually play around with and see how the back-end works. 


2.2. Reused Products:
 
The application is developed Primarily in Python.
Front-end: ReactJS, NodeJS
Back-end: MySQL
API: Amazon Lex, sPacy


 





3. System architecture:
3.1. Overview:
Here is a diagram (DFD level 0) that shows how this architecture works at a high level:
[image: ]
●      User Input: This input has the purpose of being the only input available to the user in submitting text strings to be sent to the chatbot server program running on a different port. The source of input is the website text field/box that one clicks on to select, and then types input. Valid range is any text string input possible in JavaScript string. No limitations were enacted on this input in JavaScript. When multiple inputs are entered, the website puts the secondary requests in a queue while waiting for the first input to output reply. Therefore, several inputs can be typed without causing time sync issues.
●      Modules: This is the main functionality of the project. The modules provides functionalities that the chatbot uses and acts as an intermediary between the User and the chatbot to abstract and take care many of the procedures needed to generate a response. For instance, the modules would take care of storing responses as well as data extractions. 
●      Response: This response has the purpose of being the only output available which functions as a web link reply to the user's input. Destination of output is the website in a UI Chat Bubble that shows the output link inside. The valid range is limited to the amount of URLs present in our database, which is limited to the number of web pages on the CSULA website. Has strong relationship to input in that algorithm matches input to appropriate output in database. The format is grabbed from web-crawling the CSULA site and gathering links so all link variations are the format. Output also sends error message when input that the bot cannot match to output is entered.


3.2. Data Flow:
Here is an overview of the system, this is also our DFD level 1:
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There are five major modules in this system.. Here is a brief overview of them:
3.2.1. User: Starts from the user’s input
3.2.2. Input Module: This module allows the user to input queries through a textfield
3.2.3. Storage Module: This module will send queries to the database which would receive responses from the database and will be sent to the logic modules
3.2.4. Logic Module: This module parses the user's input for keyword. It recognizes intents from the user’s input language understanding implemented by the Lex API. The logic module will respond appropriately even when the user’s input is unintelligent or words are misspelled and texts are missing. This module will collaborate with the storage module such that it will send the keywords and intent to the storage module as well as receive a list of possible urls from the storage module. Lastly, the module will send url, intents, and keywords to data extraction. 
3.2.5.Data Extraction Module: This module will use the intent and keyword from the logic module to extract the right information from that url such as office hours, phone numbers, room numbers, etc.. This will work with the output module such that the data extraction will send information to the output module.
3.2.6.Output Module: This module shall display the user’s questions back to them.
 
3.3. Implementation
The project was split into four sections to allow for efficient development: data extraction, data management, user interface and experience, and managing the Lex API.  Each section plays a key role in presenting the progression of the project.
The project was split into 
3.3.1. Data extraction
sPacy is used for data extraction to parse, label, and tag important or keywords. sPacy in connection with beautiful soup which is used to extract HTML data from a webpage, allows the use for data to be extracted and given back to the user as a respone to their query.
3.3.2. Data Management
Using our own SQL database to store reponses.  The data can then be pulled from the local database and be displayed back to the user. 
3.3.3. User Interface/User Experience
A user interface was designed specifically for the project to enhance the user experience through a web application with the use of react for our front-end styling. 
3.3.4. Amazon Lex API
The API is used to find the user’s intention and extract it. By dividing the context of the users quier into three main components (intents, utterance, and slot types) the API is able to distinguish what the user is trying to ask. With more utterances the Amazon Lex API is able to pick up on the context of the queries even with misspelled words.






4. Conclusions:
 
4.1. Results:
 
        	We have created a web based application that will provide an interaction between the user and an AI chat bot. This chat bot will give both general responses and useful links to the user’s query about Cal State Los Angeles such as professors office hours, phone numbers, office number and more.  
        	We have created classes and methods that allow easy understanding of the implementation of Amazon Lex API as well as sPacy. 
        	The database module of our app stores the records of keywords and useful URLS, and allows efficient processing of the data as needed by the application.
	With all these components combined with a enhancing graphical user interface through the web application, we have created a experience that showcase all the API’s used.
 
4.2. Future:
 
        	As discussed earlier in section 2.1,  an artificial intelligent chat bot isn't new to the game. As a matter of fact, many huge companies and corporation are now incorporating the use of chat bot into their business. Our project makes a significant contribution to AI chat bot by creating a enhancing experience to the user as well as a easy to use and read documentation. We also have created the main structure of the chatbot that have the potential to grow with additional features. While this project has much to be done, we are proud to hand it over to following groups at CSULA. The Following are improvements for the next year's team to work on: 

●      Improvement to the data extraction for accuracy. Some of the keywords extracted are not accurate due to the HTML format of the CSULA website.
●      Adding voice recognition
●      Adding a feedback system to improve chatbot. Such that in the end of user’s queries, the user can give additional comments as well as a like or dislike system. 
●      Expanding to other platforms.
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