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• LLMs are good at fluent language, but 
they can struggle with factual and 
relationship-heavy questions. 

• LLMs can do better on these questions 
when they are connected to an outside 
source of facts. This is called Retrieval-
Augmented Generation, or RAG.

• A standard way to connect LLMs to 
outside tools and data is the Model 
Context Protocol (MCP).

• One useful source for these questions is a 
knowledge graph, which stores facts as 
connected entities and relationships.

• Knowledge graphs are queried using 
SPARQL. This project studies whether 
connecting an LLM to a SPARQL 
knowledge graph can improve answers.

1. User asks a question 

2. MCP connects the LLM to graph tools and resources

3. The prompt gives the model schema-aware context and safer 
query generation

4. Query executes over RDF knowledge graph 

5. Retrieved triples/facts are returned as structured context 

6. LLM generates final answer using graph-grounded evidence 

7. Outputs are evaluated on reasoning, verifiability, and unsupported 
claims

Figure 1. MCP-based question answering pipeline

Can connecting an LLM to a SPARQL 
knowledge graph improve contextual 
understanding and answer accuracy?

Metric Effect

Multi-hop reasoning Improved

Verifiability Improved

Unsupported claims Reduced

Latency Slight increase
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Table 2. Summary of evaluation outcomes

Code and Materials

Research Steps

• Develop the software needed to connect an LLM to a SPARQL 
knowledge graph using MCP

• Decide which MCP tools should be exposed to the LLM
• Improve the prompt so the LLM uses the MCP tools effectively
• Benchmark the system to test whether graph access improves 

answer quality

Without

• Knowledge graphs are especially useful for relation-heavy questions
• MCP gives LLMs structured access to graph tools and RDF resources
• Graph-grounded retrieval improves verifiability and multi-hop 

reasoning 
• This comes with a small latency tradeoff but better factual reliability

Without With MCP

With MCP
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