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Data Management’s Persistent 
Problem

Answer questions over large volumes of data with 

unfamiliar data models
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From Questions to Answers (Today)
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From Questions to Answers (Today)

• Distributed “tribal” 
knowledge calls for 
collaboration across 
multiple parties…

• …that’s time-consuming, 
non-scalable, error-
prone…
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Helping Users Navigate Data
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• Data catalogs, search 
systems, better BI tools…



Helping Users Navigate Data
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The North Star: Task Delegation

• Delegate data task to 
an AI agent

• Interact via text-
based interfaces
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The Main Roadblocks

1. Questions are moving targets and difficult to describe
• The question changes as users explore the data

2. Unclear objective
• Without a goalpost, no system can make progress

3. People are useful! They possess “tribal knowledge”
• Disambiguate meaning

• Reconcile data models designed at a different time for a different purpose

• Correct ill-posed questions, and guide you in the right direction

10



The Main Roadblocks

1. Questions are moving targets and difficult to describe
• The question changes as users explore the data

2. Unclear system’s objective
• Without a goalpost, agents cannot progress reliably

3. People are useful! They possess “tribal knowledge”
• Disambiguate meaning

• Reconcile data models designed at a different time for a different purpose

• Correct ill-posed questions, and guide you in the right direction

11



The Main Roadblocks

1. Questions are moving targets and difficult to describe
• The question changes as users explore the data

2. Unclear system’s objective
• Without a goalpost, agents cannot progress reliably

3. People are useful! They possess “tribal knowledge”
• Disambiguate meaning

• Reconcile data models 

• Guide users in the right direction

12



The Main Roadblocks

1. Questions are moving targets and difficult to describe
• The question changes as users explore the data

2. Unclear system’s objective
• Without a goalpost, agents cannot progress reliably

3. People are useful! They possess “tribal knowledge”
• Disambiguate meaning

• Reconcile data models

• Guide users in the right direction

13



Pneuma’s Approach: Reifying Info 
Needs
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Pneuma’s Approach: Reifying Info 
Needs
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Iterate on ideal representation until it 

satisfies the user’s information need

What’s the ideal
table?

Construct the
ideal table



Example: Procurement 
Office at UChicago
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Procurement Database Use Case

• Jaggaer data model 
• ~50 tables

• Extracts from a variety of other related databases
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Technical Contributions

• Reified information need kills two birds with one stone

• Context specialization

• Dynamic Planning with Conductor
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Internal Data Markets

The central argument of this paper 
is that sharing, dis- covering, and 
integrating data is hard because 
data owners lack information and 
incentives to make their data 
available in a way that increases 
consumers’ utility. 
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Internal Data Markets

• Supply of tribal knowledge

• Demand for it

• Match supply with demand
• Allocate data where it’s most useful

• Developed techniques to design and reason about internal markets

• But a core issue was always: how do we get people to “supply” tribal 
knowledge?
• Standards? Internal documentation? Associate it with bonus?
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Internal Data Markets

• Supply of tribal knowledge

• Demand for it

• Match supply with demand
• Allocate data where it’s most useful

• Developed techniques to design internal markets

• Socio-technical bottleneck: how do we get people to “supply” tribal 
knowledge?
• Standards? Internal documentation? Associate it with bonus?
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Pneuma enables Internal Data Markets
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Pneuma enables Internal Data Markets

• Users have an incentive to describe what data 
they need, for what purpose, and to spell out 
carefully their assumptions about their 
question, data, and business domain. 

• Users transfer their tribal knowledge to a 
system that’s learning from everyone, capturing 
the organization’s knowhow and allocating it 
where valuable.
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The Pneuma Project at UChicago

• Pneuma as an enabler of internal data markets
• Capture and deploy tribal knowledge

• Pneuma system in use by procurement
• Onboarding “advancement”, preparing focus groups

• We are onboarding interested users, reach out!
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