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Searching the Web with Gen Al

Where knowledge begins
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How does a vector database work?
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A vector database works by storing, indexing, and searching data represented as high-
dimensional vectors. Here's an overview of how vector databases function:
Vector Representation

Vector databases store data as vector embeddings - numerical representations of data
objects like text, images, or audio 1. These embeddings are created using machine
learning models that capture semantic relationships between data points s .

Indexing

Vector databases use specialized indexing algorithms to organize the vector data for
efficient retrieval:

e Algorithms like HNSW (Hierarchical Navigable Small World), LSH (Locality-Sensitive

Hashing), or PQ (Product Quantization) are used to index vectors 3 .

¢ Indexing maps vectors to data structures that enable fast similarity searches s .

Querying
When a query is made:

1. The query is converted into a vector embedding using the same model used for
indexing 1.

2. The database performs an Approximate Nearest Neighbor (ANN) search to find the
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Why is Semantic Search Difficult?
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Why is Semantic Search Important?

o newly generated data in 2025
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*Data Source: The Digitization of the World by IDC


https://www.seagate.com/files/www-content/our-story/trends/files/idc-seagate-dataage-whitepaper.pdf

Solution: Deep Learning
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Semantic Similarity?
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New Challenge: Search in Vector Spaces
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How to Index and
Search?

e High-dimensional
e >1000dims
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How to Scale?

10-100 million vectors?
Billions?

Trillions?

Billions of users?
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Multiple Data Types?

Text
Images
Audio
Graphs



Milvus: High-performance, scalable vector database

Milvus is an Open-Source Vector Database to
store, index, manage, and use the massive
number of embedding vectors generated by
deep neural networks and LLMSs.
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Milvus Users
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Seamless integration with all
popular Al toolkits




Why Open-Source?
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Why Not Traditional Databases?
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Suboptimal
Indexing [ Search

Scaling
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Deployment Options
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Milvus Lite Milvus Standalone Milvus Cluster

e Locally hosted _ e Single remote/local server e Distributed system

e Suitable for prototyping e “Medium” scale e Many different types of

and demos e Simplified setup, nodes
maintenance, etc. e Scales to 100s of billions

compared to cluster of vectors



Getting Started

e Google Colab notebook



https://colab.research.google.com/drive/1a-njpjUtqbwCZQ7c2ZqYdZ1E4jaKAG7U?usp=sharing
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