Priprava a implementacia RAG riesenia do produkcie v

jazyku PYTHON

Kéd kurzu: PYTHON_RAG

Ucastnici sa naucia navrhnit, implementovat, vyhodnotit a nasadit produkéné RAG (Retrieval-Augmented Generation)
rieSenie vratane: ingestion pipeline, embeddingov a vector DB, retrieval stratégii, orchestrace LLM, evaluacie,
observability, security, deploymentu a Skalovania.Kurz je orientovany prakticky — kazdy def obsahuje hands-on
workshopy a priebezné budovanie jedného produkéného projektu.

Pre koho je kurz urceny
¢ AI/ML Engineers

e Backend developeri

¢ Data Engineers

¢ Solution Architects

e Tech Leads

e Innovation teams

Co Vas naucime

Po absolvovani bude mat G¢astnik:
e produkény RAG projekt,

e deployment pipeline,

e eval framework,

e monitoring dashboard,

e architektonické best practices

Osnova kurzu
Den 1 — Architektira RAG a priprava dat

Téma dna

Pochopenie architektdry moderného RAG systému a navrh ingestion pipeline.

Ucastnik bude vediet:

e vysvetlit komponenty RAG architektury,

¢ identifikovat vhodné use cases,

e pripravit dokumentové zdroje,

¢ navrhnut chunking stratégiu,

¢ implementovat zakladny ingestion pipeline.
Agenda

1. Uvod do GenAl a RAG
e Limity Cistého LLM

¢ Hallucinacie

¢ Kontextové okno

e Preco RAG funguje

¢ Typy RAG systémov:

o Naive RAG
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o Hybrid RAG
o Agentic RAG
o Graph RAG

2. Architektura produkéného RAG systému
e Data ingestion

¢ Parsing

e Chunking

e Embeddings

¢ Vector database

* Retriever

e Reranker

e Prompt orchestration
e LM serving

e Monitoring

3. Priprava dat

e PDF parsing

e HTML a Confluence ingestion
¢ OCR pipeline

e Metadata enrichment

e Deduplication

¢ Verzovanie dokumentov
4. Chunking stratégie

e Fixed-size chunking
e Semantic chunking
¢ Recursive chunking

e Parent-child documents

5. Prakticky workshop
Implementacia:

e document loader,

e chunking pipeline,

e embedding generation.
Technologie:

e Python

¢ LangChain / Llamalndex

* OpenAl embeddings / BGE

e Unstructured.io
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Praktické zadanie

Pripravit ingestion pipeline pre internd knowledge base.
Den 2 — Embeddings, retrieval a vector databazy

Téma dna

Ako funguje retrieval vrstva a ako optimalizovat kvalitu vyhladavania.
Learning outcomes

Ucastnik bude vediet:

e vybrat embedding model,

e pracovat s vector DB,

e implementovat hybrid search,

e optimalizovat retrieval kvalitu.
Agenda

1. Embeddings deep dive

¢ Dense embeddings

® Sparse embeddings

e Multilingual embeddings

e Domain adaptation

2. Vector databazy
Porovnanie:

® Pinecone

e Weaviate

e Qdrant

e Milvus

¢ PostgreSQL + pgvector
3. Retrieval stratégie

e Similarity search

e MMR retrieval

e BM25

e Hybrid retrieval

e Multi-query retrieval

e Self-query retrieval
4. Reranking

e Cross-encoders
e Cohere rerank
* BGE reranker

e Context compression
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5. Prakticky workshop
Implementacia:

e vector DB,

e semantic search,

e hybrid retrieval,

e reranking pipeline.
Praktické zadanie

Optimalizovat retrieval precision pre firemnu dokumentaciu.

Den 3 — Prompt orchestration a generovanie odpovedi
Téma dna

Ako spravne skladat retrieval + prompt + generation pipeline.
Learning outcomes

Ucastnik bude vediet:

¢ navrhnut robustny prompt pipeline,

e implementovat citation-aware odpovede,

e minimalizovat hallucinations,

e implementovat guardrails.

Agenda

1. Prompt engineering pre RAG
e System prompts

¢ Context injection

e Few-shot prompting

e Citation prompting
2. Kontextové stratégie

e Sliding window
e Context compression
e Retrieval filtering

e Conversational memory

3. Guardrails a bezpecnost
e Prompt injection

e Jailbreak protection

¢ Sensitive data filtering

¢ Pl masking

4. Agentic workflows
* Tool calling

e Multi-step retrieval
¢ Query planning

¢ Reflection loops
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5. Prakticky workshop
Implementacia:

e conversational RAG chatbot,

e citations,

e anti-hallucination mechanizmoyv,
e guardrails.

Technologie:

¢ LangGraph

¢ Guardrails Al

* OpenAl / Anthropic APIs
Praktické zadanie

Viytvorit enterprise chatbot s citdciami zdrojov.

Den 4 — Evaluécia, observability a kvalita

Téma dna

Ako merat kvalitu RAG systému a monitorovat produkciu.
Learning outcomes

Ucastnik bude vediet:

e evaluovat retrieval,

e merat hallucinations,

e implementovat tracing,

e monitorovat produkcny systém.

Agenda

1. RAG evaluacia

e Retrieval metrics
e Precision@K

e Recall@K

¢ Groundedness

e Faithfulness
2. LLM-as-a-judge

e Automaticka evaluacia
e Human feedback loops

¢ Golden datasets
3. Observability

Néstroje:
e [ angSmith
¢ Weights &Biases

e Arize Al
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* OpenTelemetry
4. Cost optimization

e Token optimization
e Caching
e Smart retrieval

e Model routing
5. Prakticky workshop

Implementéacia:

e evaluation pipeline,
e tracing,

e dashboards,

¢ hallucination detection.

Praktické zadanie

Vyhodnotit kvalitu RAG systému na test datasetoch.
Den 5 — Deployment a produkcnd prevadzka

Téma dna

Nasadenie enterprise-grade RAG systému do produkcie.
Learning outcomes

Ucastnik bude vediet:

¢ nasadit RAG do cloudu,

e Skalovat inference,

e zabezpecit produkény systém,

e pripravit CI/CD pipeline.
Agenda

1. Produkéna architektura
¢ APl gateway

¢ Async processing

¢ Queue systems

® Microservices vs monolith

2. Deployment stratégie
e Docker

e Kubernetes

e Serverless

¢ GPU inference
3. Security a governance

e |AM
e Secrets management

e Audit logging
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e Compliance (GDPR)
4. CI/CD pre Al systémy

e Model versioning
e Prompt versioning
* Automated evaluation

e Canary releases

5. Zaverecny workshop

Nasadenie kompletného RAG riesenia:
e ingestion,

e retrieval,

e orchestration,

e monitoring,

e deployment.

Technolégie pouzivane pocas kurzu
e Python

e FastAPI

¢ LangChain

e [ lamalndex

¢ LangGraph

e Docker

e Kubernetes

¢ PostgreSQL + pgvector
e Qdrant

* OpenAl / Anthropic APIs
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