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Data For and In the Age of AI

We all know about the importance of Data as the underlying requirement 
for the promises of AI, including

• Revolutionary productivity improvements
• Automation of tasks performed with super-human accuracy
• Instantaneous optimization of processes
• Faster identification of underlying essential patterns that elude human perception

Given everything that AI has to offer, how are we going to construct the 
necessary supporting Data?
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What is Data?

DIKW 
pyramids
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Rowley, Jennifer (2007). "The Wisdom Hierarchy: Representations of the DIKW Hierarchy". Journal of Information and 
Communication Science. 33 (2): 163–180

The original definition of the hierarchy expressed Data as 
observations that “know nothing”; having no meaning or value 

because it lacks context

https://scispace.com/papers/the-wisdom-hierarchy-representations-of-the-dikw-hierarchy-3ivs6n0ccz


What is Architecture?

Architects design, plan, and supervise construction
• Design: Synthesize a model to meet a goal
• Plan: Elaborate the model sufficiently so it can be built
• Supervise: Because the design (model) is imperfect and 

the plan is incomplete in the real world
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A Starting Place For Data Architecture

Simple definitions
Data = unprocessed primary facts, figures, and observations
Information = organized contextualized data
Knowledge = interpreted and applied information

How can we contextualize Data?
Relate concepts, attributes in a scope with business rules into a Data 
Model

Models are tools for communication
Models are never complete nor fully accurate, and don’t always age gracefully
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Trusted Data

Factors of trust
Validity, completeness, quality (ALCOA+)
Data flow, dependencies, failure modes and business impact

These are aspects of the Process in which data is created and 
used

These factors are almost all use-case specific 
Is there truly such a thing as re-usable data for AI purposes?
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First Role of Data Architecture
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Ensure Data is Contextualized and Trustworthy
Enable the collection and assembly of data as part of 
the scientific, quality, or manufacturing process

AI Data Architecture starts with domain-specific Process 
Analysis

Current State – Future State Assessment
Creates a Roadmap to iterative improvements
AI initiatives are a part of these improvements



Process Analysis Approach

Scientific
Quality

Manufacturing 
Process

Data 
Architecture Systems 

Architecture

Three Gears Approach:
1. A deep understanding of the 

current state of a specific 
challenge or Use Case

2. An assessment of the data 
requirements and a future state 
combining updates to data & 
business process

3. Evaluation of multiple systems, 
each used for their intended 
purpose, to create a 
comprehensive solution
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Outcome of Process Assessments

Not all opportunities from a Process Assessment will be suited to AI
Benefits from resolving conflicts in authoritative data, manual/inefficient 
integrations, and application of analytics are common outcomes
Common applications of AI found in Process Assessment Data Flows are prediction 
and pattern recognition

The Process Assessment is critical to establishing the value of the AI
What process changes are expected?
What improvements in processes are planned?
Are the AI opportunities practical, and in what time frame?
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Selected Data Architecture Considerations for AI

Not necessarily AI-specific:
Are data harmonization and semantic alignment required?
Are semantic relationships needed? (taxonomies or graphs)
What are the data change requirements? (latency, notification, etc.)

AI-specific:
Does the AI model require specific contextual information that a human 
would simply assume?
How should the output of models be managed? 
How is AI model drift best detected and mitigated?
When will be AI model need to be re-trained?
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Some Deep AI-Specific Data Architecture Challenges

Increased significance of provenance and traceability
Bias detection and mitigation 

Data transparency and model explainability (XAI)
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Summary: Data Architecture in the “Age of AI”

Scientific, quality, and manufacturing process is first and foremost

AI initiatives belong inside Process Improvement Roadmaps

Data context and trust is specific to how data is created and used – you 
must “walk in the shoes” of the process to create practical results
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Thank You! 
Any Questions?

www.astrixinc.com
ddorsett@astrixinc.com
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