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Image Nation FE/EEE

Al, Cloud, Blockchain, Web, Mobile, Database & loT Applications Development

HKU / HKUSPACE / EAUHK / CityUHK

Microsoft Certified Azure Developer, Al Engineer & Github Copilot
AWS Certified Solution Architect, Developer, Data Engineer, Machine Learning Engineer & Al Practitioner
Alibaba Cloud Certified Professional in Cloud Computing
Accredited Educator for AWS Academy

Accredited Educator for Microsoft Learn for Educator (MSLE)
Accredited Educator for Oracle Academy

Accredited Educator for Cisco Networking Academy
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Setup Check List

m Make sure you have a Gmail account. If you don’t, create on
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m Anaconda (Python Dev Environment)

Visual Studio Code

Create Github Account & Activate Github Copilot

Apply FREE Github Pro for Student



https://gmail.com/
https://gmail.com/
https://gemini.google.com/
https://gemini.google.com/
https://colab.research.google.com/
https://colab.research.google.com/
https://www.anaconda.com/download/success?reg=skipped
https://www.anaconda.com/download/success?reg=skipped
https://code.visualstudio.com/download
https://code.visualstudio.com/download
https://github.com/signup
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Understanding Data Science Workflow

Data Science Paradigm Shift: Where Does Vibe Coding Fit?
Landscape of Vibe-coding Tools

Quick and Casual EDA (Exploratory Data Analysis)
Interactive Dashboard Generation

Setting Up Al-Native Environment & Workflow

Performing Data Import / Tidy / Transform / Visualization by Natural
Language




To download the slides




Data Science Workflow



Data Science Workflow
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Import —# Tidy — Transform ) —— Communicate

L Model
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Data

Science
Workflow

\.

Visualise

-

Import —# Tidy — Transform ) —— Communicate

L, Model

Understand

Program

Import: Bring data into your programming environment.
Tidy: Structure data into a consistent format.
Transform: Filter and manipulate data of interest.
Visualize: Display data graphically to find patterns.
Model: Create statistical or machine learning models.
Communicate: Share results and insights with others.
Program: Write code to power the entire workflow.



Traditional Programming Barriers
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m Syntax memorisation

m [00 many programming languages
- Python / R/ JavaScript / SQL

m Complex library dependency
- pandas, matplotlib, seaborn etc.

m Complicated application stack
- Anaconda
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Data Analysis Paradigm Shift

m Powered by Al, the data analysis paradigm has shifted
from Syntax Memorization to Intent Architecture

m NEW roles for business analyst in the Al era
- Specification Writer

- Domain Evaluator
- Quality Auditor

10



Tools Landscape of

Vibe Coding



Popular Al Coding Tools

JClaude 49 Gemini ©» Copilot & GitHub Copilot

&JCURSOR & Llovable polt... N& €

Amazon Q

Base 44 CC A Google Antigravity
OpenAl Codex
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Right Tools for Right Use Cases

O Regular Al Chatbot e.g.: Gemini, Copilot, Doubao. Good for quick and
casual data exploration.

m Al-Native IDES e.g.: Cursor, Claude Code, Github Copilot. Good for
complex iterative data processing workflow.

m Rapid App & Dashboard Generators e.g.: Vo, Lovable, Bolt
m Enterprise “Vibe Analytics” Platforms e.g.: Piotly, Base44

14
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Reminder #2




Quick & Casual

Exploratory Data Analysis
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Understand EDA

m EXxploratory Data Analysis
m EDA s the process of investigating a dataset to

understand:

- What the data looks like (size, columns, data types)

- Data quality issues (missing values, duplicates, errors)
- Distributions of variables

- Relationships between variables

- Qutliers and unusual patterns

- Potential insights and hypotheses

18



Tools Good for EDA

m Gemini
m Copilot
m Grok
m Qwen
m Doubao




A
[
=
Q
0Q
9]
~
>
Q
~+
-
o
>
Vv

Common EDA Techniques Include

Summary statistics (mean, median, standard deviation)
Histograms and box plots

_
_
m Scatter plots
m Correlation matrices and heatmaps
_

Data profiling and cleaning

20
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If you have sales data, EDA might reveal

m Which products sell the most
m Seasonal trends

m Customer segments

m Unusual transactions that need investigation

21
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A typical EDA workflow ...

Load the data

Inspect structure and data types
Clean missing or incorrect values
Generate summary statistics
Create visualization

|dentify patterns and anomalies
Draw initial conclusions

22



Let’s Practice EDA

Go download the following dataset



https://data.gov.hk/en-data/dataset/hk-ugc-ugc-student-graduates2
https://data.gov.hk/en-data/dataset/hk-ugc-ugc-student-graduates2
https://data.gov.hk/en-data/dataset/hk-ugc-ugc-student-graduates2
https://data.gov.hk/en-data/dataset/hk-ugc-ugc-student-graduates2
https://data.gov.hk/en-data/dataset/hk-ugc-ugc-student-graduates2
https://data.gov.hk/en-data/dataset/hk-ugc-ugc-student-graduates2
https://data.gov.hk/en-data/dataset/hk-ugc-ugc-student-graduates2
https://data.gov.hk/en-data/dataset/hk-ugc-ugc-student-graduates2
https://data.gov.hk/en-data/dataset/hk-ugc-ugc-student-graduates2
https://data.gov.hk/en-data/dataset/hk-ugc-ugc-student-graduates2
https://data.gov.hk/en-data/dataset/hk-ugc-ugc-student-graduates2

EDA using Gemini / Copilot
/ Qwen / Doubao (10 mins)

m Upload the dataset to Al tools

m Practice with the following prompts

- Describe the dataset

- Change "Number of Graduates (Headcount)" column to
"Headcount™

- Retrieve only the "Taught Postgraduate"” records
- How many records are there?

- Group the data by "Broad Academic Programme Category" and
calculate the total headcount.

- Create a pie chart
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Selecting the right Al tools

Many Al assistants can perform EDA tasks. But they are NOT equals

m Some Al assistants doesn'’t allow file upload by free account
m Some Al assistants restricts types of file upload

m Some has very small context window for free account and it
will cut-off the excessive data without telling you and
therefore your analysis results and visualization results are
NOT correct.

m If you have a paid Al tools, priority should go to paid tools.

m Perform the same analysis tasks in multiple Al tools and
compare their results for validation.

25



Vlastering

Effective Prompting



Al Beginner User Pitfalls
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Only give simple instruction

_

m Doesn’t provide context

m Doesn’t provide clear direction
_

Solution

- Al prompting framework are structured components in a prompt
that can direct Al to achieve the right goal
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SPEC Prompt Framework

(Situation & Role): e.g., Senior Retail Strategist,
Equity Research Analyst.

(Problem & Objective): e.g., Identify churn drivers
among high-tier subscribers.

(Expectation of Data/Schema): Column formats,
target variables, business metrics.

(Constraints & Output Format): Visual palette,
iInteractive elements, tabular summaries.

28



Interactive
Dashboard
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Interactive Dashboard

m Centralized Data Visualization: Displays key metrics,
charts, and graphs within a single web-based interface.

m Dynamic User Control: Empowers users to filter, sort,
and drill down into real-time data on the fly.

m Actionable Insights: Simplifies complex information to
facilitate quick tracking and informed decision-making.

30



Tools Good for Dashboard

mvO by Vercel N@
m Lovable & Lovable

m bolt.new bOlt.new
m Based44 Base 44

m Arena arArena
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Building Interactive Data Applications
& Scenario Simulators

m Prompting Al to generate an interactive web-based
dashboard

- e.g. Using Gemini Canvas, React Chart components and etc.

m Adding user controls

- Sliders for dynamic price elasticity simulations
- Dropdown filters by region/product category

- Dynamic hover tooltips

32



Let’s Practice Interactive
Dashboard Generation

We will use multiple tools and compare them:
vO, Lovable, Bolt, Base44 & Gemini




Al-powered

Analytics Pipeline



Al-powered Analytics Pipeline

Import = Tidy & Transform
Statistical Computation
Visual Storytelling - Deployment
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Tools Options

m VS Code + Github Copilot (Free student version)
m Cursor (Free version comes with limited Al usage)

m Google Colab (Al features not available to Hong Kong at
the moment)

36



Google Colab + Gemini



Google Colab
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m Google Colab is a free
cloud-hosted Jupyter
notebook environment

= Google Cloud $* Diego-Experimental Search (/) for resources, docs, products, and more

o — . that lets you write and

4 execute Python code in
your browser.

m The Al features in Google
Colab is powered by

e 2o ‘ Gemini. Al features are

not available to Hong
Kong at the moment.

38
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Temporarily Fixing

Before Colab Al features are available to Hong Kong

m Google Colab + Gemini Assistant

m Use Gemini to generate python codes

- Describe your data analysis task in natural language
- Let Gemini generate python codes block

m Copy codes from Gemini to Google Colab cell and run

39



Let’S Try (5 mins)
Colab + Gemini




Setting Up Al-Native

Environment & Workflow
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Setting Up Al-Native
Environment & Workflow

Install Python Development Environment

Sign-up Github / Github Copilot

Install Visual Studio Code (VS Code) & Extensions
Configure Github Copilot in VS Code

Open Project in VS Code

Start Vibe Coding

2L S o

42
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Installing Python Environment
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Installing Python

Anaconda is a popular open-source distribution of
Python and R that comes pre-loaded with hundreds of
built-in data science and machine learning packages.

Anaconda Download & Install

(") ANACONDA.

44


https://www.anaconda.com/download/success?reg=skipped
https://www.anaconda.com/download/success?reg=skipped
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Test your Python Installation

In Windows

Open Anaconda PowerShell

All

Anaran -3 (anaconda3)
A Anaconda PowerShell Prompt

-0 R

a Access ?

Accessibility Anaconda Jupyter Anaconda Anaconda
PowerShell... Notebook Navigator Prompt
Anaconda (ana¢ ga
C Spyder
@ Calculator
Camera
Clock

In Mac

Open Terminal app

Le

Q  terminal

Adobe lllustrator 2026 Visual Studio Code Microso ft Outlook Folders Shortcu

Terminal

@ terminal-notifier

EEEme—.

45
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Type command:

In Windows In Mac

=) Anaconda PowerShell Prompt X = | ™~ l (base) 2 python ——version
Python 3.14.§

(base) PS C:\Users\sunnyng> python (base) =
Python 3.14.6
(base) PS C:\Users\sunnyng>

It’s okay if your version number show different as long as it
greater than 3.10

46



Status of Python Versions

It’'s NOT safe to use versions shows end-of-life
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end-of-

life

Python 2.7

|
|
Python 3.6 NN nd-of-life
Python 3.7 | <nd-of-iife
Python 3.8 — end-of-life
Python 3.9 _ énd-of-life
Python 3.10 security ]
Python 3.11 | seclurity ]
Python 3.12 | sec[urity ]
Python 3.13 - )
Python 3.14 | | )
Python 3.15 prerelease ' | ]
Python 3.16 feature [ | ]
"19 '20 '21 '22 '23 '24 '25 '2 '27 '28 '29 ’ '30 | '31 '32
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2
Sign-up Github
.Github Copilot



Google for “Github”

Or visit



https://github.com/

Display a menu

Create your free account

Explore GitHub's core features for individuals and organizations.

See what's included A

v Access to GitHub Copilot

Increase your productivity and accelerate software
development.

Unlimited repositories

Collaborate securely on public and private projects.

Integrated code reviews

Boost code quality with built-in review tools.

Automated workflows

Save time with CI/CD integrations and GitHub Actions.

Community support

Connect with developers worldwide for instant feedback

and insights.

Sign up for GitHub

& Continue with Google
& Continue with Apple

or
Email’

Email

Password’
Password

Password should be at least 15 characters OR at least 8 characters including a
number and a lowercase letter.

Username’
Username

Username may only contain alphanumeric characters or single hyphens, and
cannot begin or end with a hyphen.

Your Country/Region’

Hong Kong v

For compliance reasons, we're required to collect country information to send
you occasional updates and announcements

GitHub Copilot

Sign up for Copilot Free for coding assistance on the web, in the
IDE, and in the CLI. See terms

Email preferences

|| Receive occasional product updates and announcements

Create account

50
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t h b Sunny Ng
G I u o © Setstatus
CO pl IOt A Profile
- 5 [J Repositories
S ett I n g " Y Stars
, [o] Gists

b Organizations

In Github website, click at

your profile icon and reach " @ Enterprises
to “Copilot settings” § Fieensers
D, 53 Settings

¢ & Copilot settings
A Feature preview
& Appearance

1 Accessibility

X, Try Enterprise

[» Signout
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Copilot Setting on Github Website

GltH ub COp”Ot Free

Getting started

Vv Install Copilot in your editor

Ask about coding problems and get code completions while you work.

»{J Visual Studio Code =~

> Chat with Copilot anywhere

> Start building with Copilot

Usage
Inline suggestions 0% used
Included credits 0% used

Upgrade your Copilot plan for higher usage limits, premium models, Al reviews and more.

0/3 complete

Upgrade plan

52



Github Copilot Pricing

BEST VALUE
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Free Pro Pro+ Max

For lightweight chats For medium agent tasks For complex tasks For sustained, high-volume tasks

SO usD $10U53 339 UsD $1OO UsD

per user / month per user / month per user / month

Start for free Choose Pro Choose Pro+ Choose Max

Openin VS Code

What's included: Everything in Free and: Everything in Pro and: Everything in Pro+ and:
frontier mo arly s to frontier mo
ed monthly

= v r e e CO and ~ ¢
ymunity Support Unlimite included monthly
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O Platform ~

Education

Github Education

Solutions ~ Resources ~ Open Source ~ Enterprise ¥ Pricing Search

Students  Teachers  Schools  Partners

GITHUB EDUCATION N

Hey students, your tech career starts here

Open the doors to innovation and growth in the tech world

Join GitHub Education

Free GitHub Pro account for verified learners

/

Dashboard

54


https://github.com/education/students
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Install & Configure
Visual Studio Code
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Installing VS Code

Download Visual Studio Code

Free and built on open source. Al agents, Git, debugging, and extensions included.

QL)

’

. - -‘
4 Windows 4 .deb 4 .rpm 4 Mac
Windows 10, 11 Debian, Ubuntu Red Hat, Fedora, SUSE macO0S 12.0+

User Installer Y] [ANNTY

System

Installer @ @
zip AEEA
cLI (x64 | Arm64 |

deb () [FEER) ()
PESN <62 | arms2 [ armed)

POIPH 6 [ amaz | armos

Snap
ST 04 [ armz [ o

LWL intel chip J Apple silicon
SR intel chip | Apple silicon]

Universal

56
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Configure VS Code

30 Setup - Microsoft Visual Studio Code (User) — X
Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Visual Studio Code, then click
Next.

Additional icons:
! (] Create a desktop icon

Other:

& Add "Open with Code" action to Windows Explorer file context menu

& Add "Open with Code" action to Windows Explorer directory context menu
| Register Code as an editor for supported file types
& Add to PATH (requires shell restart)

Back Next Cancel
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Configuring Github Account
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Sign in your Github account

Sign in to use GitHub Copilot

O Continue with GitHub

> Continue with Google

.’ Continue with Apple

At lower-right corner
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Authorize Visual Studio Code

From the options below, choose which account you
would like to use to authorize this app.

. Continue
in-hk

or

Use a different account

60
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< o ()

Authorize Visual Studio Code

Visual Studio Code by Visual Studio Code

wants to access your in-hk account

R Personal user data

Email addresses (read-only), profile information (read-only)
[:_l Repositories
n Public and private

@ Workflow

Update GitHub Action Workflow files.

Authorize Visual-Studio-

C |
ance Code

Authorizing will redirect to
https://vscode.dev

O Owned & operated @ Created 9 years ago More than 1K
by GitHub GitHub users

Learn more about OAuth

61
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VS Code Extensions

Extensions C

Search Extensions in Marketplace Y%
> Installed 50
> Recommended 5

> MCP Servers
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Installing “Live Server” Extension

B In the SearCh bOX, type Extensions: Marketplace G
“Live Server” ‘to Search live server Xx= ¢

and install the extension
for web development

()
\(5)

o 5

Live Server & 3ms
Launch a development local Server with ...
Ritwick Dey £33

Live Server (Five Server) ®3M W45
A better Live Server with instant updates...

Yannick m

Live Server Preview {®1.6M W35
Preview your HTML file with localhost se...

negokaz m

Live Preview {®13.4M W 45

Hosts a local server in your workspace f...
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Check “Github Copilot Chat” Extension

m In the latest VS Code,

this feature is pre- o
installed and therefore e
no need to install. You R
are suggested to S e

b L

install the latest
version

m In case you are using
older version of VS
Code, please search
and install it.

Hugging Face Provider for Git... ¢@43K W5
An extension that integrates Hugging Face I...

@ Hugging Face m
GitHub Copilot Chat Usage 3K W5
Analyze token usage and costs from GitHub ...
Allmind m

LiteLLM Provider for GitHub C... ¢{@10K W5
Use 100+ LLMs in GitHub Copilot Chat throu...

X B Extension: GitHub Copilot Chat X [> ([ -

GitHub Copilot Chat ;'

GitHub € github.com
@ 77935264 | i Wririr(384)
Al chat features powered by Copilot

Disable Al Features Vv {3

DETAILS FEATURES CHANGELOG

GitHub Copilot - Your autonomous
Al peer programmer

GitHub Copilot is an Al peer programming tool that transforms
how you write code in Visual Studio Code.

64



VS Code Al Pane

Sessions Cc QY @
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e U & (B
s e
C Q ¥

+ @ demol.py

load panda and numpy Iibrary‘

+ D Agent 8 = @0

(J Local © Default permissions

I

@) Prettier

0.6.final.0 () Go Live
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Getting Familiar with

Github Copilot

&




} / / L e v
b ’
Global Cloud LLM .:
- (Large Language Model) -

OpenAl GPT-4, GitHub ;

.DataLake”.‘é’; .

a

SR GitHub Copilot: * _,«.-
Sarah's Context Intelligent Assnstant ‘
Intent (Codebase, File Tree, Comm &’

%Quﬁ\\x‘u\ss\m
| Sarah's Intent

= Real-time Code
7.) Suggestions

S = — =N : & .
| -Unde andmg WK T e L\ )

& o
A Global Cloud LLM
e R%fgcct?ne otst" (Large Language Model)

OpenAl GPT-4, GitHub Infrastructure,
Data Lake



Models in Github Copilot

O GitHub Docs Version: Free, Pro, & Team ~ Search or ask & Copilot Q
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[l < / Almodels / Supported models

GitHub Copilot Supported Al models in Copilot @
wulivepe - This table lists the Al models available in Copilot, along with their release status.
How-tos - Model name Provider Release status
GPT-5 mini OpenAl GA
Reference N
Chat cheat sheet GPT-5.3-Codex OpenAl GA
Customization cheat sheet GPT-5.4 OpenAl GA
“ Al models
GPT-5.4 mini OpenAl GA
| Supported models
Model comparison GPT-5.4 nanolll OpenAl GA
Model hosting GPT-5.5 OpenAl GA
Copilot feature matrix
GPT-5.6 L (0] Al GA
Keyboard shortcuts una pen
v Copilot CLI reference GPT-5.6 Sol OpenAl GA
~ GitHub Copilot app reference GPT-5.6 Terra OpenAl GA

Custom agents configuration
Claude Fable 521 Anthropic GA
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Pick your favorite model

‘ ISearch models ‘ I

v Auto 10% to 100% discount

GPT-5.6 Terra
Upgrade
Upgrade

> Other Models £33

J ‘l + (@ Agent & Auto
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Interaction Modes
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Mode: Autonomously executes Ch =
multi-step tasks, edits files across your -
project, and runs commands to achieve —
a hlgh-level goal modernize-azure-dotnet
Mode: Answers questions and e S
eXplalnS COde WIthOUt mOdlfylng yOur modernize-java-assessment
Workspace modernize-java-security
modernize-java-upgrade
MOde: EXplOI‘eS your COdebase tO 3 modernize-rearchitecture
Create a. detalled, Step'by'Step / Configure Custom Agents...
implementation plan before any code is + oaen 8w =
written.
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Opening Project
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Download Project Codes

m Download the project
codes

m Unzip the file

m Open the project folder
in VS Code

€ vibe-coding-for-data-analysts

¥ main ~ ¥ 1Branch © 0 Tags

€ ngsanluk first commit
data
images

[ .gitignore

[ README.md

0 README

Public

Q Gotofile

first commit
first commit
first commit

first commit

S Pin & Watc

T Addfile v & EEGEeLI[-R4
Codespaces

(3 Clone ®
HTTPS SSH GitHub CLI
https://github.com/ngsanluk/vibe-coding-for O]

Clone using the web URL.

€) Open in GitHub Copilot app
(¥ Open with GitHub Desktop

[} Download ZIP
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Start Vibe Coding



Vibe Coding to do ...

Data Import

Tidy & Transform

Statistical Computation

Visual Story Telling

Executive Summary Generation




Data Science Workflow
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Visualise

-

Import —# Tidy — Transform ) —— Communicate

L Model

Understand

.

Program




Working with
Jupyter Notebook in
Visual Studio Code
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To create new Jupyter
Notebook in VS Code

m There is existing Jupyter Notebook file in our project, you can
double click to open it

m If you wish to create new notebook file, choose

m In the popup command input box, Type and choose

m By default, it is untitled notebook file, save the notebook file
with your preferred file name before you start coding
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Choose your Python
Environment 1/2

m Choose Python Environments ...

. Select Kernel

‘ |Type to choose a kernel source ’

'l Python Environments... O K

Existing Jupyter Server...
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¢

Choose your Python
Environment 2/2

m Choose Anaconda if you installed Anaconda
m Or choose any other python installed on your computer

& Select a Python Environment C

\
/

~+ Create Python Environment Recommended K
base (Python 3.14.6) /opt/anaconda3/bin/python Conda Env
Python 3.14.7 Jopt/homebrew/bin/python3 Global Env

Python 3.9.6 /usr/bin/python3
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Starting Building Up
Your Github Portfolios

In an Al-driven market, an active GitHub portfolio
IS the ultimate proof that you can actually build and
execute solutions, not just pitch them.




Enterprise Al Governance,
Data Privacy & Verification
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Enterprise Al Governance,
Data Privacy & Verification

m Protecting Proprietary Corporate Data

- Understanding enterprise data ingestion policies and
anonymization best practices before feeding tables to public LLMs.

m Free Al tools often will feed your uploaded data for model
training purpose

m Auditing Al calculations against ground-truth math to
prevent hallucinations.
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Thank You!



