Chapter 2: Data Cleaning for LLM Training
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Chapter 3: Data Augmentation
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Chapter 5: Data Versioning

Data Versioning for LLM
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Chapter 6: Dataset Annotation and Labeling
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Chapter 19: Reinforcement Learning from Human Feedback
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Distributed Training

Use multiple GPUs or TPUs
for training

Gradient Checkpointing

Reduce memory usage by
recomputing activations

Mixed-Precision Training

Use lower precision formats
to speed up computation




Chapter 21: Tree-of-Thoughts Prompting

Stack-based traversal

Dives deep into one path
Depth-First Search (DFS) Recursive process

Focus: Depth & complexity

Use: Deep reasoning, problem-solving

Queue-based traversal

Explores level by level
Breadth-First Search (BFS) Parallel thought paths

Focus: Breadth & overview

Use: Idea mapping, shortest paths

DFS vs BFS




Chapter 22: Reasoning and Acting

Relies on tools’ capabilities
Dependency on External Tools —<
Tools must be reliable

Tool use errors
Error Propagation —<
Observation misinterpretation

Long sequences
Limitations of ReAct Pattern =————— Token Limitations —<

May exceed token limits
Multiple reasoning rounds
Computational Cost —<
Expensive with large models
Hard to guide reasoning

Prompt Engineering Challenges
Requires trial and error




Chapter 27: Graph-Based RAG

Nodes represent entities
Graph Structure —<
Edges represent relationships
Capturing complex relationships

Graph-Based Knowledge Enabling multi-hop reasoning
Benefits for LLMs

Representation for LLMs Providing structured context for generation

Facilitating domain-specific knowledge integration

Contextual awareness
Enhanced Understanding —<
Structured reasoning paths







