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BACKGROUND & CHALLENGE

A B2C client in retail managed vast volumes of structured sales data
and semi-structured product information across Snowflake (data
warehouse) and Amazon S3 (document storage). They aimed to build
an Al-powered chatbot capable of answering complex, semantic
questions like:

e “What products were our top sellers last month?”

* “Which regions had the highest sales for product X?”
However, their existing data structure wasn't optimized for semantic
search or natural language queries. Traditional Bl tools fell short—SQL
gueries couldn't interpret sentence fragments, and keyword filters
were ineffective when the data wasn't neatly organized in columns.
The chatbot lacked intelligence due to:

e No embedded knowledge.

* No vector database to provide semantic context.

* No long-term memory for referencing proprietary, up-to-date

data.

Even advanced language models were prone to hallucinations or
inaccuracies without real-time access to relevant business
information. The client needed a way to transform structured and
unstructured data into semantic vectors, allowing their chatbot to
search meaningfully and instantly, with continuous updates as new
data arrived.
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SOLUTION: REAL-TIME SEMANTIC
EMBEDDING PIPELINE

Orblogic Al Engineers designed and implemented a two-phase
pipeline to convert Snowflake and S3 data into an Al-ready vector
format, enabling semantic intelligence for the chatbot.

PHASE 1— HISTORICAL DATA VECTORIZATION

All historical product and sales data (from Snowflake tables and S3
documents) was extracted and transformed into semantic vectors
using OpenAl’'s embedding model.

o Each data record (text, descriptions, etc.) was embedded into
a high-dimensional vector representation that captured its
meaning.

e These embeddings preserved the semantic context of raw
text and figures, enabling similarity-based retrieval.

e The vectorized records were indexed in Pinecone, a managed
vector database, along with metadata such as product IDs,
timestamps, and regions.

This batch process embedded millions of historical records within
48 hours. By the end of Phase 1, Pinecone became a semantic mirror
of the data warehouse—queryable by meaning rather than
keywords. This architecture followed best practices: pull data from
Snowflake and S3 » generate embeddings with OpenAl - load into
Pinecone for fast semantic search.
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PHASE 2 — REAL-TIME DATA UPDATES

With historical data embedded, Orblogic implemented a real-time
automation layer to keep the vector store continuously updated:
* Leveraged Snowflake’'s change data capture capabilities and
Apache Airflow for monitoring new/updated records.
e When new transactions or product info arrive (detected via
Snowflake streams), Airflow triggers an embedding task.
e This task:
o Generates a new embedding (via OpenAl).
o Upserts it into the Pinecone index within minutes.
Key architectural features:
e Airflow’s data-driven scheduling ensures Pinecone operations
run automatically upon upstream data events.
e Snowflake streams capture changes in real time.
e Pinecone's upsert support allows seamless replacement or
addition of vectors—preventing stale or duplicate data.
Result:
A live, self-refreshing vector index that reflects the latest business
data, with updates live within ~3 minutes.

SOLUTION ARCHITECTURE

The pipeline enables real-time semantic search by transforming
enterprise data into vector embeddings:
e Phase 1. Batch-embed historical data from Snowflake and S3
using OpenAl, stored in Pinecone.
e Phase 2: Capture new/updated data via Snowflake streams -
trigger embedding via Airflow » upsert into Pinecone.
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The chatbot application layer:
e Converts user queries into vector embeddings.
e Searches Pinecone for semantically relevant context.
» Passes that context to the LLM, which generates grounded,
accurate responses.

TECHNOLOGIES USED

e Snowflake - Cloud data warehouse for structured data and
real-time change data capture.

e Amazon S3 - Storage for semi-structured product documents
and logs.

e Apache Airflow - Orchestrates workflows and triggers
embedding jobs on new data events.

e OpenAl Embeddings - Converts text and records into 1536-
dimensional vectors for semantic similarity.

e Pinecone Vector DB - Managed vector database enabling
real-time indexing, similarity search, and upserts.

e Python - For ETL scripting and integration with APIs
(Snowflake, OpenAl, Pinecone).

RESULTS & IMPACT
INTELLIGENT SEMANTIC SEARCH

e Chatbot now provides context-aware responses using
company-specific data.
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e Embeddings allow for semantic similarity search, regardless of
how a question is phrased.
e Answer accuracy improved by over 65% in internal test

queries.

COMPLETE DATA COVERAGE

e Embedded and indexed 100% of historical product and sales
data (tens of millions of records).

e Enabled deep, semantic insights beyond what SQL or
keyword filters could achieve.

e Users can now ask high-level, natural language questions and
get meaning-based answers.

REAL-TIME UPDATES (<3-MINUTE LATENCY)

e Pipeline updates Pinecone within 3 minutes of data changes.
e Ensures chatbot always operates on the latest available

information.
e Newly added products or sales entries appear in chatbot

responses almost instantly.

SCALABLE, FUTURE-PROOF ARCHITECTURE

e performance drop.

e Modular setup (Snowflake » Airflow » Pinecone) supports:

e Easy integration of new data sources

e Regional replication

e Al-driven analytics expansion

e Foundation for Retrieval-Augmented Generation (RAG)
systems that grow with business needs.
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CONCLUSION

By partnering with Orblogic Al Engineers, the client transformed
their stagnant datasets into a living knowledge base for Al
Previously siloed structured and unstructured data is now fully
integrated into the chatbot's memory and reasoning processes.
The solution proves that a real-time vectorization pipeline is not
only viable but critical for modern Al systems. The chatbot now
delivers accurate, context-rich answers using a live vector index,
while Pinecone ensures scalability and up-to-date knowledge
retrieval.

Orblogic successfully turned Snowflake and S3 into live, queryable
vector sources—enabling smarter, faster, and more insightful
business conversations. This deployment highlights the power of
semantic Al, real-time embeddings, and vector storage in
delivering measurable business value through advanced Al
capabilities.
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