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“There is a reason that truth is stranger than fiction.

Fiction has to be believable.”
J.C. McComb













Every day (year)  another attempt to solve mega corps 
data problems

ERP
Data Warehouse

Big Data
Blockchain

Cloud
Datalake

Data Fabric
Snowflake

ChatGPT/ LLM



System Replacement by 
WSDOT’s SPMG Project

WSDOT Critical Applications Scope
 & Relationship Architecture
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CA

Estimate & Bid 
Analysis Sys. 

(EBASE)
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US Bank ARCS Ticket 
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Note:  This diagram does not include all of WSDOT’s Computer applications.  Applications without interface relationships may not be included on this diagram.
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Work Order 
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See things as they really are





Chevrons



Chevrons



Simple as possible, but not simpler



Modularize





The ”Boon”

An approach to Data 
Hamonization and Legacy 
Reduction focused on 
organic growth and 
modular delivery



The Way

We call it: Data-Centric

In a data-centric enterprise 
there is a single, simple data 
model at the core of their 
information landscape

Not thousands of 
data models Not millions of data elements, 

but fewer than a thousand



In a data-centric enterprise 
there is a single, simple data 
model at the core of their 
information landscape

And the information the firm 
manages is either co-located 
with a live version of the 
model, or federatable from it.





What does the journey look like?

Pilot
• Design first version of your Enterprise Ontology
• Implement a Knowledge Graph in a Sandbox
• Load and integrate at least 2 previously poorly 

integrated datasets



What does it really look like?

Pilot

• Select and implement first version of new arch
• Harden your data ingestion pipelines
• Put something in production

First 
Production



What does it really look like?

Pilot

• Expand the number of domains and datasets
• Add more to the architecture: graphic UIs, 

NLP, interactive UI

First 
Production

Grow Footprint
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As you mature, more opportunities open up

Legacy 
Avoidance

Legacy Erosion

Legacy 
Replacement



Who is doing this? Digital Native Firms
The Google Knowledge Graph (from acquisition of 
Applied Semantics  (2003) and Metaweb (2010))  

Amazon’s Product Graph and AWS Neptune (Graph as a 
Service)

Facebook (Open Graph) , LinkedIn (Liquid), Airbnb 
(Property Graph), Apple (Siri) 



The best time to plant a tree is 20 years ago

The second best time is today



Who is doing this? Forward Thinking Mainstream Firms

Morgan Stanley, UBS, Broadridge
Amgen, Merck, Novartis, Abbvie  

Ikea, Nokia, Schneider-Electric 
S&P, Wolters Klewer, Lexis Nexis 

Several notable smaller firms such as 
Institute for Defense Analyses, Schema App,  Food 

Pairing.ai , Center for Internet Security

Montefiore Healthcare 



To pursue these ideas further

• Sign the Data Centric Manifesto: 
http://www.datacentricmanifesto.org

• DCAF: https://www.dcaforum.com
• Case studies and white papers: https://www.semanticarts.com/work/
• TDAN: https://tdan.com/?s=McComb
• Gist: https://www.semanticarts.com/gist/
• Software Wasteland: 

https://technicspub.com/software_wasteland/
• The Data-Centric Revolution:

https://technicspub.com/data-centric/
• Me: mccomb@semanticarts.com

http://www.datacentricmanifesto.org/
https://www.dcaforum.com/
https://www.semanticarts.com/work/
https://tdan.com/?s=McComb
https://www.semanticarts.com/gist/
https://technicspub.com/software_wasteland/
https://technicspub.com/data-centric/
mailto:mccomb@semanticarts.com


The end



The journey starts

• Once upon a time 
• Our hero (could be you) lived in the land of Mega Corp
• Every day, our here spent their time, designing data models, mapping 

one data set to another, catalogging data, identifying critical data 
elements, doing data governance or stewarding some data

• *** inciting incident *** Until one day they were visited by a fairy 
godmother / consultant who began to ask embarrassing questions, 
such as: why do you have some many databases, so many silos, so 
many applications?  Do you even know how many you have?  Do you 
know how much you spend on all this fragmentation? 



• *** Because of that *** they were forced to wander in the pointless 
forest, island of misfit toys 

• Where they gather three new superpowers
• The ability to see things are they really are
• The ability to make things as simple as possible, but no simpler
• The power of true modularity



Most people have noticed this
• And taken action
• First ERP
• One of the first reactions was the data warehouse
• Then systems integration
• Then the “API” memo
• SOA 
• Web Services
• Then big data
• Then application rationalization
• Application Modernization
• Data Lakes
• Data Mesh
• Data Fabric 
• Data Lakehouse
• They understood neither the extent , the root cause or the portenail 



Most people have noticed this

• What they do about it is interesting
• And typically only partially addresses their problem



Occassionally 

• People notice that what they are doing doesn’t make sense
• They are replacing a $1M system with a $100M system that is 10% 

better
• How big things get done
• Modularly



We begin to hear from other travellers

• There are ways out of the quagmire
• But most of them get you in deeper
• I can go on endlessly about things that don’t work, or that work but 

cost 10, 100 even 1000 x what they could
• But let’s talk about what does work



How big things get done

• Slight diversion to a study of how big projects get done
• Mass transit to Nuclear Power to Hosting Olympic Games
• It is close to the worst on average overrun
• And is the top on the “long tail”



The hero’s calling

• At some point the hero hears the calling
• After several rejections
• And they leave the normal world
• And begin their journey



There are a couple of ways this might go

• They might decide to go on their own
• This might end well (does occasionally)
• Or flame out.  There are a lot of ways this can end badly
• Or they might get a guide



Transformation Projects

• Happy data-centric transformation projects are all alike.
• Unhappy projects each unhappy in their own way



Each database has its own schema

Every use case was hard coded to those schemas
Typically each new attribute adds thousands of lines of 

code to the system that manages it



Enterprises have lots of application systems

The pattern we’ve seen over several dozen firms 
is there are about one multi-user supported 

application for every ten employees. 



Large Bank

80,257 employees

11,000 applications



Mid – tier Professional Services Firm

1,500 employees

166 applications



Even Small Firms

30 employees

5 major apps (10 total)



Is this a problem?
Yeah

Most firms lament the fact that they have all 
these data silos but continue on because it is 

hard to imagine anything else.



The Collective Complexity

• From our experience
• Each data model is far more complex than it needs to be to solve the 

problem at hand
• Simple data models have hundreds of tables and thousands of 

attributes/ columns
• Large data models have thousands of tables and tens of thousands of 

columns
• Once you get to be a mid sized company, you are managing millions of 

data distinctions 



You all are part of the problem

Data modeler

Database Administrator

Data Steward

Data Engineer











There is Another Way

In a data-centric enterprise 
there is a single, simple data 
model at the core of their 
information landscape

This is implementable and instantiated.  And it has the potential to 
replace any of your legacy systems.



A short history of things that didn’t solve the 
data sprawl problem



ERP Systems

• Promise:  have one big application with all your data and you won’t 
need to do data integration

• What really happened: 
• ERP systems became massively complex (a typical SAP 

implementation populates 90,000 tables and nearly 1 million 
columns).

• Very few companies got more than half their data in an ERP system, 
and then were faced with the very hard challenge of integrating with 
a complex, rigid and mostly opaque environment



Data Warehouses

• Promise:  Too hard to report off hundreds of application databases.  
Extract key data from each, conform to a single model and report 
from data warehouse 

• What really happened: 
• The ETL process became a bottleneck (leading to data lakes)
• The warehouses themselves became hopelessly complex
• Data warehouses could not replace any legacy functionality, indeed 

they were dependent on them



Data Lakes

• Promise:  The “T” in ETL was too hard and taking too long.  Just 
extract and load the data into a central place and let the data 
scientists sort it out

• What really happened: 
• Most data lakes are hopeless dumps of data of varying quality and 

veracity
• It has become harder than ever to find authoritative copies of data



Enterprise Data Models

• Promise:  Create a single model of the data of an enterprise to guide 
eventual conformance 

• What really happened: 
• EDM projects took years to complete and were often cancelled long 

before completion
• Those that were completed were largely ignored by business leaders 

who were busy buying packaged software (that didn’t conform to the 
EDM)



What makes Data-Centric Different?

• There are technological differences
• And methodological differences



Technical Differences

Everything is triples in a graph

Agent LastName Full Name

006 Renton Andy Renton

007 Bond James Bond

:007 “Bond”

:007 “James Bond”

:lastName

:fullName



Technical Differences

Everything is triples in a graph

Agent LastName Full Name

006 Renton Andy Renton

007 Bond James Bond

:007 “Bond”

:007 “James Bond”

:lastName

:fullName



Agent LastName Full Name

006 Renton Andy Renton

007 Bond James Bond

:007 “Bond”

“James Bond”

:lastName

:DB10

Aston Martin DB10007



Technical Differences

• Everything is a triple (data, metadata, maps etc)
• Triples are stored in Graph Databases 
• W3C standards to avoid vendor lock in
• RDF for low effort integration and “follow your nose” UIs
• SPARQL for simplicity and also for the ability to federate over 

Knowledge Graphs and traditional databases
• OWL for unambiguous meaning



The simplest configuration



Methodological Differences

• Think big/ start small to get some early wins without painting yourself 
in a corner

• Modular approach to take on a chunk at a time
• Grow an architecture that can replace functionality typically found in 

applications



Where does Zero Copy Integration Come In?



Remember this?It’s really this



Now a new KG app …



Remember this… 

It is an ”architecture” based on copying
Every line is a map and a copy



This is an architecture built 
on the the ability to avoid 
copying



Zero Copy Integration

Messes with people’s 
heads





Take Aways

• Application-Centric Development and its’ enabler, Systems Integration 
are the root cause of most Enterprise Information dysfunction

• The way out requires:
• A new mindset – start with the data 
• Done well, you can get to Zero Copy Integration
• You’ll need some new infrastructure – Graph Databases that 

Federate
• And a Pilot Project



To Pursue These Ideas Further

I will be signing these books at 
our booth



Additional Resources

The Data-Centric Manifesto (read & sign)
http://www.datacentricmanifesto.org
Data-Centric Executive Course (from Infocratic)
https://www.datacentricexecutive.com
Estes Park Group (DC Architecture) and Gist Forum (upper ontology)
https://www.semanticarts.com
TDAN (4 Data-Centric Articles / years * 8 years) 
https://tdan.com/?s=McComb

mccomb@semanticarts.com
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(map)

• By analogy, I could do a travelog on exotic travel locations that I’ve 
been to, such as: Nigeria, Egypt, Uganda, Albania, Sri Lanka, 
Myanmar, Papua New Guinea and Mongolia

• What would be the outcome?
• Any one who had been to any of those places would approach me 

afterward to compare notes
• Most of you would have learned something about far away places 

that you will never visit
• And a very few will be inspired by the talk to go to one of those 

places.  That would make me happy



This is a travelogue.  

• The Journey towards Data-Centric
• Toward the end of the travelogue we will describe what zero copy 

integration is, but it won’t really won’t make sense until you’re on the 
journey



Before we start the story

• Much of what I’m going to say sounds far fetched
• It may sound a bit academic, or speculative
• This is all grounded in hundreds of data-centric projects
• Let me give you a bit of my background, just to put a bit of real world 

pragmatism to what I’m about to present



My origin story (1/5)

• Andersen Consulting (Accenture)
• Built and implemented a lot of enterprise applications
• Built and implemented two major ERP systems from ground up
• But eventually got jaded at the arbitrariness of design and the 

brittleness of implementation
• Left Andersen and began looking for a better way
• One part of that better way was the study of semantics
• Another was model driven development



Origin Story (2/5)

• We rolled what we had learned into a .com in the mid 1990’s
• We built a semantic model of health care
• And a semantic model of applciations themselves
• From the later we were able to build “no code” applications (before 

that term was coined – we got the first patent) for a variety of health 
care apps including Patient Centered Outcomes, Clinical Trial 
Recruiting, and a Urology Clinic Management System.

• We were preparing to go public in late 1999.  We had our investment 
bankers, lawyers, auditors etc. and were well into the process



Origin Story (3/5)

• When the SEC wanted to test a limit. 
• Prior to this time, as long as you had fewer than 500 investors, it was 

assumed you had not done your own “public offering”
• They wanted to see if that limit should be lower, and went looking for 

someone going public with between 400 and 500 investors
• We had 410
• Our road show and public offering got delayed until we could prove 

that we knew all these people personally. 
• While we were going through this process in early 2000 the dot come 

bubble burst



Origin Story (4/5)

• The senior people in the company, myself included, hadn’t been paid 
for six months, and the company was deeply in debt

• We couldn’t access any of the technology or the patents, and 
investors were nowhere to be found

• So we decided to consult on what we had learned
• We started Semantic Arts in June 2000
• TBL officially launched the Semantic Web in April 2001
• We thought this would take off like the World Wide Web and we were 

in front of the wave
• It didn’t



Origin Story (5/5)

• For several years we sold traditional IT projects (feasibility studies, strategic 
plans, enterprise architectures) and perfected our semantic craft behind 
the scenes

• Finally some forward thinking companies wanted ‘ontologies’ designed
• We designed several enterprise ontologies over a five year period
• But eventually discovered that they were not being implemented.  They 

were shelfware
• We gradually shifted into helping clients implement these semantically 

inspired systems
• And created what we call the Data-Centric Revolution



Semantic Arts

• Is a professional services firm.  We don’t sell software or hardware or 
clouds or anything other than our consulting services

• We currently have 30 employees and have been growing 20-25% per year 
for the last 5 years

• Our clients include some large well known firms such as Morgan Stanely, 
Amgen, Standard & Poors, Schneider-Electric and Procter & Gamble. 

• But also some more modest sized companies who you may not have heard 
about including: Juniper Networks, the Institute for Defense Analyses, The 
Center for Internet Security, Omatics and Payzer.  

• The journey that we are about to discuss came from our learnings in over 
100 projects focused on data-centric implementation

• We believe that we have uncovered the way to modernize applications in a 
modular, low risk fashion.But we’re getting ahead of ourselves.  Back to the 
story



Narrative

• I’ve presented this a few times, and the feedback suggests it wasn’t 
universally received

• I reflected on this 
• I realize that it makes sense to people who have been on the Data-

centric journey for a while, in fact it’s kind of profound when you get 
to the point where it makes sense

• The term was coined by Dan Demers of Cinchy who is deeply 
committed to data-centric

• But it is counter intuitive to anyone in a traditional environment



And 

• My dad used to say “There is a reason that truth is stra



so

• If this presentation won’t make sense until you are on the data-
centric journey

• And most of you are not
• What to do
• I decided to do a travelogue on a journey you’re unlikely to take
• Why would I do that?
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