® RAG ARCHITECTURE

Al-Powered Knowledge Retrieval System

Retrieval-Augmented Generation - Proprietary Knowledge Base - No Hallucination

LangChain Llama 3.2 ChromaDB HuggingFace m @

/
PHASE 1 — KNOWLEDGE BASE

. coffee—knowledge-base/
Proprietary Markdown Knowledge Base o

s

> @ coffee-knowledge-base/ Root folder - 4 sub-domains - 9 markdown files
® brewingguide/ ® company/ ® customercentric/ ® sustainability/
B brewing-guide.md B about-us.md B customer-faq.md B esg.md
® menu.md ® feedback-complaints.md B sustainability-practices.md
B store-locations.md ® loyalty-program.md

v¢ Why Markdown? Structure-aware chunking (headers, lists, code blocks) improves token efficiency and preserves semantic boundaries — resulting in higher-quality embeddings and more
accurate retrieval.
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DirectoryLoader

PHASE 2 — DOCUMENT PROCESSING .
LangChain

Loading, Parsing & Chunking Pipeline

® ©® Document Loading it @ Text Splitter ‘= @ Chunked Output
® | angChain DirectoryLoader ® RecursiveCharacterTextSplitter ® Raw text - smaller text segments
® Recursively loads all .md files . ® Each chunk tagged with source file
chunk_si1ize = 600
® Preserves folder metadata chunk_overlap = 120 ® Ready for vectorisation
® Source path tracked per doc ® Overlap preserves context across chunk boundaries chunk_0 || chunk_1 || chunk_2 || chunk_n..
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Embed & Index

PHASE 3 — VECTOR STORE CREATION & VISUALISATION
@ ChromaDB

Embedding Model - Chroma Vector Database - 2D/3D Scatter Plot

@ HuggingFace Embeddings 8 Chroma Vector Store i Vector Space Visualisation
sentence-transformers/ = W coffee_vector_db/ ° o ,
. . [ J
all=MinilM-L6-v2 ® Persistent local vector store . _ ®
~ [}
E [}
® Text chunk - numerical vector ® Stores all chunk embeddings .. ‘ o ® .
[}
® Each sentence = "point in space" ® Fast cosine similarity search ¢ :
® 384-dimensional dense vectors ® Metadata + source file retained @ Brewing ® Company ® Customer @ Sustain.
® Rebuilt only when KB changes °
"latte" 5> [0.23, —0.81, 0.44, .1 y g Chroma 2D & 3D scatter plots
® Semantic clusters visible per domain
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LangChain Retriever

a A
PHASE 4 — RAG QUERY PIPELINE Llama 3.2 - Local

LangChain Orchestration - Few-Shot Prompting - Conversation Chain

®

¥ Few-Shot Prompt Template < Conversation Chain LangChain
® |nstructs model to cite source files ® Inserts retrieved context
® Constrains model to retrieved context only ® Injects conversation history
: . v
] Reference Guide Mappings
_ 2 ® Conversation Memory
> Menu questions —» B menu.md
® Maintains multi-turn dialogue
> Store locations [ address —» B store-locations.md e Context window management
> Company background [ history — B about-us.md ® Enables follow-up questions
> Brewing & preparation guide —» B brewing-guide.md v
> Loyalty programme [ rewards — | @ loyalty-program.md Q ® Vector Retriever
> Customer feedback [ complaints — B feedback-complaints.md ® Queries coffee_vector_db
) ® search_kwargs { "k": 10 } — tunable
> Frequently asked questions — B customer-faqg.md
® Top-k most relevant chunks returned
- . sustainability—-practices.md + . o .
> Sustainability practices —> - y=p ® Cosine similarity scoring
: v
> ESG topics —» B esg.md

® @ LLM — Llama 3.2 (Local)

¢ Supplied Examples (Few-Shot) _
® Runs fully on-premise, no cloud API

Example 1 . .
P ® Receives: prompt + context + history

7] 1 21 .
Query: “What's on the menu: ® Generates grounded, cited response

Response: Based on menu.md, hot drinks include Espresso ($3.50), Americano ($4.00),
Latte ($4.50)... Cold drinks: Iced Coffee ($4.00), Iced Latte ($4.75)... Snacks: Vegan — ..
Muffin ($4.00), Croissant ($3.75)... Seasonal: Pumpkin Spice Latte ($5.25). V' Grounded Response + Source Citations

Factual - No hallucination - Traceable to source file

® Sources: menu.md

Example 2

Query: "Where are your store locations?"

Response: From store-locations.md, locations include Downtown Seattle (123 Pike
Street, 7am-7pm Mon-Fri), Downtown Portland, Bellevue, and Vancouver.

® Sources: store-locations.md

4, RAG Flow: User query is embedded using the same HuggingFace model = cosine similarity search against coffee_vector_db retrieves the top-k most relevant chunks = chunks are
injected into the prompt as grounding context = Llama 3.2 synthesises a factual answer referencing only retrieved knowledge.
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PHASE 5 — USER INTERFACE

. . Interactive UI
Gradio Conversational Chat Interface

-

P User Input ® Gradio Chat Interface w Response Output
® Natural language question entry ® Chat history panel with memory ® Grounded answer from knowledge base
® No structured form required ® Real-time streaming response ® Source citation (e.g. menu.md)
® Multi-turn follow-up supported ® Source file citations displayed ® Contextually relevant to query intent
. _ ® Accessible via local browser ) ) )
"What oat milk options do you have?" Based on menu.md: We offer oat milk as a substitute in
® No authentication required (dev) all espresso-based drinks...

Source: menu.md

SYSTEM DESIGN PRINCIPLES

@® Proprietary Data First @ Semantic Similarity Retrieval
All responses are grounded strictly in the defined Markdown knowledge base. The LLM HuggingFace sentence-transformers convert text to dense vectors. ChromaDB retrieves the
cannot fabricate answers outside this corpus. most semantically relevant chunks via cosine similarity.

@® Few-Shot Guided Reasoning @ Fully Local, No Cloud API
Explicit reference mappings and worked examples in the prompt steer the model towards Llama 3.2 runs on-premise. No data leaves the local environment. Embeddings and vector
consistent, source-cited responses. store are persisted locally in coffee_vector_db/.

2 Tuning Parameters: Both chunk_size / chunk_overlap (text splitter) and search_kwargs {"k": 10} (retriever) are configurable. Optimal values depend on the verbosity of the
markdown files and the complexity of expected queries — iterative testing is recommended.



