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Top Three Data 
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Data Modeling Trends

• Trends
– Mainstream NoSQL projects (“Modernizing”)
– Knowledge graphs getting the spotlight
– AI growing, growing, growing

• More connecting and less explanatory
• Sharing over lecturing
• Your insights as well please!
• Learn at least three new things!
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Data Modeling Trend #1

• Mainstream NoSQL projects 
(“Modernizing”)

• Impact
– Traditional modelers becoming NoSQL 

modelers/enablers (or not knowing about these 
projects)

– “Embrace NoSQL”

• Response
– Retaining, Redefining, Recommending (Camera 

settings, CDM/LDM, patterns)
– Learning (DMZ)
– Publishing (Align > Refine > Design series) 

Data Model Settings
A data model contains settings, similar to a camera…

Masterpiece
Understand the need for the picture and then choose 

the most appropriate setting values
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Data Model Settings
Timer

Focus

Scope

Filter

…and compose!

Mode

• Fraud detection for auto insurance
• Northeast Products Analytics
• London hotel survey application

Project

• Fraud detection for all LOB
• Enterprise Products Analytics
• Hotel chain survey application

Program

Eric Evans
Bounded Context / Domain

Eric Evans

Scope  
(What is the scope of the initiative?)
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Focus  
(Which is more important, flexibility or simplicity?)

• Party
• Event
• Intellectual Unit

Abstract 
(flexible)

• Customer
• Order
• Book

Concrete
(simple)

Only setting 
which can be at 
a subject level 
within a model

Legal entities can cross countries.Now

Legal entities cannot cross countries.Later

Timer
(What do you do? What do you want to do?)
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• The business calls it a ‘classification’.
• What patterns are of interest?
• I need a 360 degree view of customer.

Business 
(forward)

• SAP calls it a ‘characteristic’.
• What connections exist in this data set?
• I need to extract fields from this JSON 

file.

Application
(reverse)

Filter
(Are we forward or reverse engineering?)

• Benefit: Precisely representing data through sets
• Captures: Business rules constraining a business process
• Primary use case: Operational (OLTP)
• Modeling: Relational

A Customer must own at least one Account.

RDBMS

• Benefit: Precisely representing how data will be analyzed
• Captures: Business questions analyzing a business process
• Primary use case: Analytics (OLAP)
• Modeling: Dimensional

How much revenue did we generate in fees by Date, Region, and Product? Also want to see by Month 
and Year…

• Benefit: Precisely representing how data will be received and accessed
• Captures: Access paths providing insights into a business process
• Primary use case: Discovery
• Modeling: Query

Which customers own a checking account that generated over $10,000 in fees this year, own at least 
one cat, and live within 500 miles of New York City?

NoSQL

Mode
(What is the purpose of the application?)
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Mode (Purpose?): RDBMS

bookCoverbookAvailableIndicatorbookPageCountbookRetailPrice
Amount

bookPublication
Date

bookDescriptionbookTitleName

True254$49.95October 1, 2021 The data lakehouse 
is the next 
generation of the 
data warehouse and 
data lake, designed 
to meet today’s 
complex and ever-
changing analytics, 
machine learning, 
and data science 
requirements.

Building the Data 
Lakehouse

Book

bookTitleName

bookDescription
bookPageCount
bookRetailPriceAmount
bookAvailableIndicator
bookPublicationDate
bookCover

CREATE TABLE Book(
bookTitleName             VARCHAR2(50)     NOT NULL,
bookDescription           VARCHAR2(255)    NOT NULL,
bookPageCount             NUMBER(1, 0)     NOT NULL,
bookRetailPriceAmount     NUMBER(1, 0)     NOT NULL,
bookAvailableIndicator    CHAR(1)          NOT NULL,
bookPublicationDate       DATE             NOT NULL,
bookCover                 BINARY_DOUBLE    NOT NULL,
CONSTRAINT PK1 PRIMARY KEY (bookTitleName))

• NoSQL = Any database that is not a RDBMS
• Nothing to do with query languages!
• Performance-driven and reactionary
• First NoSQL assignment in 1979
• “Form follows function”
• A better name?

Mode (Purpose?): NoSQL

NoRDBMS?

NoJoins?

NoSets?

NoNew?
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Each type of database sees data differently

RDBMS
Set Theory (1870)

Codd (1970)
System R (1974)

“It’s about the set.”

Column
TAXIR (1969), Redshift, 

Hbase, Cassandra
“It’s about the attribute.”

Key-Value
DynamoDB (2007), Redis, Oracle 

NoSQL, Couchbase
“It’s about the value.”

Document
Hierarchy  Theory (1880)

Lotus Notes (1989)
MongoDB, MarkLogic, 
RethinkDB, Couchbase

“It’s about the doc.” Graph
Graph Theory (1735)
Neo4j, AllegroGraph

“It’s about the pattern.”

When to use each type of database

Graph
Patterns

Connections

RDBMS
Integrity

Efficient storage
Integration
Analytics

Column
Immutable

Compression
Analytics
SQL-like

Document
JSON

Highly-related content

Key-value
Streams

Time-to-Live

PS

PS = Performance and Scalability

Integration

Many 
txns

18

19



Top Three Data Modeling Trends, by Steve Hoberman November 7, 2023

DAMA Phoenix Page 8

Align > Refine > Design Overview
Align (Business Terms - BTM)
Common business vocabulary
Important terms, their relationships, and definitions
“This is what we need to photograph.”

Refine (Logical - LDM)
What is needed for a specific initiative
Independent of technology
“We’ve taken the picture.”

Design (Physical - PDM)
Instantiation (schema)
Compromised for technology
“We can print it on a mug.”

“Which are your pets?”
“Do you like landscapes or 
portraits?”
“Action or posed shots?”

Oracle

Neo4J

SQL ServerMongoDB

Cassandra

NoSQLDimensionalRelational
Terms and 

queries
Terms and 

paths
Terms and 

rules
Business 
Terms (Align)

Query-focused 
hierarchy*

Measures 
with context

SetsLogical 
(Refine)

Enhanced 
hierarchy*

Star schema 
or snowflake

Compromised 
sets

Physical 
(Design)

Overview

*Exceptions including graph
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Customer

Account

Account Fee

Account Type

Customer Category Branch

Generate

Own

Group

Classify

Manage

NoSQLDimensionalRelational

Terms and 
queries

Terms and pathsTerms and 
rules

Business Terms 
(Align)

Query-focused 
hierarchy

Measures with 
context

SetsLogical (Refine)

Enhanced 
hierarchy

Star schema or 
snowflake

Compromised 
sets

Physical (Design)

Fee Generation

Account Type

Customer Category

Branch

Region

District

Month

Year

NoSQLDimensionalRelational

Terms and 
queries

Terms and pathsTerms and 
rules

Business Terms 
(Align)

Query-focused 
hierarchy

Measures with 
context

SetsLogical (Refine)

Enhanced 
hierarchy

Star schema or 
snowflake

Compromised 
sets

Physical (Design)
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NoSQLDimensionalRelational

Terms and queriesTerms and pathsTerms and rulesBusiness Terms (Align)

Query-focused hierarchyMeasures with contextSetsLogical (Refine)

Enhanced hierarchyStar schema or snowflakeCompromised setsPhysical (Design)

Q1: Find current 
bestsellers each 

month in the data 
field on Amazon

Q2: Find the most 
influential people in 
the data space each 

month

Q3: View authors of 
these bestsellers

Q4: List people by 
how close they are 
connected to me on 

social media 
platforms

Q5: Connect to each 
person to request 
book proposal if 

interested in writing 
a book

Q6: Get agreement 
in place

Account Type Assignment
Account Number (FK)
Account Type Code (FK)

Account Type
Account Type Code

Account Type Name

Account Fee

Account Fee Incurred Date
Account Number (FK)

Account Fee Amount

Account
Account Number

Customer Number (FK)
Branch Code (FK)
Account Open Date

Customer Category
Customer Category Code

Customer Category Name

Customer
Customer Number

Customer Category Code (FK)
Customer First Name
Customer Last Name
Customer Birth Date

Branch
Branch Code

Branch Manager First Name
Branch Manager Last Name

Be assigned to

Be assigned

Generate

Own

Group

Manage

NoSQLDimensionalRelational

Terms and 
queries

Terms and pathsTerms and 
rules

Business Terms 
(Align)

Query-focused 
hierarchy

Measures with 
context

SetsLogical (Refine)

Enhanced 
hierarchy

Star schema or 
snowflake

Compromised 
sets

Physical (Design)
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Fee Generation
Customer Category Code (FK)
Branch Code (FK)
Month Code (FK)
Year Code (FK)
Account Type Code (FK)

Fee Generation Count
Fee Generation Amount

Branch
Branch Code

Region Code (FK)

Branch Manager First Name
Branch Manager Last Name

Month
Month Code
Year Code (FK)

Month Description Text

Region
Region Code

District Code (FK)

Region Manager First Name
Region Manager Last Name

District
District Code

District Manager First Name
District Manager Last Name

Year
Year Code

Year Description Text

Customer Category
Customer Category Code

Customer Category Name

Account Type
Account Type Code

Account Type Name

NoSQLDimensionalRelational

Terms and queriesTerms and pathsTerms and rulesBusiness Terms 
(Align)

Query-focused 
hierarchy

Measures with contextSetsLogical (Refine)

Enhanced hierarchyStar schema or snowflakeCompromised setsPhysical (Design)

Polyglot
model
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Account
Account Number
Account Type Code
Account Fee Incurred Date

Customer Number (FK)
Branch Code (FK)
Account Open Date
Account Type Name
Account Fee Amount

Customer
Customer Number

Customer First Name
Customer Last Name
Customer Birth Date
Customer Category Code
Customer Category Name

Branch
Branch Code

Branch Manager First Name
Branch Manager Last Name

Own

Manage

NoSQLDimensionalRelational

Terms and 
queries

Terms and 
paths

Terms and 
rules

Business 
Terms 
(Align)

Query-focused 
hierarchy

Measures 
with context

SetsLogical 
(Refine)

Enhanced 
hierarchy

Star schema 
or snowflake

Compromised 
sets

Physical 
(Design)

Fee Generation
Customer Category Code (FK)
Branch Code (FK)
Month Code (FK)
Account Type Code (FK)

Fee Generation Count
Fee Generation Amount

Account Type
Account Type Code

Account Type Name

Customer Category
Customer Category Code

Customer Category Name

Branch
Branch Code

Branch Manager First Name
Branch Manager Last Name
Region Code
Region Manager First Name
Region Manager Last Name
District Code
District Manager First Name
District Manager Last Name

Month
Month Code

Month Description Text
Year Code
Year Description Text

NoSQLDimensionalRelational

Terms and 
queries

Terms and 
paths

Terms and 
rules

Business 
Terms 
(Align)

Query-focused 
hierarchy

Measures 
with context

SetsLogical 
(Refine)

Enhanced 
hierarchy

Star schema 
or snowflake

Compromised 
sets

Physical 
(Design)
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DynamoDB

Updated 
with the 
“secret 
sauce”

Cassandra

Updated 
with the 
“secret 
sauce”
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MongoDB

Updated 
with the 
“secret 
sauce”

Common data modeling patterns
All the 

benefits of 
abstraction

Designs 
created faster

Development 
time reduced

Improved 
consistency 

across models

Elementary Assembly Integration
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Elementary patterns

Communication Medium Type

Alternate ID TypeThing Alternate ID

Thing Communication Medium

Thing Amount Amount Type

Thing Name Name Type

Thing Date Date Type

Thing

Assembly patterns

Product

Location

Party

Role

Asset

Account

Task

Event

Document

Play
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Integration patterns

Document

Event

Account Location

Product

Party

Asset

Task

Role

Play

Play a part with Play a part with

Perform Be recorded by

Play a part with Be made, stored, bought, or inventoried at

Play a part with

Common NoSQL patterns
PatternsCategory

• ApproximationComputation
• BucketGrouping
• Document Versioning
• Envelope

Lifecycle

• InheritancePolymorphism

And many more!!
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The Approximation Pattern
• What is the population of the Earth?
• How many people have visited our website today?
• When the cost of perfect numbers is not worth the effort 
• Too many writes and exact numbers are not needed or not 

practical

if random(0..99) == 0:

increment = 100

else:

increment = 0

The Bucket Pattern
• Repeating Attributes technique + optionally summarization
• Fixed arrays to avoid references
• One-to-many that can’t be embedded
• IoT, DW

Account

Account Number

Customer Number (FK)
Branch Code (FK)
Account Open Date
Account Type Code 1
Account Type Name 1
Account Type Code 2
Account Type Name 2
Account Type Code 3
Account Type Name 3
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The Document Versioning Pattern
• SCDs for documents
• Keep history
• Financial, insurance, and legal apps

The Envelope Pattern
• Separate data intended for consumption from data 

intended to optimize the power and flexibility of the 
database and application.

• Dat lineage, integration 
Envelope wraps 

metadata like version 

numbers, timestamps, 

lineage, or other 

data used for 

indexing or other 

database operations.

Payload contains the 

actual data intended 

to be consumed by the 

application.
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The Inheritance Pattern
• Put common fields in the document’s root and isolate specificities 

in a subdocument

PrintVersion

titleISBN (FK)

printVersionWeightAmount

eBook

titleISBN (FK)

eBookDownloadSize

authorFirstName
authorLastName

Title

titleISBN

authorTaxID (FK)
titleName
subtitleName
titleRetailPrice

Write

Recall “Rolling Up”, 
but document style

Education: DMZ Sessions

• A Practical Use Case for NoSQL Data Modeling at American Express. Eve 
Danoff, American Express

• MongoDB Schema Design Patterns. Daniel Coupal, MongoDB
• Use JSON models to give your logical models life as a semantic layer. Rob 

Garrison, Compassion International 
• Oracle 23c Duality Views: expose data stored in relational tables as JSON 

documents and get the best of both worlds! Pascal Desmarets, Hackolade and 
Beda Hammerschmidt, Oracle

• LDM + NoSQL? Mini-Hackathon. Pascal Desmarets and Marco Wobben
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Publishing

• Align > Refine > Design Series
• https://technicspub.com/data-modeling-design/

Data Modeling Trend #1

• Mainstream NoSQL projects 
(“Modernizing”)

• Impact
– Traditional modelers becoming NoSQL 

modelers/enablers (or not knowing about these 
projects)

• Response
– Retaining and redefining (Camera settings, 

CDM/LDM, patterns)
– Learning (DMZ)
– Publishing (Align > Refine > Design series) 

How is NoSQL 
impacting your jobs?
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Data Modeling Trend #2
• Knowledge graphs getting the spotlight
• Impacts

– Data modelers and data scientists collide
– Traditional modelers extending their skills to 

include knowledge graphs, or being excluded 
from exciting machine learning and AI

• Response
– Fact-based modeling
– Learning

From traditional data modeling to knowledge graphs
• Tables to Resource Description Framework (RDF)
• Attribute value to Triple (Subject-Predicate-Object)
• Surrogate key to URI
• CDM to Ontology
• DDL to OWL
• SQL to SPARQL
• Metadata to “kinds of things”
• Data to “things”
• Benefits: focus on things and make inferences

Pete Stiglich Present July 19, 2023
Anindita Mahapatra Present October 3, 2023
Steve Hoberman Present November 7, 2023
July 19, 2023 Topic “Specialized Database Types and Their Applications”
October 3, 2023 Topic “Data Management and AI/ML”
November 7, 2023 Topic “Top Three Data Modeling Trends”

What topic is Steve Hoberman 
talking about today?
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Education: DMZ Sessions
• Unleashing Data’s Potential: Mastering Precision with FCOIM. Marco Wobben, CaseTalk
• The Great Escape: Liberating 20+ Years of Legacy Data into Knowledge Graphs and Semantics 

with AI. Eliud Polanco, Fluree 
• Unlocking Enterprise Intelligence: Integrating BI, Bayesian Networks, and OLAP Cubes into 

Knowledge Graphs. Eugene Asahara, Kyvos
• Avoiding Silos with Semantic Technology Part 1: Introduction to Semantics, Ontology, and OWL. 

Michael Uschold, PhD, Semantic Arts 
• Avoiding Silos with Semantic Technology Part 2: Semantics in Practice. Michael Uschold, PhD, 

Semantic Arts
• Leveraging data quality checks, predictive modeling, and knowledge graph for credit card fraud 

detection: A Comprehensive Framework. Rafid Reaz, DMC, Scotia Bank
• Getting Data in and out of a Knowledge Graph. Michael Uschold, PhD, Semantic Arts
• Semantic Knowledge Graphs in Action with Ontotext GraphDB. Sumit Pal, Ontotext
• Zero Copy Integration. Dave McComb, Semantic Arts

Data Modeling Trend #2
• More knowledge graphs
• Impacts

– Data modelers and data scientists collide
– Traditional modelers extending their skills to 

include knowledge graphs, or being excluded 
from exciting machine learning and AI

• Response
– Fact-based modeling
– Learning How are graphs 

impacting your jobs?
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Data Modeling Trend #3

• AI experimentations
• Impact

– Data modelers leveraging AI, or, at some point 
in the future, AI becoming the data modeler

• Response
– Learning

• TLDR AI
• DMZ

What 
does AI 
have to 
do with 

Data 
Modeling? 

Kim 
Sever

Create 
the initial 

model
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Refactor 
the model

Fix 
mistakes
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PII 
consult

Education: DMZ Sessions

• What does AI have to do with Data Modeling? Kim Sever
• Data Literacy from an Early Age in the Age of AI: Empower Your 

Organization. Chandra L. Donelson, Army Intel Deputy Chief 
Data Officer, Pentagon and Jordan Morrow, DataPrime

• Our Friend the LLM Mini-Hackathon. Kim Sever.
• Mastering Large Language Models: A Practical Workshop. 

Thomas Niccum, PhD, Iseyon
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Data Modeling Trend #3

• AI growing, growing, growing
• Impact

– Data modelers leveraging AI, or, at some point 
in the future, AI becoming the data modeler

• Response
– Learning

• TLDR AI

How is AI impacting 
your jobs?

Other Data Modeling Trends

• Databricks/Snowflake
• Data mesh
• ???
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Data Modeling Trends

• Trends
– Mainstream NoSQL projects (“Modernizing”)
– Knowledge graphs getting the spotlight
– AI growing, growing, growing

• More connecting and less explanatory
• Sharing over Lecturing
• Your insights as well please!
• Learn at least three new things!

Top Three Data 
Modeling Trends

Steve Hoberman
me@stevehoberman.com

TechnicsPub.com
DataModelingZone.com
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