Complete AI learning architecture with MLOps, LLMOps and Agentic AI engineering added
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Python foundations1
2
3
4
5
6
7
Bridge

Python basics	Data types & structures	Defining & calling functions	Library packages


Math & statistics foundationsBridge

Vectors & norms	Matrices & operations	Linear transformations
Linear dependence & independence	Least square error	Derivatives & chain rule Integration & gradients	Continuous & discrete random variables
Mutually exclusive / non-exclusive events	Independent & dependent events Probability distribution functions	Cumulative distribution functions
Measures of centre & spread	Normalization & standardization


What is AI? Foundations & overviewModule 1 + Tier 1

What is intelligence?	Search algorithms
Rule-based AI	AI vs ML vs DL overview
Knowledge representation	Expert systems
Principles of ML
NumPy · Pandas · Matplotlib · SciPy


Classical machine learningModule 1 + Tier 2

Supervised learning	Linear & logistic regression	Decision trees	Random forest	SVM XGBoost	Unsupervised: k-means · PCA · clustering		Reinforcement: agent · reward · policy Intuitive & simple algorithms	Feature selection & extraction		Sampling · bootstrapping · bagging Lab: k-NN · linear classifier · decision tree · bagging classifier		Lab: voting classifier
Lab: linear & logistic regression


Data processing, visualization & dimensionality reductionModule 1

Data preprocessing & visualization		Feature normalization & transformation Dimensionality reduction	PCA		t-SNE · ISOMAP	Web scraping & NLTK Representing text & language	Separability vs non-separability
Lab: dimensionality reduction & simple PCA	Lab: text representation, generation & classification


Problem formulation & generalizationModule 2

Framing real-world problems for AI/ML	Representation of real-world data
Manifold & unsupervised learning	Overfitting & generalization	Performance metrics Train · validation · test split	Avoid overfitting	Human-in-the-loop systems


Neural networks — first principlesModule 2 + Tier 2


Perceptron	Multi-layer perceptron (MLP)	Gradient descent	Backpropagation Non-linear solutions	PCA with EigenFaces		SVM & kernels
Ensemble: random forest · AdaBoost · XGBoost	Hierarchical clustering Lab: k-means & hierarchical clustering	Lab: MLP classifier & regression
Lab: SVM · ensemble methods	Lab: gradient descent & simple neural networks


Perception features — NLP, image & speech8
9
10
11
12
13
14
15
16
Module 2 + Tier 2

Natural language processing (NLP)	Image perception features	Speech perception features
ML in speech & NLP	Lab: NLP & speech processing


Deep learning — CNNs & computer visionModule 3 + Tier 3

Introduction to deep learning	ANN architecture	PyTorch · TensorFlow · Keras	CNN Appreciating CNNs	Image augmentation	Image segmentation & classification
Object detection	Video processing	Lab: reconstruction of images


Deep learning — RNNs, sequences & autoencodersModule 3 + Tier 3

RNN	LSTM	GRU	Time series applications	Autoencoders	GANs Recommendation systems		Lab: RNN · time series · sentiment analysis
Lab: emotion recognition from face & speech


NLP evolution — words to embeddingsModule 1 + Tier 4

Bag of words	TF-IDF	N-grams	Word2Vec · FastText · GloVe
RNN & LSTM for language	Lab: text representation & classification


Attention & transformersModule 4 + Tier 4

Attention mechanism	Transformer: encoder · decoder · self-attention	BERT · GPT · T5 Hugging Face platform & library	Lab: fine-tuning BERT & GPT
Lab: Hugging Face transformers


Large language models — inside the engineModule 4 + Tier 5

Tokenization	Embeddings	Positional encoding	Multi-head attention
Feed-forward networks	Context windows	KV cache	Next token prediction OpenAI API · ChatGPT · Llama


Post-training — fine-tuning & RLHFModule 4 + Tier 6

Transfer learning & beyond AlexNet	Full fine-tuning	LoRA · QLoRA · PEFT RLHF: human feedback · reward model · policy optimization		Model compression
Siamese networks	Advanced computer vision	Lab: transfer learning & fine-tuning


Knowledge augmentation — RAG & LangChainModule 4 + Tier 7

Embeddings for retrieval	Vector databases	Retrieval & re-ranking	Context injection
LangChain framework	RAG pipelines end-to-end


AI agents & agentic systemsModule 4 + Tier 8


Reasoning & planning
Autonomous workflows
Reflection
Tool calling	Memory systems	Multi-agent systems
FastAPI for AI apps


Multimodal AI & generative AI17
18
19
20
21
Tier 9 + 10

Text · images · audio · video · documents	Unified embeddings
Text / image / video / audio / code generation	Diffusion models	GANs · VAEs


Production-ready ML pipelinesNEW — MLOps
new

ML pipeline design & orchestration	Feature stores	Data versioning & lineage
Experiment tracking (MLflow · W&B)	Model registry	CI/CD for ML (GitHub Actions · DVC) Containerization (Docker · Kubernetes)		Model serving (FastAPI · TorchServe · Triton)
Batch vs real-time inference	A/B testing & canary deployments


Monitoring, governance & reliabilityNEW — MLOps
new

Data drift & concept drift detection	Model performance monitoring Observability & logging (Prometheus · Grafana)	Retraining triggers & pipelines Responsible AI & fairness auditing	 Model explainability (SHAP · LIME)
Scalable infrastructure (GPUs · TPUs · cloud)	Cost optimization & resource management
Security & access control	Compliance & governance frameworks


LLMOps & agentic AI engineeringNEW — LLMOps
new

Prompt versioning & management
Hallucination detection & mitigation
LLM evaluation frameworks (RAGAS · DeepEval)
Guardrails & safety layers
Context window optimization
Token cost management	Agent observability & tracing (LangSmith) Multi-agent orchestration at scale	RAG pipeline monitoring & evaluation Vector DB management & scaling		Fine-tuning pipelines in production
Lab: end-to-end LLMOps project


AI engineering & production deploymentModule 4 + Tier 11

Data pipelines	Training infrastructure · GPUs · TPUs
FastAPI & deployment	Deployment & practical issues
Model serving & APIs
Vector databases	Agent frameworks
Monitoring · evaluation · guardrails	Production deployment	Industry lectures & talks


Future AI — where it's all goingTier 12
22

Agentic AI	Reasoning models	World models	Embodied AI	AGI





EXPERIENTIAL LABS — WOVEN THROUGHOUT ALL STEPS
Data preprocessing & visualization	Classification & regression k-NN · linear · decision tree · bagging		Voting classifier
Feature extraction · normalization · transformation	Web scraping & NLTK	PCA EigenFaces
Separability vs non-separability	MLP classifier & regression
NLP & speech processing	k-means & hierarchical clustering
SVM · ensemble methods · XGBoost
PyTorch · TensorFlow · Keras


RNN · time series	Sentiment analysis	Emotion recognition	Image segmentation · augmentation
Object detection	Video processing
Transformers: BERT · GPT · fine-tuning
Transfer learning & fine-tuning
Hugging Face transformers	LLMs — ChatGPT · Llama
LangChain & RAG	Finding the optimal route	ML pipeline & experiment tracking
CI/CD for ML · Docker · Kubernetes
Model explainability (SHAP · LIME)
Model monitoring & drift detection
LLM evaluation & guardrails
End-to-end LLMOps project
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