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GenAl Workshop Series - Session 3
Turning Data into Insight

From organized research to insightful results
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Using Al as Your Research Assistant

Session 1 — Ideation & Planning: From ldeas to Ethics

« November 6, 2025 | 9:30 AM — 11 AM | Auditorium A

Session 2 — Research Design & Execution: Designing with Intelligence

« January 16, 2026 | 9:30 AM — 11 AM | Auditorium A

Session 3 — Analysis & Interpretation: Turning Data into Insight

e February 26, 2026 | 11:00 AM - 12:30 AM | Auditorium A

Session 4 — Reviewing & Dissemination: Sharing with Impact

« March 2026
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Today's Journey

90-Minute Workshop Structure:

Time

10 min

25 min

15 min

25 min

15 min

Section

Part 1: Foundation

Part 2: Al Tools for Data Analysis
Part 3: Al Tools for Interpretation
Part 4: Hands-On Exercise

Part 5: Discussion & Wrap-up

Focus

Understanding Agentic Al

Claude, Claude Code, Jupyter Al, Cursor
Research synthesis, visualization, reporting
End-to-end analysis workflow

Key takeaways, next steps
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Previous Sessions Recap

Session 1 — Ideation & Planning: From ldeas to Ethics

November 6, 2025 | 9:30 AM - 11 AM
What We Covered:

e The Al Revolution in Research Discovery
o From keyword search to semantic understanding
o Tools that find papers by meaning, not just matching terms
e Key Principles Established:
o Al as brainstorming partner, not oracle
o Always verify Al-suggested citations
o Use specialized tools for specialized tasks (Elicit, Scite.ai, Connected Papers)

o Combine tools for comprehensive literature coverage

e The Gap We Left: "You have ideas. You have literature. Now what?"

@ Foundation model

GPT-4
Retrieval

SCOpUS Al Augmented
Generation
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Previous Sessions Recap

Session 2 — Research Design & Execution: Designing with Intelligence

January 16, 2026 | 9:30 AM — 11 AM
What We Covered:

In-Context Learning & Custom GPT

e Persistent system instructions and knowledge bases Projects vs Custom GPTs
e Custom GPT vs Projects (behavior vs context) When to use which?
e Building domain-specific Al assistants
Al Scientist — Start Ready from Scratch . @
Projects Custom GPTs
( J Seed ideas to Complete papers Organize chats and files. ~ Fixed instructions, reusable.
Per-project memory. Actions and knowledge.

Al Task Management

e Claude Code for local file operations
e Notion Al for research databases
e Model Context Protocol (MCP) integrations

The Gap We Left: You can design and plan research with Al. But how do you automate data analysis?
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Overview

PART 1: clear separation between foundation context and other parts
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Agentic Al vs. Generative Al

Agentic Al acts autonomously to complete goals through a perceive-reason-act-learn-coordinate cycle. Generative Al creates outputs

from prompts. The shift: from generating content to achieving objectives

Al Agents Agentic Al
Input Network -
l il =
Analysis\) r& /Memory
p cooranation”
rocess 7 oordination
& @

- Decision\A & /Optimize
) (

a

Output Swarm execute
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Perceive Phase of Agentic Al

Agentic Al gathers information from multiple sources simultaneously your data files, databases, external APIs, and real-time tools, to

build a complete picture of your research context

— 5 Entities
loT networks [~
3 — Extract features
| r g /’ \‘ .
Databases ::J&fw o s .
: \ \ ! o
3 — Establish context
‘ k AN S~ - = - s B
External tools [ ___
Ensure a clear understanding

of the objectives

For researchers: Claude Code can perceive your project structure, dataset characteristics, code dependencies, and

coordinate with tools like Perplexity or GitHub, all before taking action
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Reason Phase of Agentic Al

After perceiving the context, Agentic Al reasons about the best approach, breaking complex tasks into steps, considering constraints,

and planning optimal strategies using multiple Al techniques.

Step 1 Step 2 Step 3
Interpret inputs Define aplan Sequences actions
LLM GenAl Machine learning
Current and Business rules thresholds Proprietary or

Complex tasks NeeicslcEE and dynamic scoring external documents

This reasoning ability, handling ambiguity, adapting to constraints, and planning multi-step solutions, is what separates

Agentic Al from traditional automation
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Act Phase of Agentic Al

Agentic Al executes planned tasks by selecting and using appropriate tools, APIs, code execution, file operations, while respecting

operational boundaries and handling errors autonomously.

Interaction with Fallback Operational
suitable tools procedures boundaries

Task execution

Predefined constraints and fallback procedures ensure reliable, safe execution while maintaining autonomy.
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Learn Phase of Agentic Al

Agentic Al doesn't just execute tasks once. It learns from outcomes, captures performance metrics, incorporates your feedback, and

stores context to improve future interactions.

/‘/I Outcomes,
l" interactions, and
performance

5
oo @

context

Workflows
with high error
or escalation
rates

Recorded human e/
overrides &

feedback

This learning loop enables the system to adapt, reduce errors, and handle increasingly complex research tasks over time.
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Coordinate Phase of Agentic Al

Agentic Al coordinates multiple specialized agents through APls and protocols, with a main agent orchestrating tasks, managing

priorities, and resolving conflicts to achieve complex research goals.

Task group

Rol
o Task group

This coordination through Model Context Protocol (MCP) enables researchers to leverage multiple tools and data sources

seamlessly.
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PART 2: Al Tools for Data Analysis
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The Research A

The Data
Scientist's Guide
to Matplotlib

Master Visual
Storytelling and
Analysis with Python

nalysis Challenge

Data Visualizabion
in Python s

David Landup

Practical, hands-on, straightforward guide
to understanding and performing

Data Visualization and Exploration using
Python, Pandas and Matplotlib

Northwestern

Department of Statistics
and Data Science

Introduction to Data
Science with Python

Preface

Quick overview: Python v
programming

1 Introduction to Python and
Jupyter Notebooks

2 Data structures

Exploratory data analysis v
3 Reading data

4 NumPy

5 Pandas

6 Data visualization

7 Data cleaning and preparation
8 Data wrangling

9 Data aggregation

10 Alternative solutions by
students

Appendices v

References

Exploratory data analysis > 3 Reading data

3 Reading data
3.1 Types of data - structured and unstructured

Reading data is the first step to extract information from it. Data can exist broadly in two formats:

1. Structured data, and
2. Unstructured data.

Structured data is typically stored in a tabular form, where rows in the data correspond to “observations”
and columns correspond to “variables”. For example, the following dataset contains 5 observations, where
each observation (or row) consists of information about a movie. The variables (or columns) contain
different pieces of information about a given movie. As all variables for a given row are related to the same

movie, the data below is also called relational data.

Rotten
Production Release Creative  Tomatoes IMDB
Title US Gross Budget Date Major Genre Type Rating Rating
0 The Shawshank 28241469 25000000 Sep 23 Drama Fiction 88 9.2
Redemption 1994
1 Inception 285630280 160000000 Jul16 Horror/ Fiction 87 9.1
2010 Thriller
2 OneFlew Overthe 108981275 4400000 Nov 19 Comedy Fiction 96 8.9
Cuckoo's Nest 1975
3 The Dark Knight 533345358 185000000 Jul18 Action/ Fiction 93 8.9
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Where Does Research Time Actually Go?

Studies show researchers spend 60—-80% of analysis time on: (Backend)

Crop Yields in Kanto Sepal Length vs. Sepal Width Distribution of Sepal Width
45
- @
= e ® species = mmm  Setosa
5 08 40 ° 0 e setosa 40 === \ersicolor
2 % 35 @ ‘:. e versicolor mmm \firginica
g 2 ® ;: .. ®% e virginica 30
o 06 T 30 to o2 em o)’ @
s RN i X &
3 / —=— Apples 25 e 5" %o o i . o
04 o e "o o o —
: --+- Oranges b .
20 L] 0 - .-_
2000 2001 2002 2003 2004 2005 5 6 T 8 4
Year sepal_length
Restaurant bills Flight traffic Data Science Meme
January 600 .
February @
March & ¢
April 500
= May
f i £ J‘ijle 400 -
8 uly
21 g August -300
September
| Male October -200
mmm Female November
0 - - December
Thur Fri Sat

This isn't about replacing your Python skills, it's about spending that skill where it matters most.
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Hours of Debugging... Solved in Seconds

Researchers traditionally spent hours in a cycle of trial, error, and endless searching. Al changes that completely.

How to fix error in installing TensorFlow?

Asked 1year, 5months ago Modified 1 year, 5 months ago Viewed 443 times

| have the following problem with my TensorFlow installation. | am using Python 3.12.

0 B Copy
Traceback (most recent call last):
- File "C:\Users\user\AppData\Roaming\Python\Python312\site-packages\tensorfLlow\pythi
from tensorflow.python._pywrap_tensorflow_internal import =
ImportError: DLL load failed while importing _pywrap_tensorflow_internal: A dynamic ~

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "D:\midterm\lst.py", line 5, in <module>
from deepface import DeepFace

Same error. 3 hours vs 60 seconds. That's the difference.

ImportError: DLL load failed while importing _pywrap_tensorflow_internal: A dynamic | X

SR i £ U e i UL Uy Sy DA SR R e
Resposta - 7 votos Resposta - 7 votos Resposta - 0 votos

I have found solution for this The following seems to be Hi@Christlan, This problem
it might be that your cpu... what solved the problem:... is related to version. Follo...
Mais Mais Mais

Feedback

YouTube - OSPY
Mais de 74 mil visualizacGes - ha 8 anos

Tensorflow ImportError DLL load failed The specified module ...

Tensorflow ImportError: No module named '_pywrap_tensorflow_internal'
https://www.microsoft.com/en-us/download/details.aspx?id=53587 Please ...

() GitHub
https://github.com » issues - Traduzir esta pagina

ImportError: DLL load failed while importing ...
17/10/2020 — When i import tensorflow like normal it throw an error, i have done the same thing on my
laptop and there it all works fine, ik have the exact ...

Go gle >

123456738 Proximo
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Two Paths to Get Started Today

Choose based on your comfort level:

PATH A: No Setup Needed
e Claude.ai or ChatGPT
e Upload your data, start analyzing

e Best for: quick exploration, interpretation,
debugging

PATH B: Full Power (Setup needed, 15 min)
e Claude Code in VS Code + MCP
e Autonomous pipelines, multi-tool workflows

e Best for: automation, reproducible research

Note that in both paths, data is shared with the agent.

package http

import (
"io"
"log/slog"
"mime/multipart”
"net/http"
"strings"

)

type BatchItemResult struct {
Name string ~json:"name"”
Metadata *struct {
Format string ~json:"fc

width int “json:"wi
Height int “Jjson:"he
Bytes int “json:"by

} “Jjson:"metadata,omitempty
Error string "~ json:"error,c

}

type BatchResponse struct {
Results []*BatchItemResult

batch.go @ X  processor.go image_ G Copilot ¥ Claude Code @ Codex () Cline 4 Gemini

€3

CHAT = B

I'm building an image processing service. Can
you please create a new endpoint that
implements support for batch image
processing?

> Creating a todo list
Creating a structured todo list for implementing the batch
image processing endpoint.
v’ Created 7 todos

Reading core files to understand current server and image
processing implementation before adding batch endpoint.

AR

? batch.go +
Describe what to build next

Agent v Gemini 3 Pro (Preview) v {8 3
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PATH B: Claude Code

What you need installed:
» VS Code or any other IDE (code.visualstudio.com)
* Node.js (nodejs.org)

* Claude Code: npm install -g @anthropic-ai/claude-code
Outputs:

« Building complete data processing pipelines

» Automated data cleaning and transformation

« Batch processing multiple datasets

« Creating reusable analysis scripts

« Complex multi-step analyses

* MCP connection

e Everything ran successfully. Here's what was created:

Folder & Data:
- data/ folder with two benchmark CSvs:
- iris.csv — 150 samples, 4 features, 3 classes (classic flower classification)
- wine.csv — 178 samples, 13 features, 3 classes (wine cultivar recognition)
Models trained (train model.py):
Three classifiers were compared on each dataset — Logistic Regression, Random Forest, and Gradient Boosting — with
5-fold cross-validation and an 80/20 train/test split.

Results:

Best Model Test Accuracy
Gradient Boosting | 96.67%
Random Forest 100.0%

You can re-run anytime with python train model.py from the AI Sessions directory.
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PATH B: Connecting Tools via MCP

The bridge that lets Claude Code talk to external tools (your databases, Airtable, the web, GitHub...)

Model Context Protocol (MCP) Architecture

Al Host MCP Server Data Source
(Claude, ChatGPT, Cursor) (Adapter for Data Source) (Files, Databases, APIs)

Request via MCP Fetch/Execute PDE
uses "% | » | SERVER

MCP Client ] “Give me file reportpdf’

’ l Database File

Response via MCP Return Data

Model Context Protocol (MCP) Flow

The MCP Client translates Al requests into the standardized protocol format,
communicates with MCP Servers, which then interact with external Data Sources.
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PATH B: Connecting Tools via MCP

In IDE terminal, e.g. in VS code terminal

(base) PS C:\Users\LSTM\Desktop\AI Sessions> claude mcp list
Windows/PowerShell users: Checking MCP server health...

perplexity: cmd /c npx -y @perplexity-ai/mcp-server - v Connected

» Single quotes may cause issues with claude mcp

(base) PS C:\Users\LSTM\Desktop\AI Sessions> claude

— Claude ev1.47 — M

Welcome back Averroeés! Run /init to create a CLAUDE.md file with instructions for..

Workaround: use

* variable: =

{"type":"stdio","command":"npx",...}'

« claude mcp perplexity
» Verify it works: claude mcp list perplexity - v > fmcp
Connected Manager;\cp ——

Local MCPs (C:\Users\LSTM\.claude.json
> perplexity - v connected

hi+ne:* //cor
https://cod
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Agentic Al in Action

Remember Part 1? Here it is working in real time on your research

Perceive Reason Act Coordinate

Read CSV Plan steps Write code Search web

® Done. Here's a summary of what I found and fixed:

> search perplexity about read and write machine learning paradigm, models that not e

only read from data but also write on it
I N S T R
- - " wn,on non n, " . 11 had leading/traili > IS d all whi
e perplexity - perplexity research (MCP)(messages: [{"role":"user","content":"what is the . St ilfeez(;;‘fta:‘zj g SDACESAC €
‘read and write' machine learning paradigm? I'm
¥ "Cote d'Ivoire” was garbled Fixed to proper name
looking for research on ML models that not only read e

‘Fr‘om data bUt alSO \Vrite on lt e mOde]-S that can 611 zeros in percentage expenditure (not Replaced with NaN, then imputed
modify, augment, or write back to their training el zenoe G miscine doto)

data or eXtel"nal memor‘y. This includes Concepts llke Suspicious 482 values across 87 countries were wildly Flagged outliers (>5x or <@.2x
Population data | off (e.g., Afghanistan jumping from 33M to country median), replaced with

neural networks with external memory (Neural Turing Tk et Srtzrpatinan e
Machines, Differentiable Neural Computers),
memor\yﬁaugmented neural networ‘ks) models that update Missing values (Population 22%, Hepatitis B 19%, GDP 15%) then global median for remaining

2,563 total NaN across 14 columns Per-country linear interpolation,

- - gaps
knowledge bases, retrieval-augmented generation
research on ML systems that actively modify their
data stores rather than just passively consuming Output Files
data."}], reasoning effort: "high")

- data/Life_Expectancy Clean.csv — cleaned dataset (2,938 rows, 22 cols, @ missing values)
- data/fix life expectancy data.py — reproducible fix script

- data/fix_report.txt — full log of all changes
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Jupyter Al

Jupyter is an In-notebook Al assistant
« Chat with Al inside Jupyter notebooks
« Generate code cells on demand
« Explain data patterns
» Fix errors without leaving notebook
Install in 2 minutes:
pip install jupyter-ai

Configure your model: %ai setup anthropic

)

[}

File Edit View Run Kernel Tabs Settings Help

L Al code.ipynb
B + X
@ Jupyternaut

This code defines a function
called lcm that calculates the
least common multiple (LCM) of
two numbers, x and y.

To find the LCM, the function
first determines the greater of
the two numbers by comparing
x and y . Then, itenters a
while loop that continues

° |+
O 8 » m C » Code v

sreload_ext jupyter_ai

s%ai chatgpt —format code
A program that asks me for my name and then greets me by my name, in Polish

name = input("Jak masz na imie? ")
print("Czeé¢ " + name + "1*)

Jak masz na imig? foo
Czes¢ foo!

%%ai chatgpt --format code

#  Python 3 (ipykernel) O

A function that computes the lowest common multiples of two integers, and a function that runs 5 test cases of the lowest common multiple function

indefinitely until the LCM is [51:
found.

Inside the loop, it checks if the
greater number is divisible by
both x and y withouta
remainder. If it is, the LCM is set
to be the greater number, and
the loop is exited using the
break statement.

If the greater number is not
divisible by both x and y , the
loop continues by incrementing
the greater number by 1.

Once the loop is exited, the
function returns the LCM.

greater = y

while True:
if (greater % x == 0) and (greater % y == @):
lcm = greater
break
greater += 1

return lcm

def test_lem():
assert lcm(3, 5) == 15
assert lcm(7, 9) 63
assert lcm(18, 24)
assert lcm(10, 15)
assert lcm(12, 16) == 48

test_lem()

mBrva&FE

Overall, this code calculates and
returns the LCM of two given
numbers.

Include selection

[ Replace selection

Simple 0 M 3 & Python 3 (ipykernel) | Idle

Mode: Edit © Ln14,Col1 code.ipynb m
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cursor

Cursor — when VS Code extensions aren't enough
Best for:

« Very large multi-file research projects

DB &

« When you want Al deeply integrated, not added on

re e tl e r C u rS O r CO changes will be to enhance the trait and modify how certificates
. .com

are handled in the . Here are the key changes:

« 2,000 code completions per month

« 50 Al requests (slow speed)

* 14-day Pro trial when you first sign up

» Full editor — no Al limits on basic features

But ...
Pro $20/month — unlimited completions + Composer

Ultra $200/month — power users



http://cursor.com
http://cursor.com
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LangGraph: Build Your Own Research Agent

Claude Code and Cursor are tools someone else built. LangGraph lets you build your OWN agentic Al workflow
tailored to your exact research process.

Think of it as:

Nodes = tasks your agent performs
Edges = decisions between tasks
Memory = context carried across steps

Human-in-loop = you approve before it acts

Install:
pip install langgraph

p
Check
Quality

N

LangGraph

Run
Analysis

.

Generate
Plots

[

Researcher

|
)

1
.
1

Save to
Airtable
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n8n — Agentic Workflows Without Code

LangGraph requires Python. n8n doesn't. Build the same powerful research automation with drag & drop, no

coding required.

n8n is a visual workflow automation tool

e No code required

e 400+ integrations built in

e Self-hosted (your data stays private)

OR cloud version available

e Free & open source

Install locally:
npx n8n

Or use cloud: n8n.io

Stage 2: LLM-Based SLR Review Stage 3: Decision Routing & Logging

Applies strict Inchusion/exclusion criteria using LLM agents. Evalkuates papers against IC (4 Routes papers based on review decision {included/Exciuded). Logs all decksions to Alrtable with DO, authors, thie, reasoning, and score.
criteria) and EC (4 cnteria} with PRISMA documentation.

O CO Scoring Agent O
O >’ O
a
Log Included folder

Structured Output
<& Parser

G
O CD SLR Agent (o} O C'{D e a

OpenAl Chat Modedl

If
-~
2
a
= [ ¢ Structured Output
=) Parser Google Gemini Chat
A Moadel3
OpenAl Chat Model dsa®
O (o) O O
= = o
< S a
a
Log Excluded Paper Mave file to Excluded
Google Gemini Chat Folder
Modell
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Make.com - Visual Agent Builder

Like n8n, but with more integrations and a stronger focus on Al agents built directly into the workflow canvas. No coding
required.

What it is:
e Visual drag & drop workflow + Al agent builder
e 3,000+ app integrations (vs n8n's 400+) @ y s
e Al agent decisions visible step by step ©Teegram Bot ourms N3

e Free tier available: make.com

P
®
[ J
@

Research use cases: -

e Add Al Agent module PR ‘

e Select Anthropic as provider o reteoram ot © Make Al Toollt [
elegram Bot !

e Requires Anthropic API key



https://eu1.make.com/1115634/scenarios/4611379/edit
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OpenAl Agent Builder: Visual Agent Canvas

Like Make.com but built by OpenAl. Visual drag & drop agent builder with MCP support and instant code export.
No coding required to start.

Visual node-based agent builder
Built-in MCP support

Export to Python/TypeScript code
Deploy instantly with ChatKit

Free with OpenAl account

Nodes available:

Agent (the Al brain)

File Search (search your documents)
Guardrails (safety filters)

MCP (connect external tools)

If/else (decision logic)

While (loops)

User approval (human in the loop)

< New workflow & Draft

¥ Agent
O End

@ Note

B File search
© Guardrails

% MCP

< If/else
2 While

@3 Userapproval

% Transform

0 Setstate

> Start

\vd

My agent

My agent

Name My agent
Instructions

You are a helpful assistant.

Include chat history
Model
Reasoning effort

Tools

Output format

v More

gpt-5 ¢

low ¢

Text ©
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Airtable MCP: Your Research Database

Connected to Claude

Stop copying results manually. Claude Code writes directly to your Airtable database while analyzing your data.

What Airtable MCP does:
Without MCP:
e Run analysis in Claude Code
e Copy results manually
e Paste into spreadsheet
e Format and save

e (repeat every time)

With Airtable MCP:
e Run analysis in Claude Code

e Claude saves results automatically
e Database updated instantly

e Team sees results in real time

Install MCP Server

=

Airtable

Cursor E3 Claude B Windsurf @ HTTP

Paste and run this command in your terminal to set up Cursor with MCP

Airtable merges spreadsheet functionality
with database power, enabling teams to
organize projects, track tasks, and
collaborate through customizable vie

:::;;:Lﬁ:};nd integrations for data 1 : GO tO me_CompOS|OdeV
2. Search "Airtable"

VIEWS USERS
823 274

3. Click "Connect" —
4. Copy the MCP command
SRl 5. Run in Claude Code terminal
6. Done!

0.1.0 (Updated 12h ago)

-, Search Tools

List Bases

Retrieves all airtable bases accessible to the authenticated user, which may include an 'offset’ for
pagination.
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PART 3: Al Tools for Interpretation
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PandasAl - Natural Language Data Queries

pip install pandasai

from pandasai import SmartDataframe

df = SmartDataframe("data.csv", config={"llm": "openai"}) I

Natural language queries:

o + Text

., ~ Different LLMs

e df.chat("What are the top 5 correlations in this dataset?")

Although at the moment OpenAl GPT3.5 and GPT4 are th

You can use them as if follows

e df.chat("Show me outliers in the dependent variable")
e df.chat("Create a correlation heatmap excluding variables with >50% missing
data")

e df.chat("Which features best predict outcome? Run feature importance")

Supports: OpenAl, Claude, HuggingFace, local models

e Edn View neent Runtime O0is P A

e recommended modeis, we

al
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Sweetviz & D-Tale - Instant EDA Reports

pip install sweetviz

import sweetviz as sv

report = sv.analyze(df) ez

report.show_html("report.html")

Generates:
e Univariate analysis for all variables ; "‘ !
e Correlations with target variable = ® 200
F Hm =00 0
e Missing data patterns - - 9@ O
. . = = o-- - 9000
e Distribution comparisons o1

R
ES225
III L] K
i §
y
u §
§ €

e Association matrices

Perfect for: Quick data understanding,
sharing with collaborators
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pip install great-tables (or itables)

from great_tables import GT

(GT(results_df)
.tab_header(title="Regression Results")
fmt_number(columns=["coef", "se"], decimals=3)
tab_style(

style=style.fill(color="lightblue"),
locations=loc.body(rows=lambda x: x["p"] < 0.05)

)

.tab_source note("* p < 0.05")

)

Export to: HTML, LaTeX, Word, PNG

Beautiful Tables Without Pain

date

Mon, Jun 14, 2010
Fri, Jun 11, 2010
Thu, Jun 10, 2010
Wed, Jun 9, 2010
Tue, Jun 8, 2010
Mon, Jun 7, 2010

S&P 500

2010-06-07 to 2010-06-14

open
$1,095.00
$1,082.65
$1,058.77
$1,062.75
$1,050.81
$1,065.84

high
$1,105.91
$1,092.25
$1,087.85
$1,077.74
$1,063.15
$1,071.36

low
$1,089.03
$1,077.12
$1,058.77
$1,052.25
$1,042.17
$1,049.86

close
$1,089.63
$1,091.60
$1,086.84
$1,055.69
$1,062.00
$1,050.47

volume
4.43B
4.06B
5.14B
5.98B
6.19B

5.47B
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Jupyter Lab Extensions Power Combo

jupyterlab-Isp (Language Server Protocol) nbdime

e Real-time code suggestions, linting, formatting J o CliClAIA e ee g

e pip install jupyterlab-Isp python-Isp-server * Trackchanges in analyses over time

jupyter-ai jupyterlab-code-formatter

e Auto-format code (black, autopep8)
° Chat interface inside notebooks

e One click to clean code

e Generate cells, explain code, debug

RISE
ip install ter-ai
e pIpli Jupy ' e Present notebooks as slides

jupyterlab-execute-time
Jupy e Live code demos in presentations

° Track cell execution duration

e Find bottlenecks in analysis
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PART 4: Live Demo Exercise
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Vibe Coding

Agentic Al Data Analysis
WHO Life Expectancy Dataset

20 min 7 Steps Claude Code

Live demo Follow along VS Code terminal
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