Interface and Application Programming: Elle, Kathryn ## Group assignment: - Compare as
many tool options as possible. - Document your work on the group work page and reflect on
your individual page what you learned.

ChatGPT said:

Here's a structured response for the Interface and Application Programming assignment,
including both the group assignment and ideas for your individual reflections:

% Group Assignment (Elle & Kathryn):

Objective:

Compare as many interface and application programming tool options as possible, and

document findings clearly.

Tools Compared:

Tool / Platform Type
Arduino IDE Embedded
Dev
Processing GUI
Programming
MIT App Mobile App
Inventor Dev
TouchDesigner Visual

Programming

Python + Desktop App
Tkinter
JavaScript + Web Ul

HTML

Pros

Easy to use,
beginner-friendly,
direct hardware
access

Great for visuals,
simple graphics,
Arduino serial input

Drag & drop U,
Android-friendly

Real-time
visualizations, great
for interfaces

Powerful,
customizable, works
with serial

Cross-platform, highly
customizable

Cons

Limited Ul tools,
less visual

Limited in complex
Ul handling

Less control,
Android only

Steeper learning
curve, not
embedded-focused

Not web-based,
more code required

Requires setup,
may need
backend/server

Example
Use

Servo
control

Data
display

Touch Ul

Sensor
display

Control
panels

Web
dashboard
S



Node-RED Visual Easy loT workflows, May need some Sensor

Programming integrates with MQTT  setup, learning networks
and APIs curve
Blynk Mobile loT Easy to link mobile to  Some features are  ESP32
microcontrollers paid, less interface

customization

Group Notes:
e Tested Arduino with serial communication and Processing for visualization.
e Explored MIT App Inventor to create a mobile interface that could start or stop an action.

e Compared Python GUI (Tkinter) vs web-based Ul (HTML + JS) for desktop vs mobile
use cases.

e Discussed when visual tools like Node-RED or TouchDesigner are more useful for rapid
prototyping.

Individual Reflection (Elle or Kathryn):

dax

Use this on your individual page as a personal reflection example:

What | Learned:

e | explored how different tools serve different purposes—Arduino for low-level control,
Processing for quick visuals, and HTML/JS for web interfaces.

e | realized how web tools (like JavaScript/HTML) can create highly interactive Uls but
require a bit more setup.

e | enjoyed using MIT App Inventor for mobile prototyping—it's fast and doesn’t require
much coding.

e This assignment taught me the importance of choosing the right tool based on the
device (mobile vs desktop), user (developer vs end user), and speed of development.




Would you like help writing your individual page in full, or want suggestions for visuals or
diagrams to go with this?
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You said:

Implement a User Interface (Ul) using programming and explore protocols to communicate with
a microcontroller board that you designed and made.

ChatGPT said:

Here's how you can approach the assignment: "Implement a User Interface (Ul) using
programming and explore protocols to communicate with a microcontroller board that
you designed and made." This includes a practical implementation, explanation of protocols,
and documentation ideas.

=~ Overview

Objective:

e Build a User Interface (Ul) using a programming environment (desktop, mobile, or
web).

e Communicate with your custom microcontroller board using a standard protocol
(e.g., serial, 12C, Wi-Fi, Bluetooth).

B Step 1: Choose Your Interface Type

Option Language/Tool Platform Difficulty Use Case
Desktop GUI  Python (Tkinter, PyQt) PC/Mac/Linux Medium Local control, simple
ul
Mobile App MIT App Inventor, Android/iOS Easy-Mediu  Wireless control via
Blynk m phone
Web HTML + JavaScript Any (browser) Medium-Har Remote access via

Interface d Wi-Fi



Visual PC/Mac

Platform

Processing,
TouchDesigner

Medium

Data visualization

4, Step 2: Select Communication Protocol

Protocol Description

Serial (UART) USB communication to

PC
Wi-Fi Wireless communication
(HTTP/WebSocket) to web or mobile apps
Bluetooth Wireless, short range
12C / SPI Board-to-board

communication

Hardware
Required

USB cable,
onboard UART

ESP32, Wi-Fi chip

Bluetooth module
(e.g. HC-05)

Additional
sensors/boards

Notes

Most common,
easy with Python

Fast, flexible for
web Uls

Great for mobile
apps

Not for Ul, more
for expansion

., Example Implementation (Python Ul + Serial to

ESP32):

Hardware:

e Custom microcontroller board with ESP32 or ATmega chip

e USB or UART connector to PC

Software:

e Python with Tkinter GUI

e pyserial to send commands via serial

Python Code Snippet:

python
CopyEdit



import tkinter as tk
import serial

# Connect to board (adjust COM port as needed)
ser = serial.Serial('COM4', 9600)

def toggle_led():
ser.write(b'1') # Send a command to turn on LED

# Build UI
root = tk.Tk()
root.title("Board Controller")

button = tk.Button(root, text="Toggle LED", command=toggle_led)
button.pack(pady=20)

root.mainloop()

Microcontroller Code (Arduino/ESP32 C++):
cpp
CopyEdit
void setup() {
Serial.begin(9600);
pinMode (LED_BUILTIN, OUTPUT);

}

void loop() {
if (Serial.available()) {
char ¢ = Serial.read();
if (¢ == "1") {
digitalWrite(LED_BUILTIN, !'digitalRead(LED_BUILTIN));
}

/" What to Document



On your project documentation page, include:

e Screenshots of your Ul

e A photo or schematic of your board

e Code snippets (Python, microcontroller)
e Protocol choice and why you used it

e Challenges and how you solved them

e Reflection: What would you improve?

Would you like me to help write a polished final version of your documentation for this? Or adapt
the Ul for Wi-Fi or mobile apps instead of serial?
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You said:

Group assignment: Compare as many tool options as possible. Document your work on the
group work page and reflect on your individual page what you learned. Overall Comparison:
Processing vs. MIT App Inventorq] Feature Processing  MIT App Inventor Type
Text-based IDE for creative coding Block-based visual app builder Programming Style
Java-based code Drag-and-drop blocks Best For Visual/interactive prototypes, serial
data (e.g., Arduino) Mobile apps with simple Uls, Bluetooth/loT interaction Hardware
Integration Strong with serial (e.g., Arduino, sensors)  Strong with Bluetooth/Wi-Fi devices
(e.g., ESP32, Arduino) Ease of Use Beginner-friendly code, but requires typing Very
beginner-friendly, no code required Offline Use Yes (Processing IDE) Yes with offline App
Inventor version (optional) Processing{] Prosy Great for visual programming, drawing, and
real-time data visualization Excellent for communicating with Arduino via serial port Supports
external libraries (e.g., ControlP5 for GUI) Consq Not for mobile or web apps GUI requires
manual coding and is less modern MIT App Inventory] Prosq[ Easily create Android apps with
Bluetooth, Wi-Fi, sensors Ideal for educational environments or rapid mobile app prototyping
Built-in blocks for hardware like micro:bit, Arduino (via Bluetooth), ESP32 (via Wi-Fi) Consq
Limited customization compared to full code Only Android (iOS support is experimental) It is
better to use processing if you want a desktop interface with real-time visuals, you are reading
or writing data to hardware over serial, or you are making an interactive art/tech display. It is
better to use MIT APP Inventor if you want a mobile interface, your device communicates with
Bluetooth or Wi-Fi, or you want a block-based, beginner-friendly workflow. To see full
conversation with ChatGPT about this week, visit Amalia’s Interface Week. this is one groups
work



ChatGPT said:

Great! Since you've shared your group's assignment content comparing Processing vs. MIT
App Inventor, | can help you format it clearly for your documentation page and also help you
write your individual reflection (as required).

"4 Final Group Work Documentation (for Group Page)

C,, Overall Comparison: Processing vs. MIT App Inventor

Feature Processing MIT App Inventor

Type Text-based IDE for creative Block-based visual app builder
coding

Programming Java-based code Drag-and-drop blocks

Style

Best For Visual/interactive prototypes, Mobile apps with Bluetooth/Wi-Fi and
serial data simple Uls

Hardware Strong with serial (Arduino, Strong with Bluetooth/Wi-Fi (ESP32,

Integration Sensors) Arduino, micro:bit)

Ease of Use Beginner-friendly coding, Very beginner-friendly, no code
needs typing required

Offline Use Yes (Processing IDE) Yes (with optional offline version)

| Processing
Pros:

e Excellent for creative visuals and real-time graphics
e Strong integration with Arduino via serial communication

e Supports libraries like ControlP5 for sliders, buttons, etc.

Cons:



e No mobile or web support

e GUI design requires manual coding and is less modern-looking

@ MIT App Inventor
Pros:

e \Very easy to create functional Android apps
e Built-in Bluetooth and Wi-Fi components
e Great for loT apps using ESP32, Arduino, micro:bit

e |deal for classroom and fast prototyping

Cons:

e Limited Ul flexibility compared to full code

e Primarily supports Android (iOS in beta/experimental)

4 Summary:

e Use Processing if:
You need a desktop app with real-time visual feedback, working over serial (e.g.,
sensors, motors), or you're making something artistic or graphical.

e Use MIT App Inventor if:
You want a mobile interface, your microcontroller uses Bluetooth/Wi-Fi, or you're
aiming for a quick beginner-friendly build.

For more insights, check out our full chat with ChatGPT on Amalia’s Interface
Week page.




- Example Individual Reflection (for Your Personal
Page)

Feel free to copy or modify this for Elle or Kathryn:

+ What | Learned (Elle/Kathryn)

This week | learned how different tools are best suited for different kinds of interfaces.
Processing was really useful for building desktop-based graphical interfaces, especially when
communicating with hardware over serial. | liked how you could visualize sensor data in real
time and build custom visuals using code.

On the other hand, MIT App Inventor made it super easy to build mobile apps and control
hardware via Bluetooth or Wi-Fi. | was surprised at how quickly | could build a working interface
without writing code—just dragging blocks!

| also learned about communication protocols like serial for wired PC-board connection and
Bluetooth/Wi-Fi for wireless control. It was interesting to see how each tool aligns with different
hardware communication needs.

If | were building a control panel for something like an interactive art project, I'd use Processing.
But if | wanted to make a remote controller or 10T app, App Inventor would be the way to go.

Would you like a version formatted for your website or portfolio? | can help generate the code or
layout in HTML/Markdown if needed.
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You said:
i need our week to look like that but using different examples. that was just an example

ChatGPT said:

Got it! You want your Interface and Application Programming week to be formatted like the
example you gave, but using different tools that you and your group (Elle & Kathryn) explored.

Here’s a polished and complete version of your group documentation, following that structure
but with new examples (e.g., Python (Tkinter) and JavaScript + HTML Web App) — feel free
to modify tools if you used different ones.




Interface and Application Programming: Elle & Kathryn

99 Group Assignment:

Goal: Compare as many interface and application programming tools as possible. Document
our work and reflect individually.

% Overall Comparison: Python (Tkinter) vs. JavaScript +
HTML Web App

Feature Python (Tkinter) JavaScript + HTML Web App
Type Desktop GUI framework Browser-based Ul (web development)
Programming Text-based Python scripting Web technologies (HTML, CSS, JS)
Style
Best For Simple desktop apps, local Web-based dashboards,

serial communication Wi-Fi-enabled control
Hardware Great with serial via pyserial Works well with Wi-Fi devices (ESP32
Integration HTTP/WebSocket)
Ease of Use Moderate; Python is readable Requires web dev knowledge, but
and simple highly flexible
Offline Use Yes Can be used offline with local files or
servers

- Python + Tkinter

"4 Pros:

e Native GUI components (buttons, sliders, labels)

e Integrates easily with hardware using pyserial

e Quick setup for local interfaces



e Great for real-time data from sensors or microcontrollers

X Cons:

e Only runs on desktops/laptops
e GUI looks outdated without styling extensions

e No built-in support for mobile or browser use

€ JavaScript + HTML Web App

"4 Pros:

e Accessible on any device with a browser (desktop, tablet, phone)
e Highly customizable with HTML/CSS
e Can use fetch/HTTP/WebSockets to talk to ESP32 or web server

e No software installation needed for end-users

X Cons:

e Requires understanding of multiple web technologies
e Needs a local or hosted web server for full functionality

e More setup required than drag-and-drop platforms

/- Summary:

e Use Python + Tkinter if:
You want a simple desktop application that talks to your microcontroller over USB



serial (e.g., turning on LEDs, reading sensor data).

e Use JavaScript + HTML if:
You want a mobile-friendly web interface that works over Wi-Fi, can run in a browser,
and allows remote control or monitoring of an ESP32.

) To view full design notes and ideas, visit Kathryn’s Interface Week page.

“2 Individual Reflection (Example: Elle)

Replace name or tweak details for your own page.

What | Learned (Elle)

This week | explored two very different types of user interface tools: Python with Tkinter and
JavaScript for the web. | liked how Python + Tkinter was quick to build and easy to test directly
on my computer. It was perfect for connecting to my ESP32 over USB and sending serial
commands to turn on LEDs or read values.

JavaScript + HTML was more challenging for me, since it involved learning how to set up a
simple webpage, but | learned a lot about how Wi-Fi devices (like ESP32) can serve or respond
to webpages. It was really exciting to see my microcontroller respond to a button | clicked in a
browser.

I now understand that the type of interface you build depends on your user and hardware.
A local serial GUI is simple but limited to desktop. A web Ul is flexible and remote-friendly, but
takes more setup. Both tools were valuable, and I'd love to combine them in a future project.

Would you like me to generate the HTML or Markdown version for your documentation site as
well? Or would you like help writing the second personal reflection (for Kathryn)?

40

You said:
use simpler words in pros and cons'

ChatGPT said:



Absolutely! Here's a simplified version of the group comparison, with easy-to-understand
language in the pros and cons for both tools. This version keeps the same structure but uses
clearer, more student-friendly wording.

Interface and Application Programming: Elle & Kathryn

99 Group Assignment:

Goal: Try out different ways to make user interfaces and see how they connect to
microcontrollers. We compared two tools and explained which one is better for different projects.

% Overall Comparison: Python (Tkinter) vs. JavaScript +
HTML Web App

Feature Python (Tkinter) JavaScript + HTML Web App

Type Program for making desktop apps  Program for making web pages

Programming Uses Python code Uses HTML, CSS, and JavaScript

Style

Best For Simple apps that run on a Apps you can use on any device
computer with a web browser

Hardware Works well with USB/serial (like Works well with Wi-Fi (like

Integration Arduino/ESP32) ESP32)

Ease of Use Not too hard, especially if you A bit harder because it uses
know Python multiple languages

Offline Use Yes, runs without internet Yes, if files are saved locally or on

a local server

= Python + Tkinter

"4 Pros:



Easy to make buttons and labels for your app

Can talk to your board using a USB cable

Good for quick testing on a computer

Can read and show sensor data in real time

X Cons:

e Only works on computers (not phones or tablets)
e The design looks old and simple

e Not very fancy or modern-looking without extra tools

& JavaScript + HTML Web App
"4 Pros:

e \Works on phones, tablets, and computers
e You can design it however you want with colors and styles
e Can send data to/from your board using Wi-Fi

e No need to install anything—just open in a browser

X Cons:

e You have to learn more than one language (HTML, CSS, JS)
e Needs extra steps to set up (like a local server)

e Harder to get started if you're new to web stuff




A~ Summary:

e Use Python + Tkinter if:

You want a simple app on your computer that talks to your board using a USB cable
(like controlling lights or reading sensors).

e Use JavaScript + HTML if:

You want a web app that works on your phone or computer and talks to your board
over Wi-Fi (like a remote control).

), To see more of what we did this week, visit Kathryn’s Interface Week page.

= Individual Reflection (Example: Elle)

You can copy this and change the name and details for Kathryn.

What | Learned (Elle)

This week | tried out two different ways to make a user interface. First, | used Python with
Tkinter to make a small desktop app. It could talk to my ESP32 board over USB, and | used it
to turn on lights and read sensor data. It was simple and worked well for a computer.

Then | made a small web page with buttons using HTML and JavaScript. | connected it to
my board using Wi-Fi, which was cool because | could use it on my phone too. It took more time
to set up, but I learned a lot about how web pages and microcontrollers can work together.

I now understand that each tool is good for different things. Python is great for simple, local
projects. JavaScript is better when you want to control something from far away using Wi-Fi.

Let me know if you want the same style for a second individual reflection, or if you want this
in HTML or Markdown format for your class website!

40
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