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How to build an effective knowledge base for Al
models.

A detailed guide on how to build a knowledge base for Al, from data collection and vector databases to
optimizing retrieval and scalability.

Al isonly powerful when the underlying knowledge base is strong enough. A well-built knowledge base not
only helps the model respond more accurately but also significantly improves response speed—two weaknesses
that many current Als still face. According to arecent study, many large Al chatbots still answer nearly half of
the user queriesincorrectly.

Therefore, building a knowledge base is no longer an 'auxiliary' component, but almost a decisive factor in
determining the quality of the entire Al system.

1. Start with theright data, not just a lot of data.

One of the most common mistakes when building a knowledge base is assuming that the more data, the smarter
the Al ?2will be. Inredlity, this easily leadsto a"garbage in, garbage out” situation — poor quality datawill
produce poor quality results.

The important thing is not the quantity, but the relevance of the datato the system's goals. A good knowledge
base usually focuses only on the content that the Al ??actually needs to provide correct answers.

For example, if you're building a customer support chatbot, the system might only need company policy
documents, troubleshooting procedures, or product user manuals. This prevents the Al ?rom ‘inventing'
additional information beyond its permitted scope.

Note that thereis currently atrend of using Al-generated data to build knowledge bases for other Al systems.
This method speeds up development significantly, but it also carries risks because the content may contain
errors, redundant information, or overly lengthy explanations. Therefore, all Al-generated data should be
thoroughly reviewed before being fed into the system.

2. Cleaning and splitting the data is an extremely important step.

After data collection, the next step is content cleaning. This process typically involves removing duplicate data,
eliminating outdated information, and standardizing terminology and formatting to ensure consistency across the
entire knowledge base.

The data will then be divided into smaller ‘chunks’. Each chunk should contain only one clear idea or topic to
make it easier for the Al 7o search and retrieve information.
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Y ou should divide chunks based on actual user questions rather than traditional document structures. For
example, instead of dividing it into 'Account Management Chapter', you could break it down into sections like:
'How do | change my password? or "What is the password policy?.

This approach allows Al to respond much more closely to the real needs of users.

3. Metadata and vectorization help Al 'understand' data faster.

After the datais fragmented, each chunk is typically assigned metadata such as data source, topic, update date, or
access permissions. Metadata hel ps the system filter and find the right content faster instead of having to scan
the entire knowledge base.

Next, the text will be converted into a vector using an embedding model such as OpenAl v3-Large or BGE-M3.
Thisisacrucial step because Al processes vectors much faster than raw text.

A complete chunk will typically include:

1. Vector embedding
2. Original content
3. Metadataincluded

Thisis also the foundation of most current RAG systems.

4. Choose theright database vector and optimizeretrieval.

After vectorization, the datais typically stored in vector databases such as Pinecone, Milvus, or Weaviate. These
systems are specifically designed for semantically retrieving vectors. Y ou can upload vector data by writing a
simple Python code snippet.
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Many devel opers often focus solely on 'making it work' while neglecting to optimize retrieval. In reality, users
not only want Al to answer correctly but also to respond almost instantly.

To retrieve datafrom avector database, you can use orchestration frameworks such as Llamalndex and
LangChain.

Llamalndex can traverse vector databases faster and find the exact segment of data containing content relevant to
the user's query.

LangChain then extracts data from that segment and transforms it according to the user's query. For example, it
can summarize the text or write an email from that data.

""" Hybrid Retrieval: Take benefits from both keyword search and vector simlarif
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One of the most effective retrieval methods currently available is hybrid retrieval—a combination of keyword
search and semantic vector search. Keyword search is strong for exact queries like 'password policy’, while
embedding search excels at understanding the meaning and context of the question.



When both are combined, the system becomes both much more accurate and flexible. Frameworks like
Llamalndex and LangChain are now popular choices for building retrieval pipelinesin thisway.

5. The knowledge base must be continuoudy updated.

A good knowledge base isn't something you build and then leave unfinished.

Over time, data can become outdated, policies can change, or embedding models can be updated. Without
regular refreshes, Al will begin to provide inaccurate responses.

There's a concept called selective forgetting—actively deleting or updating data that is no longer relevant. Tools
like DeepEval or TruLens can help monitor retrieval quality and identify which chunks are causing incorrect
answers.
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6. Thethree biggest problemswhen building a knowledge base

The most common problem is poor data quality. Thisis also the reason why Al hallucinates. A famous example
is Air Canada's chatbot, which once fabricated a non-existent refund policy.

Another issueis slow retrieval. Many Al systems respond correctly but are too laggy because devel opers haven't
optimized the index or vector storage. The author recommends using HNSW or IVF indexing instead of flat
indexing to speed up retrieval.

Furthermore, scalability is also amajor challenge. Many teams initially choose a monolithic architecture for
rapid deployment, but when the number of queries increases sharply, the CPU and RAM become overloaded.
According to the author, horizontal sharding isamore suitable approach for scaling the knowledge base in the
long term.

7. A knowledge baseisnot a placeto 'dump data'.

Finally, it'simportant to note that a knowledge base isn't a place to just throw all your datain and expect Al to
figure everything out on its own. It's an asset that needs continuous curation and optimization.

Y ou should start with small tasks, such as focusing on only the 10 most common questions first. Only after the
Al ??answers consistently and accurately should you expand the system. The difference between an Al that
‘guesses and an Al that 'truly knows' lies in this deliberate process of curating the data.

Y ou finished reading the article "How to build an effective knowledge base for Al models." edited by the
TipsM ake team. We hope this article has provided you with many useful tech tips and tricks. Y ou can search for
similar articles on tips and guides. Thank you for reading and for following us regularly.
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