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May 4, 2025 - me to my family



May 4, 2025 - AI to me



New York Times, 2023



Garbage In, Garbage Out ?

● Not really … the original article just contains a joke
● Even if the joke (or the opinion) is bad, it’s not technically garbage
● However google is pulling in this information is not able to understand its 

context and appropriate use
● Maybe an LLM should be able to tell the difference, maybe not, but there’s 

also no metadata here to help.



What if you want your bot to respond with facts?

● Have an agent look at the question and find relevant facts
● Feed these facts to the LLM along with the user question to generate a 

response.
● You’re using the LLM for what it’s good at: text processing, and (hopefully) not 

what it’s only so-so at: knowing things and reasoning
● (Caveat that might be changing over time)
● RAG: Retrieval Augmented Generation

It’s up to the RAG-builder to populate this bot with the corpus high-quality 
documents that the bot will serve! 



Put some Triples together, that’s a Knowledge Graph

Figure Credit:
Priya Sharma



○ Query Dug’s knowledge Graph using biomedical concepts

Find Variables and Studies 
related to the biomedical 

concept [asthma]

Query Dug’s KGUser Query

[Which studies investigate asthma?]

Query Processing

● Biomedical Concept Extraction [asthma]
● Use concept to query Knowledge Graph

Query Results + Context

Prompt 

(pre-engineered prompt with context from 
user’s question and query results from KG)

LLM
(response 

generation)

Response to 
User Query

DugBot Knowledge Graph Agent
Courtesy Suparna Goswami (RENCI)



There’s more to AI than LLMs



NCDOT Roadside Safety Project (Continuation)

Having established the viability of AI in 
extracting roadside features from 
videolog data, the NCDOT-funded 
project continuation focuses on not only 
extracting the existence of these 
objects, but giving them precise physical 
locations through a combination of

● image segmentation
● LIDAR data fusion
● Classical image analysis and 

optimization techniques

videolog

LIDAR

Road 
Edge
LIDAR

Camera 
lat/lon

Courtesy A. Tropsha 
(UNC)



Embeddings turn topology into geometry (points in space)

Neural
Network
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Embeddings can be optimized in different ways, reflecting different 
assumptions about the embedding space.

This is analogous to the way that large language models embed words



We can derive answers, but where do they come from?



It’s important to track provenance



Avoiding GIGO

ORION creates and exposes metadata
● Data Versions, of both input and output
● Tool Versions
● Processes
● Graph characteristics
● Evidence
● Provenance

ORION

ROBOKOP KG



Metadata exposed in machine readable formats

{
"graph_id": "RobokopKG" ,
"graph_name ": "ROBOKOP KG" ,
"graph_description ": "ROBOKOP (KG) is an open-source biomedical KG that supports the ROBOKOP application and  
currently contains millions of biomedical relationships ..." ,
"graph_url": "http://robokopkg.renci.org/browser/ ",
"graph_version ": "4901b2bc764444ea" ,
"sources": [],
"subgraphs": [],
"build_status ": "stable",
"build_time ": "07-30-24 23:37:31" ,
"build_error ": null,
"final_node_count ": 9800836,
"final_edge_count ": 137235468,
"merged_nodes ": 280904,
"merged_edges ": 4676433,
"qc_results ": {},
"neo4j_dump ": 
"https://stars.renci.org/var/plater/bl-4.2.1/RobokopKG/4901b2bc764444ea/graph_4901b2bc764444ea.db.dump "

}

http://robokopkg.renci.org/browser/
https://stars.renci.org/var/plater/bl-4.2.1/RobokopKG/4901b2bc764444ea/graph_4901b2bc764444ea.db.dump


A dirty little secret

● Very few of the sources that ORION ingests have sufficient metadata.  
● Almost none of them have metadata in a machine readable format.
● None of them have metadata in a machine readable format that conforms to 

any common standard.

paper

https://dl.acm.org/doi/pdf/10.1145/3650203.3663326




What is the role of Data Management in the age of AI?
What is the role of AI in the age of Data Management?

We are developing a prototype “Auto-croissant” pipeline
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