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Our Offerings

Strategy

Lifecycle Support

Training

Scalable platform design using 
cloud native technology, reducing 
time to insight for batch, stream 
and event driven workloads for 
fabric and mesh architectures.

Highly experienced engineers to 
support your implementation, 
with a full complement of 
continuous deployment practices 
and reusable assets.

Ensuring business value in 
everything, motivated by use 
cases, people and process. 
Aligned to the latest industry 
standards and concepts.

Supporting you on every level. 
Providing stakeholders with 
transparent reviews and feedback 
on planning, rollout and platform 
architecture.

Partnering for the long term. 
From development to operations, 
monitoring and alerting. We’ll 
support your business-critical 
platforms.

Knowledge sharing from the 
experts. Ensuring skills remain 
relevant for emerging cloud 
technologies and techniques.

Advisory

Design Delivery
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Data-Ware-Lake-Delta-Beach-House-Lakes

Paul Andrew

Co-Founder | Chief Technology Officer

*

* We are not talking about the 
delta of changed records since 
our data processing last ran.
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ACID!

Human Traffic (1999)
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ACID – In Computer Science

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

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

Atomicity

Consistency

Isolation

Durability

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
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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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Databases
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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
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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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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

Big Data:
 Volume
 Velocity
 Variety
 Veracity
 Value
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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
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Delta Table - Transaction Log

table_name

_delta_log
0000.json

0001.json

0002.json

0003.json

{
"commitInfo":
{

"timestamp":1628596034417,
"operation":"WRITE",
"operationParameters":
{

"mode":"ErrorIfExists",
"partitionBy":"[]"

},
"isBlindAppend":true,
"operationMetrics":

{
"numFiles":"6",
"numOutputBytes":"2407",
"numOutputRows":"5"

}
}

}
{"protocol":{"minReaderVersion":1,"minWriterVersion":2}}
{

"metaData":
{
"id":"58e5de01-de72-4d5b-a208-d0b4ae919efe",
"format":
{

"provider":"parquet",
"options":{}

},
"schemaString":

"{\"type\":\"struct\",\"fields\":[{\"name\":\"id\",\"type\":\"long\",
\"nullable\":true,\"metadata\":{}}]}",

"partitionColumns":[],
"configuration":{},
"createdTime":1628596029470
}

}
{"add":{"path":"part-00000.snappy.parquet","size":262,"modificationTime":1628596034000}}
{"add":{"path":"part-00001.snappy.parquet","size":429,"modificationTime":1628596034000}}
{"txn":{"appId":"731b2c96-bf64-445c-8ca8-cd6cad6735e2","lastUpdated":1628596094191}}
{"add":{"path":"part-00000.snappy.parquet","size":429,"modificationTime":1628596094000}}
{"add":{"path":"part-00001.snappy.parquet","size":429,"modificationTime":1628596094000}}
{"remove":{"path":"part-00150.snappy.parquet","deletionTimestamp":1628596098597}}
{"remove":{"path":"part-00128.snappy.parquet","deletionTimestamp":1628596098597}}



- 
Kn

o
w

le
d

ge
 T

ra
n

sf
er

 &
 T

ra
in

in
g

© 2023 Cloud Formations LtdC
lo

u
d

 F
o

rm
at

io
n

s

Delta Table - Transaction Log

table_name

_delta_log
0000.json

0001.json

0002.json

0003.json

0004.json

0005.json

0006.json

0007.json

0008.json

0009.json

0010.json

PARQUET

0010.checkpoint.parquet

{"version":10,"size":53}

_last_checkpoint
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Delta Table - Transaction Log

table_name

_delta_log

date=2021-01-01

date=2021-01-02

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

Optimize
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Delta Table - Transaction Log

table_name

_delta_log

date=2021-01-01

date=2021-01-02

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET
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Delta Table - Transaction Log

table_name

_delta_log

date=2021-01-01

date=2021-01-02

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

PARQUET

Vacuum
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Delta Table – On Disk

table_name

_delta_log

date=2021-01-01

date=2021-01-02 PARQUET

0000.json

0001.json

0002.json

0003.json

PARQUET

0010.checkpoint.parquet

_last_checkpoint
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ACID Data Frameworks for Data Lakes
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ACID Data Frameworks for Data Lakes

Uniform

July 2023

https://www.youtube.com/watch?v=CU8krhcNI2M

Metadata

https://www.youtube.com/watch?v=CU8krhcNI2M
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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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The Problem Is Choice

Open Source

Databricks 
Spark

Microsoft
Synapse Spark

Microsoft
Fabric
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The Problem Is Choice
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The Problem Is Choice

Compute

Uniform

Storage
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Lambda & Kappa Architectures 

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

Lambda Kappa

Components of a Big Data Architecture

https://docs.microsoft.com/en-us/azure/architecture/data-guide/big-data/
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Delta Lake in the Context of Lambda & Kappa
Lambda Kappa
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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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Consuming Our Lake House 
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Consuming Our Lake House in Azure

1

2 3

4

5

6
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