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Lambda, Kappa, Delta, Mesh & Fabric

δλ κ

Architecture Agenda:

Delta Lake 

Lambda

Kappa 

Data Mesh

Microsoft Fabric
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What is the goal of our data solutions?

Data = Information = Knowledge = Power

Data 
Sources

Data 
Insight
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How do we deliver our data insights?

Data = Information = Knowledge = Power

Data 
Sources

Data 
Insight
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How do we deliver our data insights?

Data Warehouse

Data = Information = Knowledge = Power

Data 
Sources

Data 
Insight

Master

Clean

Enrich

Conform

Translate

Transform

Curate Analyse

Model

Predict



- 
Kn

o
w

le
d

ge
 T

ra
n

sf
er

 &
 T

ra
in

in
g

© 2024 Cloud Formations LtdC
lo

u
d

 F
o

rm
at

io
n

s

A Timeline of Microsoft Data Technology

2022

Feb 2010

Jan 2016

Dec 2019

Nov 2017

July 2015

Apr 2019

Nov 2016

May 2023

Sept 2021

Sept 2018

Apr 2017
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A Timeline of Microsoft Data Technology

2022
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My First Reference Architecture

Data Warehouse
Data 

Sources
Data 

Insight

Compute Compute

Storage

Orchestration
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Microsoft’s Components of a Big Data Architecture

https://docs.microsoft.com/en-us/azure/architecture/data-guide/big-data/

https://docs.microsoft.com/en-us/azure/architecture/data-guide/big-data/
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Databases

DataBase

Management

System

Atomicity

Consistency

Isolation

Durability
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Databases

DataBase

Management

System

Atomicity

Consistency

Isolation

Durability
https://en.wikipedia.org/wiki/ACID

“is a set of properties of database transactions intended to 
guarantee data validity”

https://en.wikipedia.org/wiki/ACID
https://en.wikipedia.org/wiki/Database_transaction
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Databases

Metadata

Schema 
Updates

Integrity 
constraints

Multi Process 
Handling

Indexing

Data 
Structure

Redundancy

Transactional 
Processing

Row Level 
‘Upserts’

Compute and 
Storage 

Collaboration

Multiple 
Abstracted 

Views

Self-
describing

DataBase

Management

System

Atomicity

Consistency

Isolation

Durability
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Databases
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Creating a Data Warehouse

Online

Line

Transactional

Processing

Offline

Analytical

Transactional

Processing

Extract
Transform

Load

Data 
Warehouse

Application
Data
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Creating a Data Warehouse

Offline

Analytical

Transactional

Processing

Data 
Warehouse

“a system for reporting and data analysis”

https://en.wikipedia.org/wiki/Data_warehouse

https://en.wikipedia.org/wiki/Data_warehouse
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Data Warehouse

Data 
Warehouse

Big Data:
 Volume
 Velocity
 Variety
 Veracity
 Value
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Data Lakes

Metadata

Schema 
Updates

Integrity 
constraints

Multi Process 
Handling

Indexing

Data 
Structure

Redundancy

Transactional 
Processing

Row Level 
‘Upserts’

Compute and 
Storage 

Collaboration

Multiple 
Abstracted 

Views

Self-
describing

Big Data:
 Volume
 Velocity
 Variety
 Veracity
 Value
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Metadata

Schema 
Updates

Integrity 
constraints

Multi Process 
Handling

Indexing

Data 
Structure

Redundancy

Transactional 
Processing

Row Level 
‘Upserts’

Compute and 
Storage 

Collaboration

Multiple 
Abstracted 

Views

Self-
describing

Data Lakes

Via Distributed 
Storage Nodes

Support for 
any… 

Vendor

Abstracted

Scalability for….

Big Data:
 Volume
 Velocity
 Variety
 Veracity
 Value



- 
Kn

o
w

le
d

ge
 T

ra
n

sf
er

 &
 T

ra
in

in
g

© 2024 Cloud Formations LtdC
lo

u
d

 F
o

rm
at

io
n

s

Problem Summary

VS

Data Lakes are good, but they still lack some of the basic ACID 
functionality needed for data processing.

We are/were trying to use Data Lakes for everything (to replace Databases).

Scales Up Scales Out

Natural Home for Structured Data Any Data Structure

Storage Limits No Storage Limits

Transactional Resilience No Transactional Handling

Storage & Compute Coupled Storage & Compute Decoupled
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Problem Summary

VS

Data Lakes are good, but they still lack some of the basic ACID 
functionality needed for data processing.

We are/were trying to use Data Lakes for everything (to replace Databases).

Scales Up Scales Out

Natural Home for Structured Data Any Data Structure

Storage Limits No Storage Limits

Transactional Resilience No Transactional Handling

Storage & Compute Coupled Storage & Compute Decoupled
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Solution

‘Just’ enable ACID transactional support for Data Lakes...

Storage & Compute Decoupled Working Together Again As Friends!

Storage Compute
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ACID Data Frameworks for Data Lakes
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What is Delta Lake?

February 2019
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April 2019

What is Delta Lake?

https://github.com/delta-io/delta

https://delta.io

https://github.com/delta-io/delta
https://delta.io/
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What is Delta Lake?

“Delta Lake is an open-source 
storage layer that brings ACID 
transactions to Apache Spark  

and big data workloads.”

Open Source

Databricks 
Implementation

Microsoft
Implementation

Synapse 
Analytics

Data Factory 
Data Flows

HD Insight
Spark

< May 2023
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What is Delta Lake?

“Delta Lake is an open-source 
storage layer that brings ACID 
transactions to Apache Spark  

and big data workloads.”

Open Source

Databricks 
Implementation

Microsoft
Implementation

Pull 
Request

Pull 
Request

< May 2023
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Which Spark Implementation is Better?

Open Source

Databricks 
Spark

Microsoft
 Synapse Spark

Microsoft
 Fabric

< May 2023



- 
Kn

o
w

le
d

ge
 T

ra
n

sf
er

 &
 T

ra
in

in
g

© 2024 Cloud Formations LtdC
lo

u
d

 F
o

rm
at

io
n

s

Data Warehouse

Online

Line

Transactional

Processing

Offline

Analytical

Transactional

Processing

Extract
Transform

Load

Data 
Warehouse

Application
Data
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Lake House

Extract
Transform

Load

Application
Data

Online

Line

Transactional

Processing

Offline

Analytical

Transactional

Processing

Lake 
House

https://www.databricks.com/blog/2020/01/30/what-is-a-data-lakehouse.html

https://www.databricks.com/blog/2020/01/30/what-is-a-data-lakehouse.html
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Lake House

Lake 
House
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Lambda & Kappa

λ κ
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Lambda & Kappa Architectures 

Batch

Speed

Serve Query

Big Data:
 Volume

Velocity
 Variety
 Veracity
 Value
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Lambda & Kappa Architectures 

~2015

Batch

Speed

Serve Query
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Lambda & Kappa Architectures 

~2018

Batch

Speed

Serve Query
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Lambda & Kappa Architectures 

https://docs.microsoft.com/en-us/azure/architecture/data-guide/big-data/

Lambda Kappa

“The lambda architecture, first proposed by Nathan Marz, 
addresses this problem by creating two paths for data flow. All 
data coming into the system goes through these two paths:

A batch layer (cold path) stores all of the incoming data in its raw 
form and performs batch processing on the data. The result of 
this processing is stored as a batch view.

A speed layer (hot path) analyzes data in real time. This layer is 
designed for low latency, at the expense of accuracy.”

“A drawback to the lambda architecture is its complexity. Processing 
logic appears in two different places — the cold and hot paths — using 
different frameworks. This leads to duplicate computation logic and the 
complexity of managing the architecture for both paths.

The kappa architecture was proposed by Jay Kreps as an alternative to 
the lambda architecture. It has the same basic goals as the lambda 
architecture, but with an important distinction: All data flows through a 
single path, using a stream processing system.”

https://docs.microsoft.com/en-us/azure/architecture/data-guide/big-data/
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Lambda & Kappa Architectures 

ConsumptionIngestion

Batch

Speed
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Lambda & Kappa Architectures 

~2019

ConsumptionIngestion

Batch

Speed
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Lambda & Kappa Architectures 

~2021

ConsumptionIngestion

Batch

Speed
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Lambda & Kappa Architectures vs Technology
Lambda Kappa
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Different Types of Fabric
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Different Types of Fabric

Ref: https://www.gartner.com/en/information-technology/glossary/data-fabric

Ref: https://www.gartner.com/en/information-technology/glossary/data-fabric

A data fabric is an emerging data management design for attaining flexible, reusable 
and augmented data integration pipelines, services and semantics. A data fabric 
supports both operational and analytics use cases delivered across multiple 
deployment and orchestration platforms and processes. Data fabrics support a 
combination of different data integration styles and leverage active metadata, 
knowledge graphs, semantics and ML to augment data integration design and delivery.

Microsoft Fabric is an all-in-one analytics solution for enterprises that covers 

everything from data movement to data science, Real-Time Analytics, and business 

intelligence. It offers a comprehensive suite of services, including data lake, data 

engineering, and data integration, all in one place.

With Fabric, you don't need to piece together different services from multiple 

vendors. Instead, you can enjoy a highly integrated, end-to-end, and easy-to-use 

product that is designed to simplify your analytics needs.

The platform is built on a foundation of Software as a Service (SaaS), which takes 

simplicity and integration to a whole new level.

https://www.gartner.com/en/information-technology/glossary/data-fabric
https://www.gartner.com/en/information-technology/glossary/data-fabric
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What is Microsoft Fabric? – Vision and Stack Evolution

Microsoft Fabric is an end-to-end analytics solution with full-service capabilities including 
data movement, data lakes, data engineering, data integration, data science, real-time 
analytics, and business intelligence—all backed by a shared platform providing robust data 
security, governance, and compliance.

Your organization no longer needs to stitch together individual analytics services from 
multiple vendors. Instead, use a streamlined solution that’s easy to connect, onboard, and 
operate.

Reference: https://www.microsoft.com/en-gb/microsoft-fabric

Assuming distributed compute 
and storage to handle “big data” 
workloads.

https://www.microsoft.com/en-gb/microsoft-fabric
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What is Microsoft Fabric?
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What is Microsoft Fabric? - Experiences vs Technical Capabilities

Data Integration

Data Engineering

Data Warehouse

Data Science

Real-time Analytics

Business Intelligence

Data Activator

One Lake

- Workload management and orchestration with dependency chain handling and scheduling.

- Low code and full code development in Python, Scala, R, SQL executed using Spark clusters.

- Schema driven relational entities coded using T-SQL covering DML and DDL functionality.

- Predictive analytics and experimentation on data to expose insights and drive outcomes.

- Time series data exploration over inbound telemetry and messages coded using KQL.

- Dashboards and metrics created to for the business to consume data, coded using DAX and M.

- Actions triggered by defined changes in modelled datasets.

- Distributed data storage optimised for analytics and structured as Delta Lake tables. 

Think… Azure Data Factory

Think… Azure Databricks

Think… Azure Synapse Analytics – SQL Pools.

Think… Azure Machine Learning.

Think… Azure Data Explorer.

Think… Power BI.

Think… Azure Alerts

Think… Azure Data Lake Gen2

* Closest equivalent capability.
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Microsoft Fabric vs a Kappa Architecture 
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Microsoft Fabric vs a Kappa Architecture 

~2024

ConsumptionIngestion

Batch

Speed
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Microsoft Fabric vs a Kappa Architecture 

~2024

Batch

Speed

Serve Query
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Lambda & Kappa Architectures vs Technology
Lambda Kappa
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Lambda & Kappa Architectures vs Technology
Lambda Kappa
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People Process

Technology

Culture

Structure

Teams

Owners

Works of Working

Agility

Governance

Workloads

Requirements Gathering

Skills

Personas

Maturity

FrameworksOperations

Time ZonesGuilds

Data Mesh – What is it about? 
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Technology

Data Mesh – What is it about? 
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Zhamak Dehghani

@zhamakd

ISBN-10
1492092398

ISBN-13
978-1492092391

https://martinfowler.com/articles/data-mesh-principles.html

Data Mesh – What is it about? 

1. Domain-oriented decentralised data ownership 
and architecture.

2. Data as a product.

3. Self-serve data infrastructure as a platform.

4. Federated computational governance.

https://martinfowler.com/articles/data-mesh-principles.html
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My First Reference Architecture

Data Warehouse
Data 

Sources
Data 

Insight

Compute Compute

Storage

Orchestration
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Core Services

Data Mesh – Why should we build it?

Data
Insight

Code Accelerators

Frameworks

AutoML

DataOps

Abstract

Integrate

Embed

Serverless

Lack of
ownership

High amounts of  
integration effort

Lack of 
governance

Lack of
quality

Business and IT work
disconnect

Unclear
dependencies 

Limited data 
sharing

Central team 
bottlenecks

Technical 
ownership, rather 

than data ownership

Duplicated versions of 
the truth

Data
Sources

RawLand Clean Enrich Serve ReportModel Score

Using a traditional centralised approach, enhanced with cloud scale technologies to create a modern data analytics platform.
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Data
Insight

Data
Sources

Frameworks

DataOps

Model

Data Mesh – Why should we build it?
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Data
Insight

Data
Sources

Model

Data Product

Marketplace

Self Service
Platform

Domain 
Ownership

Core Services

Federated Governance

Using a de-centralised approach to cloud scale analytics, empowering 
users to rapidly gain insights to make strategic business decisions.

Data Mesh – Why should we build it?
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Using a traditional centralised approach, enhanced with cloud scale technologies to 
create a modern data analytics platform.

… Weeks/Months

Core Services

Data
Insight

Code Accelerators

Frameworks

AutoML

DataOps

Abstract

Integrate

Embed

Serverless

Data
Sources

RawLand Clean Enrich Serve ReportModel Score

Using a de-centralised approach to cloud scale analytics, empowering 
users to rapidly gain insights to make strategic business decisions.

… Hours/Days

Data
Insight

Data Mesh – Why should we build it?  A: Time to Insight
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Domain Driven

• Revenue Generating

• Supplementary

• Governance Aligned

Data Required

• Accurate

• Meaningful

• Necessary

• Timely

Technically 
Capable

• Accessible

• Connected

• Deployable

• Modelled

Domain Driven

Some

Data Required

Maybe

Technically 
Capable

Not Really

Data 
Product

Data 
Product

Data Mesh – Data Products
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Data Mesh – Data Products in Azure
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Data Mesh – Data Products in Azure
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Data Mesh – Data Products in Azure with Interfaces
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Data Mesh – Data Products in Azure with Interfaces

Data Product Core

Service & Private Endpoints

Front Door

Peered
VNet

Express Route Circuits

Data Product Core

SQL Endpoint
Message 
Stream

Function
Wrapper

Management
API

Service 
Queue

Subscriber
Events

Batch
Integration

REST/OData
Endpoints

Primary Interfaces – 
data integration and  
exchange.

Secondary Interfaces - 
operational reporting 
and logging.

Tertiary Interfaces - 
resource 
connectivity. 

Data Product Core

Workbooks Alerting

Log Analytics

Event Hub

Storage

Security Center
Activity 
Log

Azure Monitor
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Data Mesh – Data Domains in Azure
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Data Domain 1

Data Mesh – Data Domains in Azure
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Data Domain 1

Data Domain 2

Data Domain 3

Data Domain 4

Training

Products

Finance

Human Resources

Sales

Legal

Procurement

Marketing

Operations

Communications

Infrastructure

Archiving

Data Mesh – Data Domains in Azure
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Data Mesh – Data Domains in Fabric
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Data Mesh – Data Domains in Fabric

Data Integration

Data Engineering

Data Warehouse

Data Science

Real-time Analytics

Business Intelligence

Data Activator

One Lake

Reference: https://learn.microsoft.com/en-us/fabric/governance/domains

…. To meet this challenge, organizations are shifting from 
traditional IT centric data architectures, where the data is 
governed and managed centrally, to more federated models 
organized according to business needs. This federated data 
architecture is called data mesh. A data mesh is a decentralized 
data architecture that organizes data by specific business 
domains, such as marketing, sales, human resources, etc.

What are Fabric domains?

In Fabric, a domain is a way of logically grouping together all 
the data in an organization that is relevant to a particular area 
or field. ….

OneLake
   
  Workspaces
   Items

{Domain}

Workspaces

Items

Domain 
2

Domain 
1

https://learn.microsoft.com/en-us/fabric/governance/domains
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Final thoughts from me…
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Further Reading



W
ild

 San
d

#F6F6F6
D

ixie
#E4

93
20

P
icto

n
 B

lu
e

#4
D

C
7

E7
C

o
ld

 P
u

rp
le

#B
2

90
D

8

Cloud Formations

https://cloudformations.org In/CloudFormations @CloudFormsLtd CloudFormationsLtd

An Evolution of Data 
Platform Architectures

Lambda, Kappa, Delta, Mesh & Fabric

δλ κ

Q: Should we be considering a 
solution/technology stack that offers all 
these capabilities?

A: Yes!

Q: What about a medallion architecture?

https://mrpaulandrew.com/2023/11/14/considering-a-medallion-architecture-vs-microsoft-fabric/

✓

https://mrpaulandrew.com/2023/11/14/considering-a-medallion-architecture-vs-microsoft-fabric/
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https://cloudformations.org

contactus@cloudformations.org

In/CloudFormations

@CloudFormsLtd

CloudFormationsLtd

Thank You
mrpaulandrew.com

paul.andrew@cloudformations.org

In/mrpaulandrew

@mrpaulandrew

CloudFormations.org/Community-Content
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