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INTRODUCTION:
FROM NOTEBOOKS TO REAL LIFE

‘ “Al doesn’t change the world in research papers. It changes the world in
production.”

If you are holding this book, chances are you’ve already opened a Jupyter notebook,
trained a model, and felt like a genius for about five minutes.

Then reality arrived.
« How do | deploy this?
e« How do | version the data?
e« How do | stop hallucinations?
e« How do | explain this in an interview?
e« How do | turn this into something people actually use?

Welcome to the gap between data science experiments and ML engineering
reality.
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THIS BOOK WAS BORN FROM PAIN
| have met hundreds of learners who could:
e Train a neural network
e Run a Kaggle notebook
o Copy code from tutorials
..but froze when asked:
“Can you productionize this?”

Companies don’t hire people to build notebooks.
They hire people to build systems.

This book is your bridge.

WHAT THIS BOOK IS (AND ISN'T)

This is not another theory book about gradients and equations you will never see
again.

This is a builder’s guide:
e Data — Model — Pipeline — APl — Cloud — User
o Mistakes you will actually face
e Interview stories you can tell
e Projects you can show recruiters
Every chapter ends with:
e A portfolio project
e Interview talk tracks
e Checklists
e Real code

Because knowledge without proof is just noise.
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THE JOURNEY YOU WILL TAKE
1. Data Analysis - learning to clean the real mess
2. Neural Networks — teaching machines to see patterns
3. MLOps - turning experiments into pipelines

Model Serving — exposing intelligence as APIs

NLP & GenAl — making machines speak human

RAG - grounding Al in real knowledge

S A

LLMs — prompting and fine-tuning with purpose
8. Cloud & Frontend - building products people can use
By the end, you won't just say:
“| studied Al”
You will say:

“I shipped Al.”

WHO THIS BOOK IS FOR
o Career switchers into Al/ML
e Data analysts becoming engineers
e Developers entering MLOps
o PMLE certification learners
e Professionals building real portfolios

If you want to move from student — practitioner — engineer, you are in the right
place.

Let’s begin the transformation.
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CHAPTER 1 - DATA ANALYSIS:
THE ART OF MAKING MESSY
DATA BEHAVE
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‘ “Data is like a teenager’s bedroom—full of potential, but someone has to
clean it first.”

Before we talk about Artificial Intelligence, neural networks, or robots taking over the
world, we must meet the real boss of every Al project:

Data.

Not fancy algorithms.
Not shiny dashboards.
Just raw, stubborn, messy data.
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If data is bad, the smartest model in the universe becomes a confident liar. This
chapter is about learning how to:

1. Clean data

2. Explore data

3. Prepare data

4. Use SQL & Python like a pro
5

. Build a solid foundation for Machine Learning

1.1 WELCOME TO THE REAL WORLD OF DATA

Hollywood shows data as neat glowing tables.
Reality shows data as:

e Missing values
e Duplicate records
o Weird dates like “13/32/2023”
o Names written as:
“Akin”
“akin”
“AKINNN!I”

Your first job as an ML Engineer is not to build models.
Your first job is to become a data detective.

THE THREE BIG QUESTIONS

Every dataset must answer:
1. What do we have? - structure
2. Can we trust it? — quality

3. Is it useful? — meaning
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1.2 CLEANING DATA - TURNING GARBAGE INTO GOLD

Imagine baking with rotten ingredients.
No matter how good the chef is, the cake will betray you.

COMMON DATA PROBLEMS

Problem Example

Missing values Age = blank

Duplicates Same customer 3 times
Wrong format “Twenty” instead of 20
Outliers Salary = $9,000,000,000
Inconsistent text “USA /U.S.A / United States”

THE CLEANING MINDSET
Cleaning data is like parenting:
e Be patient
« Be consistent
e Don’t assume anything

e Question everything

PYTHON EXAMPLE (FRIENDLY VERSION)
# The three magic lines of cleaning

import pandas as pd
data.drop_duplicates()

data.fillna(0)

data['name'] = data['name'].str.lower()

Boom.
You've just saved humanity 3 hours of confusion.
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1.3 EXPLORING DATA - BECOMING A DATA TOURIST
EXPLORATION IS WHERE YOU ASK:

e« What story is hiding here?

e What looks suspicious?

e What patterns whisper at night?

THE 5 GOLDEN EXPLORATION TOOLS
1. Descriptive statistics

2. Visualizations

3. Correlations

4. Distributions

5

. Business context

ASK LIKE A CURIOUS CHILD
« Why are most sales on Fridays?
e« Why did revenue cry in July?
e«  Why do 80% of errors come from one city?

Data loves curious people.

1.4 SQL - TALKING TO DATABASES LIKE A HUMAN

SQL is not scary.
SQL is just English wearing a tie.

INSTEAD OF SAYING:

“Dear database, kindly give me customer names where age is above 30"
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YOU SAY:
SELECT name
FROM customers
WHERE age > 30;

Same message.
Less drama.

THE CORE SQL POWERS
e SELECT - pick columns
o WHERE - filter rows
e GROUP BY - summarize
e JOIN — connect tables
« ORDER BY - organize chaos

SQL is your shovel.
Data is the gold mine.

1.5 PYTHON - YOUR DATA SUPERPOWER
Python is the Swiss Army knife of analytics.
With Python you can:

o Clean thousands of rows in seconds

o Draw beautiful charts

o Prepare features for ML

o Feellike a genius before lunch
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PANDAS = DATA BEST FRIEND
data.describe()

data.info()
data.groupby/('city').mean()

Three lines.
Ten insights.

1.6 PREPARING DATA FOR MACHINE LEARNING
Models are picky eaters.
They don't like:

o Text

¢ Emotions

e “Kind of”
« “Maybe”
They want:

e Numbers
e Structure
o Consistency

e Love and respect

PREPARATION STEPS
1. Handle missing values
Convert text to numbers

Scale features

2= O

Split data
o Training
o Testing

Think of it as dressing data for a job interview.
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1.7 MINI PROJECT - YOUR FIRST DATA MISSION
SCENARIO
You received a customer dataset:

o Names

e Age

e Purchases

« City

e Signup date

YOUR MISSION
1. Clean duplicates
2. Fix missing ages
3. Standardize city names
4. Find:
o Top spending city
o Average age
o Monthly trend

You are now officially a data hero ga

1.8 LESSONS FROM THE FIELD
1. 80% of work = data preparation
2. Never trust raw data
3. Documentation is love
4. Business context beats fancy math
5

. Clean data = happy model
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CHAPTER 2 - NEURAL NETWORKS:
TEACHING COMPUTERS
TO THINK (SORT OF)

buttons.”

‘ ‘ [“If Excel is a bicycle, Neural Networks are a spaceship—with confusing J

Welcome to the part of Al that sounds magical, looks intimidating, and secretly runs
on math that even your calculator respects.

Neural Networks are inspired by the human brain—but don’t worry, we won’t
operate on yours.

In this chapter you will:
o Understand deep learning in plain English
e Build your first neural network
e Train models without crying

e Use TensorFlow & PyTorch like a boss
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2.1 WHAT EXACTLY IS A NEURAL NETWORK?
Imagine a very organized rumor system.
e You whisper something
e The message passes through layers of friends
e Each friend adds their opinion
o Atthe end, someone decides:
o Catordog
o Spam or not
o Buy land or stay broke

That chain of “friends” = neurons

THE BIG IDEA
Neural Networks learn patterns from data by:
1. Receiving inputs
2. Multiplying by weights
3. Adding bias
4. Passing through activation
5. Producing output
6. Repeating until smart

Fancy name.
Simple concept.

W SkillWeed




FROM DATA TO DEPLOYMENT: AN INTERVIEW-READY GUIDE TO Al & ML ENGINEERING

QUIZ 2.1 - WARM UP

1. Neural Networks are inspired by:
a) Toasters
b) Human brain
c) Netflix

2. The job of weights is to:
a) Make the model heavy
b) Control importance of inputs
c) Confuse students

3. True or False:
A neural network learns by trial and error.

Answers: b, b, True

2.2 DEEP LEARNING WITHOUT THE DRAMA

Deep learning just means:

“Many layers of neurons stacked like pancakes.”

More layers = more ability to learn complex things like:
e Recognizing your face
e Understanding speech
e Detecting fraud

e Predicting if pineapple belongs on pizza

THE CORE COMPONENTS

1. Input Layer - raw data

Hidden Layers — thinking zone
Output Layer - final decision
Activation Functions — personality

Loss Function — sadness meter

oo B WD

Optimizer - self-improvement coach
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QUIZ 2.2 - CHECKPOINT

1. Deep learning means:
a) Studying at night
b) Many neural layers
¢) Swimming

2. The loss function measures:
a) How lost you are
b) Model error
¢) Internet speed

3. Optimizer helps the model:
a) Get better
b) Get tired
c) Buy optimizer juice

Answers: b, b, a

2.3 BUILDING YOUR FIRST NEURAL NETWORK

Let’s keep it simple:

PROBLEM

Predict if a customer will buy land (Yes/No)

INGREDIENTS
e Data
e Model
e Training

o Evaluation
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TENSORFLOW STYLE

model = Sequential([
Dense(16, activation='"relu’),
Dense(8, activation='"relu’),
Dense(1, activation="'sigmoid’)

1)

That's it.
You just created artificial intelligence before lunch.

QUIZ 2.3

1. Dense layer means:
a) Thick cake
b) Fully connected neurons
c) Heavy laptop

2. Sigmoid activation is used for:
a) Binary decisions
b) Cooking
c) Music

Answers: b, a

2.4 TRAINING - WHERE THE MAGIC SWEAT HAPPENS

Training = showing examples again and again until the model stops embarrassing
itself.

THE LOOP
1. Make prediction
2. Compare with truth
3. Calculate error
4. Adjust weights
5. Repeat like gym reps

This process is called:
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Backpropagation

Sounds violent.
It's just feedback.

QUIZ 2.4

1. Backpropagation is:
a) Revenge
b) Weight adjustment process
c) A dance move

2. Training requires:
a) Data
b) Patience
c) Both

Answers: b, c

2.5 PYTORCH - THE COOL COUSIN
PyTorch feels like writing regular Python.
class Net(nn.Module):
def __init__(self):
super().__init__()
self.fcl = nn.Linear(10, 5)
self.fc2 = nn.Linear(5, 1)

TensorFlow = corporate suit
PyTorch = hoodie and sneakers

Both get the job done.
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QUIZ 2.5

1. PyTorch is known for:
a) Flexibility
b) Making pizza
¢) Accounting

2. TensorFlow and PyTorch are:
a) Social media
b) Deep learning frameworks
c) Cars

Answers: a, b

2.6 COMMON NEURAL NETWORK PROBLEMS
1. OVERFITTING

Model memorizes instead of learning
Like student cramming answers.

2. UNDERFITTING

Model too simple
Like using spoon to dig tunnel.

3. VANISHING GRADIENTS

Model gets tired Like you on Monday.

SOLUTIONS
e More data
e Dropout
e Regularization

o Better architecture
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QUIZ 2.6

1. Overfitting means:
a) Too smart
b) Memorizing noise
¢) Too many GPUs

2. Dropout helps:
a) Reduce overfitting
b) Quit school
c) Sleep

Answers: b, a

2.7 MINI PROJECT - BUILD A BRAIN
GOAL
Classify emails as:

e Spam

e Not Spam

STEPS

1. Prepare text data
Convert to numbers
Build neural network
Train

Test

SN WE RS

Celebrate &=
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2.8 REAL LIFE USES
Neural networks power:
o Face unlock
e Self-driving cars
e Medical diagnosis
o Netflix recommendations

o GeoTeller storytelling ideas &

- N
@ CHAPTER WISDOM

1. Neural networks are pattern machines
2. Data quality beats big models

3. Training is patience

4. Frameworks are tools, not religion

5

. Simpler often wins

(G /
4 )
‘ ‘ FINAL THOUGHT
“A neural network is like a child—feed it good data, teach it well, and it
might pay your bills.”
_/
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CHAPTER 2 FINAL ASSESSMENT
MULTIPLE CHOICE

1. Neural networks learn by:
a) Guessing
b) Backpropagation
¢) Magic

2. Activation function adds:
a) Non-linearity
b) Coffee
c) Music

3. Overfitting means:
a) Generalizing well
b) Memorizing data
c) Being perfect

Answers: b, a, b

PRACTICAL TASK
e Build a 2-layer network in TensorFlow
e Train on any dataset
e Achieve 80% accuracy

e Write 5 lessons learned
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CHAPTER 3 - ML PIPELINES & MLOPS:
FROM “IT WORKS ON MY LAPTOP”
TO REAL LIFE

‘ ‘ [“A model that only works on your computer is not Al—it’s a souvenir.” J

You've built a neural network.
It predicted something.
You celebrated.

Then your manager asked:
“Great... how do we use this in production?”

Silence.
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Welcome to MLOps—the bridge between data science experiments and systems
people can actually rely on.

In this chapter you will learn to:
e Automate model workflows
« Version data, code, and models
e Monitor models like a security camera
e Use CI/CD for machine learning

e  Work with MLflow and Vertex Al

3.1 WHY WE NEED PIPELINES
Imagine cooking jollof rice differently every day:
e Monday: no salt
e Tuesday: burnt
« Wednesday: masterpiece
e Thursday: mystery food

That’'s how ML projects fail without pipelines.

A PIPELINE MEANS:
e Same steps
e Same order
e Same quality

e Less drama
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TYPICAL ML PIPELINE

1. Data collection
Data cleaning
Feature engineering
Model training
Evaluation

Deployment

N o o M~ W N

Monitoring

Think of it as a factory for intelligence.

QUIZ 3.1 - REALITY CHECK

1. An ML pipeline ensures:
a) Consistency
b) Chaos
c) Vacation

2. Without pipelines models are:
a) Reliable
b) Reproducible
¢) Unpredictable

Answers: q, C

3.2 AUTOMATION - LET THE MACHINES DO THE BORING WORK
If you click 27 buttons to train a model, you don’t have a system—you have a ritual.
Automation means:

e« One command

e Everything runs

e You drink coffee
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THE GOLDEN RULE

If a human repeats it twice, a script should do it forever.

QUIZ 3.2

1. Automation reduces:
a) Errors
b) Free time
c) Electricity

2. Manual training is:
a) Scalable
b) Risky
c) Fun at 2 a.m.

Answers: a, b

3.3 VERSIONING - TIME TRAVEL FOR ML
In normal software we version:
o Code
In ML we must version:
o« Code
e Data
e Models
o Experiments
Otherwise you'll hear:
“Why is today’s model worse than last month?”

And nobody knows why.
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WHAT TO TRACK
o Dataset version
o Hyperparameters
e Metrics
e Environment

e Model file

QUIZ 3.3

1. ML versioning includes:
a) Only code
b) Code + data + model
) Just prayers

2. Versioning helps with:
a) Reproducibility
b) Confusion
c) Forgetfulness

Answers: b, a

3.4 MONITORING - MODELS GET OLD TOO
Models age like smartphones. What worked in 2023 may struggle in 2025.

MONITOR THESE:
e Accuracy
o Data drift
e Prediction latency
o Bias
o Business KPIs

A silent model can be a dangerous employee.
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QUIZ 3.4

1. Data drift means:
a) Data changed over time
b) Car drifting
c) Internet slow

2. Monitoring prevents:
a) Surprises
b) Success
c) Sleep

Answers: g, a

3.5 C1/CD FOR MACHINE LEARNING

Traditional CI/CD deploys code.
ML CI/CD deploys intelligence.

STEPS
1. New data arrives
2. Pipeline triggers
3. Model retrains
4. Testsrun
5. Model deploys
6. Monitoring begins

No heroics.
Just engineering.
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QUIZ 3.5

1. CI/CD in ML means:
a) Continuous improvement
b) Automatic retraining & deployment
c) Computer dancing

2. Goal of CI/CD:
a) Speed
b) Reliability
c) Both

Answers: b, c

3.6 MLFLOW - YOUR EXPERIMENT DIARY
MLFLOW HELPS YOU:

e Track experiments

o Store models

o Compare results

e Avoid “which notebook was that?”

EXAMPLE POWERS
e Log parameters
e Log metrics
e Save model
e Reproduce run

It's like Instagram for models—without filters.
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QUIZ 3.6

1. MLflow is used for:
a) Tracking experiments
b) Watching movies
¢) Sending emails

2. Itimproves:
a) Organization
b) Confusion
c) Traffic

Answers: g, a

3.7 VERTEX Al - PRODUCTION WITHOUT HEADACHES

Google Vertex Al provides:
« Managed training
o Pipelines
e Model registry
e Monitoring
o Deployment endpoints

From experiment to production without begging DevOps.

QuUIZ 3.7

1. Vertex Al is:
a) Cloud ML platform
b) Video game
c) Airport

2. It helps with:
a) Deployment
b) Tracking
c) Both

Answers: q, C
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3.8 MINI PROJECT - BUILD YOUR FIRST PIPELINE
SCENARIO

You built a house-price model.

TASK
1. Create pipeline that:
o Cleans data
o Trains model
o Logs to MLflow
o Deploys to Vertex Al

o Monitors accuracy

SUCCESS CRITERIA
e One command run
e Reproducible results
« Versioned model
e Dashboard visible

You are now an MLOps engineer @f

3.9 LESSONS FROM THE BATTLEFIELD
1. Models fail silently
2. Automation beats genius
3. Version everything
4. Monitoring saves careers
5

. Pipelines are more valuable than algorithms
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CHAPTER 3 FINAL ASSESSMENT
MULTIPLE CHOICE

1. Main purpose of MLOps:
a) Research papers
b) Reliable production ML
¢) Fancy dashboards

2. Data drift refers to:
a) Data change over time
b) Database crash
c) Hard drive noise

3. MLflow tracks:
a) Experiments & models
b) Weather
c) Emails

Answers: b, g, a

PRACTICAL ASSIGNMENT
1. Build a 3-step pipeline
2. Log metrics to MLflow
3. Deploy model endpoint
4

. Write monitoring plan
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CHAPTER 4 - MODEL
PACKAGING & SERVING:
TURNING BRAINY MODELS INTO
USEFUL HUMANS

‘ ‘ [“A model in a notebook is a dream. A model in production is a paycheck.” J

So you built an amazing model.
On your laptop it:

e Predicts prices

o Detects fraud

e Recognizes cats

e Makes you feel like Iron Man
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Then someone asks: “How do customers actually use this?”

And you realize:
A model that cannot be served is just an expensive poem.

This chapter will teach you how to:
o Package models like real software
e Turn them into APIs
o Deploy scalable services

e Survive production traffic

4.1 FROM EXPERIMENT TO APPLICATION
Think of a model like a talented chef locked in your house.
Customers are outside shouting: “We are hungry!”
Packaging is the process of:

Wrapping the chef

Building a restaurant

Creating a menu

Opening the doors

KEY GOAL
Turn this:
model.ipynb
Into this:

https://my-ai.com/predict
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QUIZ 4.1 - MINDSET CHECK

1. A model in notebook is:
a) Production-ready
b) Just an experiment
c) A finished product

2. Model serving means:
a) Feeding the model
b) Making model usable by apps
¢) Serving dinner

Answers: b, b

4.2 WHAT IS MODEL PACKAGING?
Packaging means combining:

e Trained model

o Code

e Dependencies

e Environment

e Instructions

Into one clean box.

LIKE PACKING FOR TRAVEL
You don’t travel with:

e Loose toothpaste

o Random socks

e Open soup

Same for models.
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QUIZ 4.2

1. Model package includes:
a) Model only
b) Model + code + dependencies
c) Laptop charger

2. Packaging helps with:
a) Portability
b) Confusion
c) Noise

Answers: b, a

4.3 APIS - THE DOOR TO YOUR MODEL
API = waiter between user and model.

User asks:

“Is this transaction fraud?”

API tells model, gets answer, returns:

“Yes — call the police.”

SIMPLE FLOW
1. App sends request
2. APl receives
3. Model predicts
4. APl responds

No drama.
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EXAMPLE CONCEPT
POST /predict
{
"age'": 34,
"income": 90000
}

— response: "Approved"

QUIZ 4.3

1. APl acts as:
a) Translator
b) Bodyguard
c) Comedian

2. Users talk to:
a) Model directly
b) API
c) Database

Answers: a, b

4.4 BUILDING A PREDICTION SERVICE
To serve a model you need:

« Web framework

o Modelfile

e Endpoint

e Input validation

e Logging
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POPULAR TOOLS
o FastAPI
o Flask
o Docker
o Kubernetes

o Vertex Al Endpoints

QUIZ 4.4

1. FastAPIis used for:
a) Building APIs
b) Cooking fast
c¢) Playing music

2. Serving requires:
a) Endpoint
b) Validation
c) Both

Answers: q, C

4.5 SCALABILITY - WHEN THE WORLD SHOWS UP

Your model works for 5 users.
Then 5,000 arrive.

Without scalability:
o Server cries
o Userscry

e« Youcry
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SOLUTIONS
e Load balancing
e Auto-scaling
e Caching
« Asynchronous requests

Think of it as adding more waiters when restaurant is full.

QUIZ 4.5

1. Scalability handles:
a) More traffic
b) More drama
c) More coffee

2. Auto-scaling means:
a) Automatic growth
b) Weight loss
¢) Auto repair

Answers: g, a

4.6 SECURITY - DON’'T EXPOSE THE BRAIN
NEVER EXPOSE:

o Raw model files

e Training data

o Secrets

e Admin endpoints
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MUST-HAVE PROTECTIONS
o Authentication
« Rate limiting
e Input validation
e Encryption

A smart model with no security is a free gift to hackers.

QUIZ 4.6

1. Rate limiting prevents:
a) Abuse
b) Happiness
c) Speed

2. Security is:
a) Optional
b) Mandatory
c) Boring

Answers: a, b

4.7 MONITORING SERVED MODELS
After deployment you must watch:
e Latency

Errors

Accuracy

Usage

Cost

A model in production is like a teenager:
You must check on it regularly.
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QUIZ 4.7

1. Monitoring checks:
a) Performance
b) Weather
c) Football scores

2. Latency means:
a) Response time
b) Model age
c) Network color

Answers: g, a

4.8 MINI PROJECT - SERVE YOUR FIRST MODEL
SCENARIO

You built a loan approval model.

TASK

1. Package model
Build FastAPI endpoint
Dockerize service

Deploy to cloud

SNy U

Test with Postman

SUCCESS
e User sends data
e APl responds prediction

e You smile like an engineer ¥
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4.9 REAL-WORLD TRUTHS
1. Serving is harder than training
2. Users don’t care about accuracy—they care about speed
3. Logs are your best friends

4. Security first

5.

If it's not automated, it’s not production

e N
@ CHAPTER TAKEAWAYS

You can now:
« Package ML models
e Build prediction APIs
e Deploy scalable services
e Secure and monitor models

« Move from “data scientist” — “ML engineer”

CHAPTER 4 FINAL ASSESSMENT
MULTIPLE CHOICE

1. Model serving allows:
a) User interaction
b) Notebook storage
c) Data cleaning

2. API stands for:
a) Application Programming Interface
b) Advanced Prediction Idea
c) Artificial Pizza Ingredient
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3. Scalability handles:
a) More users
b) More models
c) More jokes

Answers: a, a, a

PRACTICAL ASSIGNMENT

1. Convert any model to API
2. Add validation
3. Dockerize
4. Deploy
5

. Measure latency

W SkillWeed




FROM DATA TO DEPLOYMENT: AN INTERVIEW-READY GUIDE TO Al & ML ENGINEERING

CHAPTER 5 - NLP & GENERATIVE Al:
TEACHING COMPUTERS
TO SPEAK HUMAN

B ik 4

poems, and argue politely.”

‘ ‘ [“Computers used to understand only numbers. Now they gossip, write J

Welcome to the part of Al where machines stop acting like calculators and start
acting like interns. Natural Language Processing (NLP) and Generative Al allow
computers to:

e Read emails

e Understand questions

e« Summarize documents

o Write stories

e Chat like customer support

e Even help you draft this book &=
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In this chapter you will learn to:
e Work with text data
e Understand language models
e Build chat systems

e Create summarizers and generators

5.1 WHY TEXT IS HARD FOR MACHINES

Numbers are polite.
Text is emotional, messy, and dramatic.

Humans say:
e “I'mfine” (not fine)
“That was great” (sarcasm)
“I'll do it tomorrow” (never)

Machines must decode all this chaos.

NLP SUPERPOWERS
e Sentiment analysis
o Translation
e Chatbots
e Search
o Content creation

Text is the new oil—except less sticky.
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QUIZ 5.1 - WARM UP

1. NLP deals with:
a) Images
b) Human language
c) Cooking recipes

2. Textis harder than numbers because:
a) It has emotions & context
b) It is longer
C) It is expensive

Answers: b, a

5.2 FROM WORDS TO NUMBERS

Computers don’t understand “hello.”
They understand vectors.

THE JOURNEY

1. Tokenization — break sentences

2. Embeddings — turn words to numbers

3. Context — understand meaning
“Bank” could mean:

e Money place

e Riverside

« Airplane angle

Context is everything.
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QUIZ 5.2

1. Tokenization means:
a) Buying tokens
b) Splitting text into pieces
¢) Making coins

2. Embeddings convert text to:
a) Images
b) Numbers
c) Music

Answers: b, b

5.3 LANGUAGE MODELS - THE BRAIN BEHIND THE TALK
Language models learn by reading half the internet (don’t try this at home).
They predict:

“The cat saton the ___"

and guess:

“mat”

That simple game creates powerful intelligence.

TYPES OF MODELS
o BERT —understands
e GPT - generates
e T5-—transforms

e LLaMA — open source superstar
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QUIZ 5.3

1. Language models learn by:
a) Predicting next word
b) Watching movies
¢) Playing chess

2. GPT is mainly for:
a) Generation
b) Accounting
c) Driving

Answers: g, a

5.4 BUILDING CHAT Al
A chatbot is just:

e Input

e Brain (model)

e Output

e Personality

GOOD CHAT NEEDS
e Memory
o Context
o Guardrails

e Humor (optional)

SIMPLE FLOW

User Model Response User smiles
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QUIZ 5.4

1. Chat Al requires:
a) Context
b) Electricity
c) Pizza

2. Guardrails prevent:
a) Bad answers
b) Good answers
c) Fast answers

Answers: g, a

5.5 SUMMARIZATION - TURNING LONG INTO SHORT
Nobody reads 80-page PDFs.
Al can:

e Extract key points

o Create executive summaries

e Save meetings

o Rescue students

TWO STYLES
1. Extractive — pick sentences

2. Abstractive — rewrite like human

QUIZ 5.5

1. Summarization reduces:
a) Length
b) Quality
c) Coffee
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2. Abstractive means:
a) Rewriting
b) Copy-paste
c) Translation

Answers: g, a

5.6 TEXT GENERATION - THE CREATIVE SIDE

Generative Al can:

e Write emails

e Create ads

e Draft code

e Invent stories

» Help Landzille marketing &
But it can also:

e Hallucinate

e Be confidently wrong

e Need supervision

RULE

Al is a brilliant intern, not a CEO.

QUIZ 5.6

1. Generative Al can:
a) Create new text
b) Only copy
c) Drive cars

2. Hallucination means:
a) Fake information
b) Accurate facts
c) Slow speed

Answers: g, a
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5.7 ETHICS & RESPONSIBILITY

With great language power comes great responsibility.
Woatch out for:

« Bias

e Privacy leaks

e Misinformation

e Toxic content
Always add:

o Filters

e« Human review

e Transparency

QUIZ 5.7

1. Ethicsin NLP is:
a) Optional
b) Critical
¢) Boring

2. Bias can come from:
a) Training data
b) Weather
c) Keyboard

Answers: b, a

5.8 MINI PROJECT - BUILD YOUR Al ASSISTANT
GOAL
Create a helper that:

e Answers questions

o Summarizes text

e Chats politely
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1. Choose model

2. Add prompt template
3. Add memory

4. Test guardrails

5. Deploy API

Congratulations—you built a digital coworker.

5.9 REAL-WORLD USES
e Customer support bots
e Legal document summaries
e Medical notes
e GeoTeller location stories
o Skillweed course assistants

Language is everywhere.

@ /CHAPTER TAKEAWAYS

You can now:
o Process text data
e Use language models
e Build chat systems
o Create summarizers
e Generate content responsibly

You've entered the era of human-Al conversation.

- /
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CHAPTER 5 FINAL ASSESSMENT
Multiple Choice

1. NLP focuses on:
a) Human language
b) Images
c) Networks

2. Embeddings represent words as:
a) Numbers
b) Pictures
c) Sounds

3. Hallucination refers to:
a) Wrong Al output
b) Fast output
¢) Short output

Answers: g, g, a

PRACTICAL ASSIGNMENT
1. Build a summarizer
2. Create a simple chatbot
3. Add guardrails
4. Test 10 prompts
5

. Write lessons learned
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CHAPTER 6 - RAG ORCHESTRATION:
GIVING Al A LIBRARY INSTEAD
OF A WILD IMAGINATION

‘ “A normal LLM is like a confident uncle—it talks a lot and sometimes
invents history.

Large Language Models are brilliant—but they have a problem:

They don’t actually know your company data.
They only know what they were trained on long ago.

So when you ask:
“What is Skillweed’s refund policy?”

A plain LLM will smile and guess.
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RAG—Retrieval-Augmented Generation—solves this by giving the model access to
real documents.

In this chapter you will learn to:
e Connect LLMs to knowledge bases
o Retrieve relevant information
» Generate accurate, referenced answers

e Build enterprise-grade Al assistants

6.1 THE PROBLEM WITH VANILLA LLMS
Without RAG, models can:

» Hallucinate facts

e Invent policies

o Guess numbers

e Sound confident while wrong

EXAMPLE

User:
“How many acres did Landzille sell in 20247?”

LLM:
“About 3,000 acres.” (totally made up)

RAG says:

“Hold on—let me check the documents first.”
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QUIZ 6.1 - REALITY CHECK

1. Vanilla LLMs may:
a) Hallucinate
b) Always be correct
c) Read your database

2. RAG helps by:
a) Adding real knowledge
b) Making answers longer
c) Adding emojis

Answers: g, a

6.2 WHAT IS RAG IN SIMPLE TERMS?
RAG = Search + Think + Answer

1. Retrieve relevant documents

2. Pass them to the LLM

3. Generate grounded response

Like an open-book exam instead of memory test.

COMPONENTS
« Knowledge base
o Retriever
e Prompt builder
o Generator

e Orchestrator
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QUIZ 6.2

1. RAG stands for:
a) Retrieval-Augmented Generation
b) Random Al Guess
c) Robot Advice Generator

2. Firststep in RAG is:
a) Retrieve info
b) Generate story
c) Deploy model

Answers: g, a

6.3 BUILDING THE KNOWLEDGE BASE
Your Al needs a brain full of:

o PDFs

» Policies

e FAQs

« Contracts

o Emails

e Course materials

PROCESS
1. Collect documents
2. Chunk them
3. Create embeddings
4. Store in vector database

Now your Al can “read” your organization.
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QUIZ 6.3

1. Knowledge base can include:
a) Documents
b) Databases
c) Both

2. Chunking means:
a) Splitting text
b) Eating chips
c) Compressing files

Answers: c, a

6.4 RETRIEVAL - FINDING THE RIGHT CONTEXT
Retriever acts like a librarian:

User asks — system searches — best passages returned.

VECTOR SEARCH
e Similar meaning
e Not just keywords
e Understands intent

“Leave policy”
finds
“Vacation & PTO rules”

Smart!

QUIZ 6.4

1. Retriever’'s job is:
a) Find relevant text
b) Generate answer
c) Train model
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2. Vector search uses:
a) Meaning similarity
b) Alphabet order
c) File size

Answers: g, a

6.5 ORCHESTRATION - THE CONDUCTOR
Orchestration coordinates:

e User query

o Retriever

e Prompt template

e LLM

e Final answer

Like a music conductor making all instruments work together.

FLOW
1. User question
2. Retrieve context
3. Build prompt
4. Generate answer
5.

Cite sources

QUIZ 6.5

1. Orchestration connects:
a) Components
b) Wi-Fi
c) Keyboard
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2. Final answer should be:
a) Grounded in docs
b) Random
c) Poetic

Answers: g, a

6.6 TOOLS FOR RAG
Popular stack:

e LangChain

e Llamalndex

e Pinecone

o Vertex Al Search

o OpenAl embeddings

You don’t need magic—just architecture.

QUIZ 6.6

1. LangChain helps with:
a) RAG pipelines
b) Video editing
c) Accounting

2. Vector DB stores:
a) Embeddings
b) Images
c) Passwords

Answers: g, a
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6.7 REAL-WORLD USE CASES
o Company policy assistant
e Legal document Q&A
e Medical knowledge helper
o Skillweed course bot
o GeoTeller history guide
RAG turns Al into a trusted employee.

QUIZ 6.7

1. RAG is best for:
a) Private knowledge
b) Random chatting
¢) Gaming

2. ltreduces:
a) Hallucination
b) Electricity
c) Storage

Answers: g, a

6.8 MINI PROJECT - BUILD A RAG ASSISTANT
GOAL

Create an assistant for your organization.

STEPS
1. Upload 10 documents
2. Create embeddings
3. Build retriever
4. Connectto LLM
5

. Add citations
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TEST QUESTIONS
e “Whatis refund policy?”
e “Who approves expenses?”
e “Summarize security rules.”

You just built enterprise Al &

6.9 LESSONS FROM THE FIELD
1. RAG beats fine-tuning for facts
2. Good data > big model
3. Chunking strategy matters

4. Citations build trust

5.

Governance is critical

@ /CHAPTER TAKEAWAYS A
You can now:
e Connect LLMs to knowledge
e Build retrieval systems
e Orchestrate Al workflows
e Reduce hallucinations
o Create business-ready assistants
You've moved from chatbot — knowledge system.
- /
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CHAPTER 6 FINAL ASSESSMENT
MULTIPLE CHOICE

1. RAG improves:
a) Accuracy
b) Guessing
c) Colors

2. Retriever finds:
a) Relevant context
b) Emojis
c) Passwords

3. Orchestration coordinates:
a) Components
b) Music
c) Internet

Answers: g, a, a

PRACTICAL ASSIGNMENT
1. Build vector store
2. Add 5 documents
3. Create Q&A app
4. Show citations
5

. Evaluate accuracy
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CHAPTER 7 - LARGE LANGUAGE
MODELS (LLMS):
THE ENGINES BEHIND MODERN Al

v

‘ ‘ “An LLM is like a super-intern who has read the internet—brilliant, fast,
and occasionally overconfident.”

By now you've seen Al chat, summarize, and generate text.
But what's under the hood? Large Language Models (LLMs) are the brains powering:

e ChatGPT

e Google Gemini

o Claude

e Customer support bots

e Your future digital coworkers
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In this chapter you will learn to:
o Understand how LLMs think
e Fine-tune them for your needs
e Master prompt engineering

e Apply LLMs to real business problems

7.1 WHAT IS AN LLM REALLY?

An LLM is a model trained on massive text to predict:
“Given these words, what comes next?”

That simple idea creates:

e Conversations

e Essays

o Code

e Analysis

o Creativity
KEY ABILITIES

e Language understanding
e Reasoning

e« Summarization

e Generation

e Translation

LLMs are not magic—just very advanced pattern machines.
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QUIZ 7.1 - GETTING ORIENTED

1. LLMs are trained to:
a) Predict next word
b) Browse internet live
c) Replace humans

2. LLM strength comes from:
a) Large data
b) Small calculators
c) Fast Wi-Fi

Answers: g, a

7.2 PROMPT ENGINEERING - TALKING TO THE BRAIN
With LLMs, the question is the programming.

Bad prompt:

“Tell me about security.”

Good prompt:

“Explain NIST CSF for executives in 5 bullets with examples.”

THE PROMPT FORMULA
1. Role
2. Context
3. Task
4. Format
5. Constraints

Prompting = steering the spaceship.
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QUIZ 7.2

1. Prompt engineering means:
a) Crafting inputs
b) Training models
c) Buying GPUs

2. Better prompts lead to:
a) Better answers
b) Longer answers only
c) More errors

Answers: g, a

7.3 FINE-TUNING - TEACHING YOUR OWN STYLE

Pretrained models know general things.
Fine-tuning teaches:

e Yourindustry language
« Company tone
o Specific tasks

e Domain rules

WHEN TO FINE-TUNE
o Repeated task
e Unique vocabulary
o Custom behavior
o Sensitive domain

Not every problem needs fine-tuning—sometimes prompts + RAG are enough.
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QUIZ 7.3

1. Fine-tuning customizes:
a) Model behavior
b) Laptop color
c¢) Internet speed

2. Fine-tuning is best when:
a) Tasks are repetitive
b) You are bored
c) Data is small

Answers: g, a

7.4 BUSINESS USE CASES

LLMs can transform:

1. CUSTOMER SUPPORT
o Auto replies
o Ticket summaries

« Knowledge assistants

2, CYBER & GRC
o Policy Q&A
e Risk report drafting

e Audit evidence summaries

3. MARKETING
e Ad copy
e Email campaigns

e Social posts
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4. LANDZILLE & GEOTELLER IDEAS
e Land descriptions
o Location stories
e Investor FAQs

Al becomes your 24/7 team.

QUIZ 7.4

1. LLMs help most with:
a) Language tasks
b) Cooking
c) Plumbing

2. Business value comes from:
a) Automation
b) Random chatting
c) Memes

Answers: g, a

7.5 RISKS & GUARDRAILS
LLMS CAN:

e Hallucinate

e Leak sensitive data

e Show bias

e Sound too confident

MUST-HAVE CONTROLS
o Content filters
e Human review
« RAG grounding
e Logging
e Privacy checks

Trust but verify.
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QUIZ 7.5

1. Hallucination means:
a) Fake facts
b) Slow speed
c) Good humor

2. Guardrails are:
a) Optional
b) Essential
c) Decorative

Answers: a, b

7.6 BUILDING AN LLM APPLICATION
ARCHITECTURE
User — Prompt — LLM — Output

e RAG

e Memory

o Safety layer

TOOLS
o OpenAl API
o Vertex Al
e LangChain
e Hugging Face
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QUIZ 7.6

1. LLM app needs:
a) Prompt layer
b) Safety
c) Both

2. APIs allow:
a) Integration
b) Cooking
c) Driving

Answers: c, a

7.7 MINI PROJECT - BUSINESS ASSISTANT
GOAL
Build an assistant that:

e Answers company questions

o Drafts emails

e Summarizes reports

STEPS
1. Design prompts
2. Add RAG
3. Add guardrails
4. Test 20 scenarios
5. Measure accuracy

You just hired digital staff @f
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7.8 LESSONS FROM THE FIELD

1. Prompts beat complexity
2. Ground with data

3. Monitor outputs

4. Ethics matter
5

. Al augments—not replaces—experts

@ /CHAPTER TAKEAWAYS

You can now:
e Understand LLM mechanics
e Craft strong prompts
e Fine-tune responsibly
e Build business applications
e Manage risks

You've entered the Al leadership zone.
~ )

CHAPTER 7 FINAL ASSESSMENT
Multiple Choice

1. Prompt engineering controls:
a) Model behavior
b) Electricity
c) Network

2. Fine-tuning is used for:
a) Custom tasks
b) Gaming
c) Storage
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3. Hallucination refers to:
a) Incorrect output
b) Fast output
c) Large output

Answers: g, a, a

PRACTICAL ASSIGNMENT
1. Create 5 prompt templates
2. Build email generator
3. Add safety checks

4. Evaluate results

5

. Document lessons
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CHAPTER 8 - CLOUD DEPLOYMENT
& FRONTEND:
WHERE Al MEETS REAL HUMANS

‘ “An Al model without a frontend is like a genius locked in a basement—
brilliant, but useless to society.”

You’ve built models.
You've packaged them.
You've orchestrated RAG.
You've mastered LLMs.

Now comes the final transformation:
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Turning Al into a real product that:
e Users can click
e« Companies can scale
e Investors can smile at
e Customers can pay for
This chapter will show you how to:
o Deploy Al on Google Cloud & AWS
o Expose models as services
e Build simple frontends

o Create end-to-end Al applications

8.1 FROM CODE TO CLOUD

Your laptop is not production.

Cloud gives you:

e Scalability
o Reliability
e Security

e Monitoring

e Global access

TWO MAIN WORLDS
e Google Cloud (Vertex Al, Cloud Run)
« AWS (SageMaker, Lambda, ECS)

SAME GOAL:

Model — Service — Users
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QUIZ 8.1 - GETTING GROUNDED

1. Cloud deployment provides:
a) Scalability
b) Magic
c) Free laptops

2. Laptop deployment is:
a) Production-ready
b) Limited
c) Recommended

Answers: a, b

8.2 DEPLOYING ON GOOGLE CLOUD
VERTEX Al FLOW

1. Upload model

2. Create endpoint

3. Configure resources
4. Expose API
5

. Monitor usage

GOOGLE HANDLES:
o Infrastructure
e Autoscaling
e Security

e Logging

You focus on intelligence.
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QUIZ 8.2

1. Vertex Al is used for:
a) Model deployment
b) Video editing
c) Email

2. Endpoints allow:
a) User access
b) Model training only
c) Storage

Answers: g, a

8.3 DEPLOYING ON AWS
SAGEMAKER PATH

e Model registry
e Endpoint creation
e Autoscaling

e Monitoring

SERVERLESS OPTIONS
e Lambda + API Gateway
e ECS containers
o EKS Kubernetes

AWS gives many roads to Rome.
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QUIZ 8.3

1. SageMakeris AWS tool for:
a) ML lifecycle
b) Cooking
¢) Gaming

2. Serverless means:
a) No servers to manage
b) No internet
c) No cost

Answers: g, a

8.4 INTEGRATING WITH FRONTEND
Al must meet users through:

e Web apps

« Mobile apps

e Dashboards

e Chatinterfaces

SIMPLE ARCHITECTURE

Users don’t see TensorFlow— they see buttons and answers.

QUIZ 8.4

1. Frontendis:
a) User interface
b) Database
c) Model file
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2. Users interact via:
a) APIs
b) GPU
c) Logs

Answers: g, a

8.5 BUILDING A SIMPLE Ul
You can use:

e Streamlit

» React

e Flask templates

o Bubble

e Retool

EXAMPLE APP
o Textbox
e Submit button
e Show Al answer
« Add history
That's a product.

QUIZ 8.5

1. Streamlit helps build:
a) Quick Uls
b) Rockets
c) Games

2. Ul should be:
a) Simple
b) Confusing
c) Invisible

Answers: g, a
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8.6 SECURITY & COST

Deployment without governance is a bill generator.

MUST CONSIDER
e Authentication
o Rate limits
e Encryption
e Budget alerts
e Model abuse

Cloud is powerful—and expensive if careless.

QUIZ 8.6

1. Rate limiting prevents:
a) Abuse
b) Success
c) Speed

2. Cost control is:
a) Optional
b) Essential
c) Old-fashioned

Answers: a, b

8.7 MONITORING IN PRODUCTION
Watch:

e Latency

o Errors

o Drift

e Usage

o Cost

A deployed model is a living employee.
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QUIZ 8.7

1. Monitoring tracks:
a) Health
b) Weather
c) Football

2. Drift means:
a) Data change
b) Car movement
c) Typo

Answers: g, a

8.8 MINI PROJECT - END-TO-END APP
GOAL

Build an Al assistant website.

STEPS

1. Deploy model on Vertex Al
Create API
Build Streamlit Ul

Connect frontend

SNy U

Add login & limits

OUTCOME

You are now a full ML engineer @

Wskitweed |



FROM DATA TO DEPLOYMENT: AN INTERVIEW-READY GUIDE TO Al & ML ENGINEERING

8.9 REAL-WORLD EXAMPLES
e Skillweed study assistant
e Landzille deal analyzer
o GeoTeller location narrator
e Customer support bot
e Audit report generator

Cloud makes Al a business.

CHAPTER TAKEAWAYS

e N
@ You can now:

e Deploy on Google Cloud
e Deploy on AWS

o Build frontends

e Secure applications

e Deliver real products

You've completed the journey from data — model — product.

- 4
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CHAPTER 8 FINAL ASSESSMENT
Multiple Choice

1. Cloud deployment enables:
a) Scalability
b) Confusion
c) Local only

2. Frontend allows:
a) User interaction
b) Training
c) Storage

3. Monitoring checks:
a) Performance
b) Colors
c) Fonts

Answers: g, g, a

PRACTICAL ASSIGNMENT
1. Deploy model on Vertex or SageMaker
2. Build Streamlit Ul
3. Add authentication
4. Measure latency
5

. Document costs

& COURSE COMPLETION

You now understand:
e Data — Neural Nets —» MLOps — Serving
e NLP — RAG — LLMs — Cloud Apps

You are officially an Al & ML Engineer in practice.
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FROM DATA TO DEPLOYMENT: AN INTERVIEW-READY GUIDE TO Al & ML ENGINEERING

CONCLUSION:
YOU ARE NO LONGER A
NOTEBOOK ENGINEER

‘ ‘ [“The goal was never to build models. The goal was to build value.” J

Look at how far you’ve come. You started with messy data and ended with a cloud
application that real humans can touch.

You learned to:
e Clean chaos into structure
e Train networks without fear
e Build pipelines that repeat

e Serve models with APlIs
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e Ground Al with RAG

e Prompt LLMs responsibly

e Deploy to the cloud

o Create frontends users love

That is not a small journey.
That is the journey from experimenter to engineer.

THE THREE TRUTHS OF ML ENGINEERING

1. Data Beats Algorithms

A simple model with clean data will defeat a fancy model with garbage.
2. Production Beats Perfection

Shipping a working system teaches more than a year of notebooks.

3. Humans Beat Hype

Al succeeds only when it helps real people make better decisions.

HOW TO USE THIS BOOK AFTER TODAY
1. Keep the projects alive on GitHub
2. Record short demo videos
3. Tell the story in interviews
4. Improve one chapter every month
5. Build something for your community

Your portfolio is a living organism.
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THE INTERVIEW YOU HAVEN'T HAD YET
One day a hiring manager will ask:
“Tell me about a project you deployed.”
You will not panic.
You will talk about:

e Your data pipeline

e Your RAG assistant

e Your FastAPI service

e Your cloud frontend

e Your monitoring strategy
And the conversation will shift from:
“Can you learn?”
to

“When can you start?”

FINAL WORDS

Al is not magic.
It is craft.

And craft belongs to those who build.
You are now part of the builders.

Stop experimenting. Start shipping Al.
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