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Abstract—The following research paper concludes that
there’s a gap left by traditional therapy which can be
complimented by an Al Therapist. To create such an app, we
use the following tech stack-- Nuxt.js for frontend, Tauri for
backend, Git for source version control & FastAPI for testing
purposes. Via the use of above technology, we uncover how to
create an Al Therapist and deploy the application.
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I. INTRODUCTION

In today’s age, communicating with people far away is
quite convenient. However, as the world gets more on-board
with internet and its newfound culture, a knockoff-effect is
widely observed where most people still feel isolated and left
out. The need for mental health support has never been as
prevalent as it is now. There are a ton of social issues that
can be discussed but they all ultimately lead to victims
needing support and guidance. As we know the world is not
perfect hence the proper support and guidance is not readily
available to many people who need it. Therapy is a way most
people can take their emotional load-off and reflect on life
more profoundly so that they could increase quality of life
however there are still challenges with therapy that limits its
popularity and keeps people away. These challenges are --
Accessibility, Anonymity, Affordability, Immediate Support
& Customization. A Virtual Al Therapist seeks to eliminate
these challenges however it is important to note that Virtual
Al Therapist should not replace human therapists entirely.
They can complement traditional therapy but may not be
able to replicate the same level of human connection,
empathy, and intuition that a human therapist can provide.

Il. FRONTEND OF APPLICATION

A. Vue.js

Vue.js is a JavaScript framework that combines the
features of other popular frameworks (such as React &
Angular) and presents them with an ease of syntactic sugar.
Its composition API will be the main language of our
frontend.

B. Nuxt.js: A vue.js framework

Nuxt.js is a micro-framework for Vue.js which is a
framework for JavaScript, meaning Nuxt is built on top of
Vue.js to ease development further. Beyond that, Nuxt.js
offer a whole lot of things to the table including its own
backend server however for this research, we’re only going
to use Nuxt.js for frontend.

Nuxt 3 has been incorporated into the research project for
serving the frontend. It’s very convenient to add custom
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fonts, icons and animation via it. The frontend (Client-side)
also stores the log of conversation and passes it onto the
backend for further operations. The storing of conversation
log is deliberate so that once the session ends, the data is
flushed; hence keeping the anonymity of the user intact.
Additionally, there is also no fear of data leakage of stuff
simply because it’s not really being stored on server or
database.

The frontend must be minimalistic which is why to sort
that out, we’ll first write all the basic necessary features
needed. The list of necessary items to be included are: -

Light/Dark Mode
Copyright information

Close app button

Fig. 1. Protype of the frontend for our application

I11. OPEN Al

Open Al is a research and deployment company for
Acrtificial Intelligence [1]. Through research, it creates Al
models that are trained to generate text, images, and audios
as per prompts they are passed on. Through deployment,
they rent out their Al models based on tokens system. Their
deployment method is to create API (Application
Programming Interface) hosted on a server endpoint for each
model and the type of interaction user desires.

For this research paper, the images and audios are
irrelevant. Text however can be generated for two purposes —
Completion & Chat. Completion refers to single-turn
conversation. For example, a FAQ chatbot or search-engine
chatbot. Chat, on the other hand, refers to multi-turn
conversation where the context is preserved. For example, a
virtual therapist or personal assistant.

A. Basic ldea

We’ll send a POST request to the OpenAl’s endpoint
which serves the model we wish to interact with. The POST
request will contain a payload; the structure of which is
important to study. Below we’ve written about both Request
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Body and Response Body. That will explain how we are
going to send and collect information.

B. Request Body

e model: For conveying which model to use for
generating text. We use ‘gpt-3.5-turbo’ for this
research project as it is meant to carry on chats.

e messages: This is an array of dictionary which has
primarily two properties — Role & Content. Role can
be system, user, or assistant. System role is used for
defining what personality the Al model must adopt.
User role is used for conveying user message and
assistant role is used for preserving context.

e temperature: What sampling temperature to use,
between 0 and 2. Higher values like 0.8 will make the
output more random, while lower values like 0.2 will
make it more focused and deterministic.

e stream: To receive a data stream for visual effect.

o max_tokens: maximum number of tokens to generate
in chat completion [2].

C. Response Body

As show in Fig. 2. The response body returns a structure
which is different from request. It’s, again, important to
understand this. The main content we wish to extract is found
in ‘Choices’ array. Choices is an array of objects where each
object has a property called ‘message’. That is where user’s
query is stored. The reason the object is present in an array is
because a response can have multiple answers to user’s
query. Besides choices, we also have the ability to gather
more information about the exchange such as how many
tokens were used or what is the time of response. In view of
further development, these properties can be quite handy.

"id": "chatcmpl-123",
"object": "chat.completion",
"created”:

"content" "\n\nHello there, how may I assist

}

"finish_reason":

.

"usage”": {
"prompt_tokens"
"completion
"total_tokens" :

s

"stop"

Fig. 2. Response body from OpenAl’s endpoint

D. Some More Insights
o All data are exchanged in JSON format.

e Json is a schema format and is applied to the sourcing
information (aka request) and the response.

e The JSON is standard for implement a schema or
model. These schemas are imposed so that the
information can be read and processed in an effective
way. Similarly, the response is also a JSON so that
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we can always expect the structure as it only serves to
ease the developer experience.

e OpenAl offers $5 of free tier which is more than
enough for testing and tweaking the Al to our liking.

¢ In request body, in the very first prompt; we specify
the role we want the Al playing. In this case, it’s that
of Mental Therapist.

1V. BACKEND

Since we’re constructing a Tauri application so we can
only use Rust as our backend language. This is why even
though Nuxt.js offers its own Node.js server, we cannot use
it to call any APIs. Nuxt.js will try to render the frontend
with its own backend server by default. To prevent this
behaviour, we’ll configure the nuxt.config.ts file and set ‘ssr’
to false.

A. Rust: Programming language

Rust has ranked to be the most loved programming
language on Stack Overflow survey consecutively for 4 years
since 2018. Rust is blazingly fast and memory-efficient: with
no runtime or garbage collector, it can power performance-
critical services, run on embedded devices, and easily
integrate with other languages. Rust’s rich type system and
ownership model guarantee memory-safety and thread-safety
— enabling you to eliminate many classes of bugs at
compile-time. Hundreds of companies around the world are
using Rust in production today for fast, low-resource, cross-
platform solutions. Software we know, like Firefox,
Dropbox, and Cloudflare, use Rust [3]. Rust is excellent for
writing performant webapps and network related services
henceforth we use Rust for backend. To use Rust as backend,
we add following packages to its package manager file,
which is named as Cargo.toml :-

a) Hyper - A http library because as we learned,
OpenAl uses rest endpoint to expose their Al models.

b) Serde - For =-serialization and deserialization of
Json as both request and response have Json structure.

¢) Tokio — Provides async function support. We need
it because response will be returned as a promise by the
server.

Now, we add a series of code presented in the Fig. 3, Fig. 4,
Fig. 5, Fig. 6 & Fig. 7.
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Deserialize, Debug)]

]

t OIChoices {
String
us,
Option<u8
String

]

Deserialize, Debug)]

t OIResponse {
Option<String>,
Option<String
Option<u64
Option<String
Vec<OIChoices>,

Serialize, Debug)]

ct OIRequest {
] String

u32

Convo>,
String, std::string:
HttpsConnector<HttpConnector> =
: Client<HttpsConnector<HttpConnector>>
= "http nai

Fig. 4. Creating HTTP client for communicating with APIs

token: String =
var("0AT_TOKEN"). expect("0AL_TOKEN not found in eny

Fig. 5. Adding API-key securely via enviornment variables

: Response<Body> t ’
: impl Buf & body:

Fig. 6. We create a request and hit the desired endpoint

from_reader reader .expect("invalid json
println!("r
et S g 0 - to_string();

ok(a

} fn completion

# ]

get_response( : Vec<Convo

et : Result<String, String> - completion
unwrap

Fig. 7. Lastly, we deserialize the response and return it.
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This will allow us to fetch Al generated responses.
B. Tauri: A Rust Toolkit

a) Our Rust webapp will also need a GUI (Graphical
User Interface). There are many crates (library for Rust) in
Rust to achieve that however Tauri stands out as the most
promising framework. Tauri helps developers make
applications for the major desktop platforms - using
virtually any frontend framework in existence. The core is
built with Rust, and the CLI leverages Node.js making Tauri
a genuinely polyglot approach to creating and maintaining
great apps [4]. This is why Tauri has been chosen for this
research project.

b) Via ‘yarn create <appname>’, we scaffold a
project. After that we add our Nuxt 3 framework in it.
Lastly, via ‘yarn add @tauri-apps/api’, we add a JavaScript
library that provides access to the core functionality of
windows, the filesystem, and more through convenient
JavaScript abstractions [5].

c) In, ‘src-tauri’, our Rust backend will live. In, ‘src’,
our Nuxt frontend will live.

d) Now, to communicate between the backend and
frontend, we’ll add a ‘#[tauri::command]’ before our
function in the backend. This can be viewed in the previous
section.

e) For the frontend, we import ‘invoke’ function from
the respective library. After that we can establish

communication like this:

Fig. 8. Communicating between Backend and Frontend

f) In this communication, the frontend collects the
message user send, stores it into an object and sends that
object to the backend. Backend extracts the message and
parses it into the request to await the response. The
response is then transferred to frontend via function’s return
call. The frontend fetches the Al response and stores it into
the same object where user message is kept. By iterating
over the array of objects, the frontend displays all the
messages in the chat window. The cycle repeats for every
message user sents.

C. Testing with FastAPI

The OpenAl offers a free tier of usage for API calls.
However, during testing, we cannot afford to call an API
every time we make some changes and wish to test them
out. Since we also cannot use Nuxt’s Node server because
Tauri only supports Rust as backend, so we’ll have to create
our own API endpoint to test out the frontend.
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FastAPlI is THE choice for creating APIs. Its
performance is on par with Node.js and also creating
asynchronous functions has never been easier.

a) We’ll firstly setup a virtual environment by the
name of ‘server’ by running the following command: py -3 -
m venv server.

b) Then we’ll install FastAPI through pip package
manager inside the virtual environment. Next, we’ll create a
main.py and write server configuration in it.

c) It has to be noted that FastAPI has ‘auto-import’
feature built-in; meaning that when you’re using any
module, it will automatically get imported to your file
without you having to worry about it.

& main.py > ..
""" imports

import re
import random

from fastapi import FastAPI, Request
from fastapi.middleware.cors import CORSMiddleware
from pydantic import BaseModel

nun nwn

server configuration
app = FastAPI()
origins = ['x']
app.add_middleware
Middle ,
1g1 origins,
credentials=False,
=["%"1,
["%"1,
)

Fig. 9. Imports and Server Configuration in FastAPI

d) Now we move on to creating a chatbot that has
some predefined responses so to test out our frontend. For
this, we’ll create a function that will be called once our
endpoint gets hit. First off, we create a dictionary called
responses which has user-input as its key and predefined-
response as its value. Once that is set up, we’ll create a
function called match_response.

def match_response(

if

return chosen_responses.format(*

n "I'm sorry I don't understand what you're saying."

Fig. 10. Creating Server function in FastAPI

e) Now, we don’t want user hitting our endpoint
without any proper request model so we’ll define a class that
is basically a Pydantic model used in FastAPI to ensure
correct request is accepted & rest is rejected. So, we’ll
create just that and with it; our endpoint as well.
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class take(BaseModel):
user_input: str

nnn nnn

endpoilnts
@app.get('/")
def home():

return "workingapi"

@app.post('/eliza')
def chat(reception: take,

: Request):
print("\nendpoint just hit!\n")
return match_response(reception.user_input)

Fig. 11. Exposing our chatbot function to endpoint

f) Now we have successfully built our FastAPI
endpoint. We will start the server by using the command:
uvicorn main:app -reload. This will get our FastAPI
server up and running.

g) We will now configure our client side for testing,
basically making Nuxt communicate with FastAPI. In order
to do that, we’ll write some JavaScript code in our frontend.

Fig. 12. Communicating JavaScript in Frontend Nuxt with

FastAPI backend.

V. BUILDING THE APP

The thing with Nuxt is that it doesn't generate a dist
folder with all the static files in it; unlike how other
frameworks do. It instead creates a .output folder where it
holds the static assets & build files. The reason simply being
that Nuxt supports server-side rendering so rather than just
generating static files, by default it creates an entry point that
launches a "ready-to-run Node server". The server is then
used to render the webpage therefore static files aren't needed
but static assets are. Now, this creates a conflict because
Tauri needs the static files for production so during the
development, your app will run just fine. However, when
you'll run the build command for your app, you'll likely get
an error at the runtime. To solve this we’ll configure two
files, namely — nuxt.config.ts & tauri.conf.json.

A. Configuring Nuxt

While working with Tauri, since we're already using Rust
for the backend therefore we'll first make sure to disable the
server-side rendering for Nuxt. To do so, we need to specify
in nuxt.config.ts that we don't wish to use server-side
rendering for this research project.
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export default defineNuxtConfig({

ssr: false

b

Fig. 13. Configuring nuxt.config.ts: ssr false

Then, we simply tell Nuxt to prerender our site (meaning,
create static files instead of relying on the server to run and
process them during runtime). We do this by adding the
following code to our nuxt.config.ts:

routeRules: {
'/': { prerender: true }

1

Fig. 14. Configuring nuxt.config.ts: prerender true
Alternatively, we can also manually generate them by

adding:
generate: {
routes: [

v

Fig. 15. Configuring nuxt.config.ts: generating route

B. Configuring Tauri

Lastly, we need to specify the path to our static files
folder. In tauri.conf.json, point to the public folder located in
the .output folder.

"build": {
"../.output/public”

1

Fig. 16. Configuring tauri.conf.json

Text heads organize the topics on a relational,
hierarchical basis. For example, the paper title is the primary
text head because all subsequent material relates and
elaborates on this one topic. If there are two or more sub-
topics, the next level head (uppercase Roman numerals)
should be used and, conversely, if there are not at least two
sub-topics, then no subheads should be introduced. Styles
named “Heading 17, “Heading 27, “Heading 3”, and
“Heading 4” are prescribed.
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V1. CONCLUSION

Finally, we’re done with our application, so we build our
files and create a repository on GitHub. The repository can
be found at https://github.com/kinxyo/CooperAl. Although
this research was a success yet there are still many
limitations that keep it from being perfect. To address them:

a) Time Constraint: 28 days were simply not
enough. Although they were enough to create an
application, it is still quite basic overall. Integrating and
adding more features would require more time.

b) No offline mode: The application is not offline due
to its dependence on Rest endpoint for OpenAl models. The
original intent was to create my own Al but that would
obviously require more than 1 month hence the idea had to
scraped and a compromise was made.

¢) Dependance on OpenAl: Involvement of third-
party for a data-secure application can be tricky. On top of
that, a subscription needs to be purchased for Al services
which could be avoided if | create my own Al model
specialized for treating mental illness.
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