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Where is North Dakota?

North Dakota 
Population 
Estimate

788,940
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• Organized in 1990 and includes two research universities, four regional 
universities, and five community colleges.

• The mission of the State Board of Higher Education is to enhance the 
quality of life for all those we serve and the economic and social vitality 
of North Dakota through the discovery, sharing, and application of 
knowledge.

Brief Introduction
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Unstructured Pain
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NDUS and its campuses rely on 
many state-level policy and law 
documents that are hard to find 
in many places.
NDUS Policy, Procedures, State 
Law, and others are used to 
make decisions every day
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Unstructured Pain
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Over 3000 pdfs………
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The Journey
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The NDUS LLM Journey

June 2023
The vision of the LLM 
features released at 
Data & AI Summit 2023

July 2023
Testing chroma vector 
stores with policy data

August 2023
Testing the different 
OSS LLMs on the 
Databricks platform

October 2023
Successfully tested 
first GPU endpoint with 
LLM Policy application

December 2023
Successfully tested 
Foundation API in the 
LLM Policy application

January 2024
Released LLM Policy 
App to all NDUS 
stakeholders using 
Foundation API and 
Vector Search

May 2024
Added DBRX and 
Guardrails to LLM 
Policy application
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Current State 
of NDUS GenAI
Apps
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NDUS RAG Architecture
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Why Retrieval-Augmented Generation (RAG)?
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Reduced Hallucinations: 
RAG helps mitigate the 

factually incorrect or 
irrelevant responses 
generated by LLMs.

Knowledge Cutoff: RAG 
extends the knowledge of 

LLMs by referencing 
external sources.

Cost-Effective: RAG 
extends the capabilities of 
LLMs without the need to 

retrain the model, making it 
a cost-effective solution.
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• Policy documents are updated daily. 
Changes made to the major versions 
in SharePoint libraries will be 
captured using Power Automate to 
copy necessary files. 

• All external sources are extracted 
from the public web URLs and 
updated as needed.

• All data lands in an ADLS Gen 2 
storage account for staging.
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Data Movement and Storage

Resources:
Azure Data Lake Storage (ADLS) Gen 2
Databricks External Volumes



©2024 Databricks Inc. — All rights reserved

• Databricks extracts and processes 
the files from the ADLS account 
into a staging table and saves it as 
a Delta table in Unity Catalog

• A Vector Index Table is created 
from the staging table, adding on 
the embedding vectors using the 
bge-large embedding model in 
Databricks. 

Resources:
• Azure Data Lake Storage (ADLS) Gen 2
• Access Connector for Azure Databricks
• Databricks Vector Search, Foundation API, 

External Volumes
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Vector Table and Index
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• Using the prompt from the user, a similarity search 
is conducted into the relevant Vector Index Table 
using Hierarchical Navigable Small Worlds (HNSW) 

• HNSW is a method for finding similar vectors in 
large datasets and creates a graph of nodes and 
edges with multiple layers. 

• Starting from the top layer, it follows edges to the 
closest nodes, moving down to the next layer until 
it finds the most similar vectors in the bottom 
layer.
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Similarity Search

Resources:
• Databricks Vector Search
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Model Chain Endpoint Configuration
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Model Chain Endpoint

• Custom MLFlow Pyfunc model class

• Model version stored in Unity 
Catalog

• Main components include retrievers, 
LLM selector from Foundation API, 
prompt builder, and predict output. 

• Set as CPU endpoint

• Scaled to need based on 
volume

• Environment variables using 
host URL and key with DB 
secrets

Resources:
• Databricks Model Serving
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• After constructing the prompt, 
including relevant information 
from the similarity search, the 
Model Chain Endpoint sends 
this information to the LLM to 
craft a response.

• The response is returned to the 
Model Chain Endpoint with any 
relevant metadata, such as 
content filter results. 

• The LLM is DBRX Instruct from 
Foundation API

Prompt sent to LLM Results sent to Endpoint LLM
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Large Language Model (LLM)
Resources:

• Databricks Foundation API
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• The front-end web application allows users 
to interact with the Model Endpoint

• User question is sent to the model endpoint 
for processing. Response object comes back 
containing the response, rank source w/ 
reference paths to documents

• Source reference paths are prefixed with site 
information for source links

• The front-end is a Python Flask app running 
in Azure App Services

19

DevOps Flow for Application

Resources:
• Azure App Services
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Evaluation with RAG Studio
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Evaluation with RAG Studio
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• Using LLM as a judge in conjunction 
with human feedback to evaluate, log, 
and process outcomes along with 
relevant metadata

• Combination of @mlflfow.trace() 
decorator and mlflow.trace() wrapper 
within custom pyfunc model

Evaluation and Tracing
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Challenges and Impact
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• Small AI team (2 people)

• Limited financial resources

• Limited on-prem compute 
resources

• 10-20x Faster using a 
comprehensive LLM for policy 
search and response

• 2x Decrease in time to market 
from 1 year to 6 months

• 100% Reduced procurement time 
and costs by leveraging 
Databricks on Azure 

Challenges and Barriers Solution Impact



©2024 Databricks Inc. — All rights reserved©2024 Databricks Inc. — All rights reserved 25

Future 
Development
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AI Roadmap

• Internal Audit and Policy Assistant 
Enhancements (Ongoing)

• Automated NDUS News Pipeline 
powered by LLMs (July 2024)

• Data Request Assistant for Student, 
Financial, and HR data (Jan 2025)
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Questions?

Thank you:
NDUS Leadership
Databricks Team
Databricks Assistant
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