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Set the Framework
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Create a set of 100 questions which are 
extremely complex to answer for a RAG 
system, based on the following text. 
{book} Make sure only sophisticated 
GRAPHRAG systems can only answer 
these correctly and the answers does 
not exceed 300 characters. Also 
provide the respective correct answers 
for the questions. Create the dataset in 
tabular format.

Data Generator
Claude 3.7 Sonnet

You are an expert evaluator.

    Question: {question}
    Golden Answer: {golden}
    Model Answer: {prediction}

    Evaluate the model answer against 
the golden answer. Respond with a 
score between 1 (poor) and 5 (perfect) 
based on accuracy, relevance, and 
completeness.

Evaluator
GPT-4

Christmas Carol 
By Charles Dickens

Through cold imagery: he "iced his office," carries 
"his own low temperature," and is compared to "flint" 
with no "generous fire." The external cold reflects his 
internal emotional frigidity. 

How does Dickens establish Scrooge's character 
through environmental imagery rather than direct 
description?  Make sure the answer does not exceed 
300 characters.

Question

Golden 
Answer

GPT-3.5-
turbo

text-embedd
ing-3-small



Ask LLM directly (Zero Shot)
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Through cold imagery: he "iced his office," carries 
"his own low temperature," and is compared to "flint" 
with no "generous fire." The external cold reflects his 
internal emotional frigidity. 

How does Dickens establish Scrooge's character 
through environmental imagery rather than direct 
description?  Make sure the answer does not exceed 
300 characters.

Question

Golden Answer

Dickens uses cold, dark, and dreary settings to reflect 
Scrooge’s personality.

Answer

3.2

https://github.com/tuhinsharma121/ai-playground/rag/simple-rag/llamaindex-rag/simple-rag-christmas.ipynb

https://github.com/tuhinsharma121/ai-playground/rag/simple-rag/llamaindex-rag/simple-rag-christmas.ipynb


Enter RAG : A New Hope
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INDEXING

GENERATION



Simple RAG: Code (Indexing)
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https://github.com/tuhinsharma121/ai-playground/rag/simple-rag/llamaindex-rag/simple-rag-christmas.ipynb

https://github.com/tuhinsharma121/ai-playground/rag/simple-rag/llamaindex-rag/simple-rag-christmas.ipynb


Simple RAG: Code (Generation)
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Through cold imagery: he "iced his office," carries 
"his own low temperature," and is compared to "flint" 
with no "generous fire." The external cold reflects his 
internal emotional frigidity. 

How does Dickens establish Scrooge's character 
through environmental imagery rather than direct 
description?  Make sure the answer does not exceed 
300 characters.

Question

Golden Answer

Dickens establishes Scrooge's character through 
bleak, desolate settings and contrasting joyful 
scenes.

Answer

https://github.com/tuhinsharma121/ai-playground/rag/simple-rag/llamaindex-rag/simple-rag-christmas.ipynb

3.5

https://github.com/tuhinsharma121/ai-playground/rag/simple-rag/llamaindex-rag/simple-rag-christmas.ipynb


Simple RAG : Performance (Golden Data of 100 QnA)
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RAG Type

INDEXING

time cost
gpt-3.5-turbo text-embedding-3-small

#input token #output token #request #input token #request

simple-rag 4s $ 0.01 - - - 39k 1

RAG Type

GENERATION

time cost
gpt-3.5-turbo text-embedding-3-small

#input token #output token #request #input token #request

simple-rag 2 min $ 0.15 283k 1.6k 100 41k 100

RAG Type Eval Score

simple-rag 3.68



Simple RAG : Pros & Cons
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Lower Cost & Faster 
Time to Value

Up-to-Date Knowledge 
Injection

Easy to Interpret and 
Debug

ADVANTAGES

DISADVANTAGES

Limited context 
window

No Relationships between 
documents

Complex reasoning 
questions



Microsoft GraphRAG : Connecting the Dots
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Indexing

Generation

From Local to Global: A GraphRAG Approach to Query-Focused Summarization

https://arxiv.org/pdf/2404.16130


Microsoft RAG: Code (Indexing)
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Create graphrag index

Copy book.txt in the input folder

Initialize variable in settings.yaml

Initialize root folder for Indexing

https://github.com/microsoft/graphrag
https://github.com/tuhinsharma121/ai-playground/blob/master/rag/graphrag/ms-graphrag/ms-graphrag-global.ipynb

https://github.com/microsoft/graphrag
https://github.com/tuhinsharma121/ai-playground/blob/master/rag/graphrag/ms-graphrag/ms-graphrag-global.ipynb


Microsoft RAG: Code (Generation)
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Through cold imagery: he "iced his office," carries "his 
own low temperature," and is compared to "flint" with no 
"generous fire." The external cold reflects his internal 
emotional frigidity. 

How does Dickens establish Scrooge's character through 
environmental imagery rather than direct description?  
Make sure the answer does not exceed 300 characters.

Question

Golden Answer

Dickens' Characterization of Scrooge**\n\nDickens 
skillfully portrays Scrooge's character through vivid 
environmental imagery. The somber settings of Scrooge's 
chambers, with details like damp walls and broken 
windows, symbolize his isolation and miserly nature . The 
cold, dark atmosphere of his office reflects his cold and 
miserly personality, emphasizing his lack of compassion .

Answer

https://github.com/microsoft/graphrag
https://github.com/tuhinsharma121/ai-playground/blob/master/rag/graphrag/ms-graphrag/ms-graphrag-global.ipynb

4.5

https://github.com/microsoft/graphrag
https://github.com/tuhinsharma121/ai-playground/blob/master/rag/graphrag/ms-graphrag/ms-graphrag-global.ipynb


Microsoft GraphRAG : Performance (Golden Data of 100 QnA)
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RAG Type

Indexing

time cost
gpt-3.5-turbo text-embedding-3-small

#input token #output token #request #input token #request

simple-rag 4s $ 0.01 - - - 39k 1
ms-graphrag 2 min 20 sec $ 0.31 377k 78k 224 68k 33

RAG Type

Answer Generation

time cost
gpt-3.5-turbo text-embedding-3-small

#input token #output token #request #input token #request

simple-rag 2 min $ 0.15 283k 1.6k 100 41k 100
ms-graphrag 24 min 30 sec $ 1.00 2.3M 90k 294 - -

RAG Type Eval Score

simple-rag 3.68
ms-graphrag 4.42



Microsoft GraphRAG : Pros & Cons 
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Map Reduce to tackle Limited 
Context Window

Captures semantic relationships 
between information pieces

Handles complex hierarchical 
information better

Graph construction 
expensive

Query latency increases 
with graph size

ADVANTAGES

DISADVANTAGES



HippoRAG : Memory Matters
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HippoRAG: Neurobiologically Inspired Long-Term Memory for Large Language Models

Indexing

Generation

https://arxiv.org/pdf/2405.14831


HippoRAG : Code (Data Preparation)
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https://github.com/OSU-NLP-Group/HippoRAG
https://github.com/tuhinsharma121/ai-playground/rag/graphrag/hippo-graphrag/hippo-graphrag-global.ipynb

https://github.com/OSU-NLP-Group/HippoRAG
https://github.com/tuhinsharma121/ai-playground/blob/master/rag/graphrag/hippo-graphrag/hippo-graphrag-global.ipynb


HippoRAG : Code (Indexing)
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https://github.com/OSU-NLP-Group/HippoRAG
https://github.com/tuhinsharma121/ai-playground/rag/graphrag/hippo-graphrag/hippo-graphrag-global.ipynb

https://github.com/OSU-NLP-Group/HippoRAG
https://github.com/tuhinsharma121/ai-playground/blob/master/rag/graphrag/hippo-graphrag/hippo-graphrag-global.ipynb


HippoRAG :  Code (Generation)
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Through cold imagery: he "iced his office," carries "his 
own low temperature," and is compared to "flint" with no 
"generous fire." The external cold reflects his internal 
emotional frigidity. 

How does Dickens establish Scrooge's character through 
environmental imagery rather than direct description?  
Make sure the answer does not exceed 300 characters.

Question

Golden Answer

Dickens establishes Scrooge's character through 
environmental imagery by describing the cold, dark, and 
gloomy setting around him, reflecting his own cold and 
miserly personality. The fog, darkness, and icy weather 
mirror Scrooge's own demeanor and lack of warmth 
towards others.

Answer

4.6

https://github.com/OSU-NLP-Group/HippoRAG
https://github.com/tuhinsharma121/ai-playground/rag/graphrag/hippo-graphrag/hippo-graphrag-global.ipynb

https://github.com/OSU-NLP-Group/HippoRAG
https://github.com/tuhinsharma121/ai-playground/blob/master/rag/graphrag/hippo-graphrag/hippo-graphrag-global.ipynb


HippoRAG : Performance (Golden Data of 100 QnA)
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RAG Type

Indexing

time cost
gpt-3.5-turbo text-embedding-3-small

#input token #output token #request #input token #request

simple-rag 4s $ 0.01 - - - 39k 1
ms-graphrag 2 min 20 sec $ 0.31 377k 78k 224 68k 33
hippo-rag 2 min 15 sec $ 0.09 109k 19k 90 50k 76

RAG Type

Answer Generation

time cost
gpt-3.5-turbo text-embedding-3-small

#input token #output token #request #input token #request

simple-rag 2 min $ 0.15 283k 1.6k 100 41k 100
ms-graphrag 24 min 30 sec $ 1.00 2.3M 90k 294 - -
hippo-rag 9 min 32 sec $ 0.44 817k 21k 196 5k 197

RAG Type Eval Score

simple-rag 3.68
ms-graphrag 4.42
hippo-rag 3.79



HippoRAG : Pros & Cons 
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Scales well incrementally Faster query response

Accuracy degrades

ADVANTAGES

DISADVANTAGES



Fast GraphRAG : Acceleration Breakthrough
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Microsoft GraphRAG

HippoRAG



Fast GraphRAG : Code
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https://github.com/circlemind-ai/fast-graphrag
https://github.com/tuhinsharma121/ai-playground/rag/graphrag/fast-graphrag/fast-graphrag-global.ipynb

https://github.com/circlemind-ai/fast-graphrag
https://github.com/tuhinsharma121/ai-playground/rag/graphrag/fast-graphrag/fast-graphrag-global.ipynb


Fast GraphRAG : Code
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https://github.com/circlemind-ai/fast-graphrag
https://github.com/tuhinsharma121/ai-playground/rag/graphrag/fast-graphrag/fast-graphrag-global.ipynb

https://github.com/circlemind-ai/fast-graphrag
https://github.com/tuhinsharma121/ai-playground/rag/graphrag/fast-graphrag/fast-graphrag-global.ipynb


Fast GraphRAG : Code
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Through cold imagery: he "iced his office," carries "his 
own low temperature," and is compared to "flint" with no 
"generous fire." The external cold reflects his internal 
emotional frigidity. 

How does Dickens establish Scrooge's character through 
environmental imagery rather than direct description?  
Make sure the answer does not exceed 300 characters.

Question

Golden Answer

Dickens establishes Scrooge's character through 
environmental imagery by describing his gloomy mansion, 
neglected offices, and cold, barren rooms to reflect 
Scrooge's inner bitterness and isolation.

Answer

4.8

https://github.com/circlemind-ai/fast-graphrag
https://github.com/tuhinsharma121/ai-playground/rag/graphrag/fast-graphrag/fast-graphrag-global.ipynb

https://github.com/circlemind-ai/fast-graphrag
https://github.com/tuhinsharma121/ai-playground/rag/graphrag/fast-graphrag/fast-graphrag-global.ipynb


Performance Analysis (Golden Data of 100 QnA)
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RAG Type

Indexing

time cost
gpt-3.5-turbo text-embedding-3-small

#input token #output token #request #input token #request

simple-rag 4s $ 0.01 - - - 39k 1
ms-graphrag 2 min 20 sec $ 0.31 377k 78k 224 68k 33

hippo-rag 2 min 15 sec $ 0.09 109k 19k 90 50k 76

fast graphrag 9 min 55 sec $ 0.21 231k 57k 157 31k 48

RAG Type

Answer Generation

time cost
gpt-3.5-turbo text-embedding-3-small

#input token #output token #request #input token #request

simple-rag 2 min $ 0.15 283k 1.6k 100 41k 100
ms-graphrag 24 min 30 sec $ 1.00 2.3M 90k 294 - -

hippo-rag 9 min 32 sec $ 0.44 817k 21k 196 5k 197

fast graphrag 5 min 43 sec $ 0.45 908k 10k 196 5k 100

RAG Type Eval Score

simple-rag 3.68
ms-graphrag 4.42

hippo-rag 3.79
fast graphrag 4.02



Comparative Analysis of GraphRAG Techniques
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Feature Microsoft GraphRAG HippoRAG Fast GraphRAG

Graph 
Construction

Community clustering + 
summarization

Synonymy augmentation + 
clustering Flat, fast, lightweight graphs

Retrieval Core Map-Reduce 
Summarization

Personalized 
PageRank

Personalized 
PageRank

Incremental 
Updates Limited Moderate Fully incremental

Speed Slow Moderate High-speed retrieval



Supercharge Fast GraphRAG with LlamaIndex and InstructLab
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https://github.com/instructlab/instructlab
https://github.com/run-llama/llama_index

https://github.com/instructlab/instructlab
https://github.com/run-llama/llama_index
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● Building a Simple Yet Powerful RAG Pipeline with LlamaIndex: A 
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https://medium.com/@tuhinsharma121/building-a-simple-yet-powerful-rag-pipeline-with-llamaindex-a-christmas-carol-example-077f01062de1
https://medium.com/@tuhinsharma121/building-a-simple-yet-powerful-rag-pipeline-with-llamaindex-a-christmas-carol-example-077f01062de1
https://medium.com/@tuhinsharma121/beyond-rag-building-a-graphrag-pipeline-with-llamaindex-for-smarter-structured-retrieval-3e5489b0062c
https://medium.com/@tuhinsharma121/beyond-rag-building-a-graphrag-pipeline-with-llamaindex-for-smarter-structured-retrieval-3e5489b0062c
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https://medium.com/@tuhinsharma121/knowledge-graph-enhanced-rag-transforming-unstructured-text-into-explainable-queryable-89fb53e1ce14
https://medium.com/@tuhinsharma121/knowledge-graph-enhanced-rag-transforming-unstructured-text-into-explainable-queryable-89fb53e1ce14
https://medium.com/@tuhinsharma121/how-hipporag-mimics-human-memory-for-smarter-ai-search-86097e1f7bf2
https://medium.com/@tuhinsharma121/fast-graphrag-architecture-speed-scalability-and-structured-retrieval-for-genai-130096cf5d03
https://medium.com/@tuhinsharma121/fast-graphrag-architecture-speed-scalability-and-structured-retrieval-for-genai-130096cf5d03
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THANK YOU

Deck - https://bit.ly/tuhinsharma121

Code - https://github.com/tuhinsharma121/ai-playground

Blogs - https://medium.com/@tuhinsharma121

Linkedin - https://www.linkedin.com/in/tuhinsharma121

Github - https://github.com/tuhinsharma121

Website - https://tuhinsharma.com

https://bit.ly/tuhinsharma121
https://github.com/tuhinsharma121/ai-playground
https://medium.com/@tuhinsharma121
https://www.linkedin.com/in/tuhinsharma121
https://github.com/tuhinsharma121
https://tuhinsharma.com

