DDD incontra i Dati

(AKA Data Mesh)

24/06/2023 - Data Mesh

INTr3

¢
))))))

INTC3



All we need is Data!
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Operational vs Analytical

Operational Analytical
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BIG DATA PLATFORM -

Monolithic




INGEST FEATURES

AGGREGATE CAPABILITIES

Decomposition

Scale Architecture Architecture
with top-level decomposition
technical partitioning orthogonal to change




Hyper-specialized silos

Hyper-specialized
Data & ML Platform Engineers



Disconnected
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A socio-technical approach
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Top-down governance Federated computational
governance
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* Direction of the arrow shows the dependency from one principle to another; implementing the from principle creates the
challenge that the to principle addresses.
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Domain-Oriented Ownership

Data Mesh 4 Principles
Coined by Zhamak Nehghani
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® 1. Domain-oriented
B ownership

Decentralize the ownership to
business domains who are closer
to the data.




Decompose Data Around Domains

Domains aligned
with the origin of
data

Domains aligned
with shared
aggregates

Distributed the ownership



Motivations



Data as a Product

Data Mesh 4 Principles
Coined by Zhamak Nehghani
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Shift the data as an asset to data
a5 a product perspective.
Business domains share their
data as a product to data users.




A Succesful Product

T hful
Usable (trursb‘{ci/cotl;hy) Interoperable

Natively

Valuable Accessible

Feasible
Marty Cagan Don Norman «The «A confident
«Inspired» design of every relationship with
day things» the unknown»

Rachel Botsman
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Self-serve Data Platform

Data Mesh 4 Principles
Coined by Zhamak Nehghani
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3. Self-Serve
platform

Ernpower domain-orientad
teams and users to manage the
end-to-end Life cycle of their
data produrcts,




Storage

Policy engines

Team

Domain-agnostic cross-cutting
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9’ 5 .-— Self-serve data platform .
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Autonomy

Data platform team




Logical

Manage security
policies of DPs

Manage emergent
graphs of DPs

Architecture

Mesh Supervision Plane

Capabilities that are
accessible more
conveniently at mesh level

Build, deploy,
manitor DP

Data Product Developer
Experience Plane

The higher level o
. ata

abstraction of data transformation

infrastructure designed to

support the common data

product developer journey

Data Infrastructure Plane

Providing the underlying
infrastructure required
to build, run, and monitor
data products
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Federated Computional Governances

Data Mesh 4 Principles
Coined by Zhamak Nehghani

4. Federated

Covernance

& govern based on a federated
decision. A team rmade up of
domains, data platform, and

subject matter experts,




Federated Computional Governances

£ N
Decentralization
and domain self- /Interoperability\
sovereignty through global C N
standardization
< 4 across data A dynamic 4 Automatic )
\_ bproducts topology exection of
\ y decisions and
policies by the

0 platform )

Maintains equilibrium between centralization and decentralization




Equilibrium

System thinking

Maintain equilibrium between centralization and decentralization
in a complex system of data products and teams

Leverage points

Feedback loops

Policies

Standards
Computational policies Federated operating model

Execution Domains
Monitoring Metrics Platform
Recovery Guarantees Specialists

Results >







Building a Data Product

Analytical datae.g., data products

o:m

Adomain’s bounded context
teams, systems, data products

O:n
Operational capabilities & data e.g., microservices APls

O Lollipops represent an interface with an explicit contract
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Architectural Quantum

Code
Data transformation
Data sharing APls
Discovery, Observability APIs
Computational policy execution
Computational documentation ...

Q
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O O Data and metadata
2 ggy(/glottgata )
ata model (syntax, semantic
A Bo-a Documentation
\ 5L0s
A Unffage :
Platform dependencies PORCY ORI ..
Specifications of infrastructure dependencies
Compute
Storage ...
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Components

Discovery and observability APls
Self-documentation of the data product
Observability SLOs, metrics, traces

standardized and
domain agnostic

standardized and
domain agnostic

o @

In%ut dat: Ffl\PIs Output data APIs
rivate APls i

used by data product . qu%raytsnterface
to consume upstream data Data schema



Affordances
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Compose data
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Cconsume
Data

Input data ports

Collaboratin
operationa
system
e.g., Microservice or
application in the
same domain

Another data product

Consume data from an
output port— in the same
or a different domain

Data Sources

Output data ports

y
Core data
semantic ,
= ‘
Transformation g
No



Different

Needs
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A diverse profile of data users
e.g., data analysts, scientists
analytical workloads, reports,
ML models, data products

Serve multimodal access

O Serve bitemporal data

Data Quantum
Output ports’
design properties
Longitudinal data analysis
asa common use case
Serve immutable
read-only access
E®
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Consistent point-in-time
multidomain analysis



Multimodal

Access

() |
Pub/sub
0 access mode
M eg., real-time
play events

Data Product o0 -:."‘- L

e.g., play events ,
SQL access
mode
L eg., top player
usage patterns
|
i o .
=
ML model
training
e.g., play
usage cohorts

i

Ap
e.g., player
failure analysis

AP

Report

e.g., player
demand

=
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File access
mode
e.g., play events
aggregation
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App
developer

®
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Data
analyst

Data
scientist



Source

Aligned

* Source Domain Boundary -ooroeereresessmereseeees .

Item Entity

Item Entity o
ream

Data

Extract and convert
to entity events



Item Clicks
Stream

Aggregate

Enriched Daily
Item Clicks
Stream

Aligned

Create daily click
aggregate and enrich
with item entity data

Item Entity
Data

----------------------------------------------------------------------------------------------------
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Sales Domain

Enriched Daily
Item Clicks
Stream

---------------------------------------------------------------------------

Accounting Domain

------------------------------------------

Customer Pr————— S —
Sales Volume
Al |gﬂ€d Item Costs

Stream
Stream

The accounting domain builds their own
consumer-aligned data product to
service their own needs.

Conversion
Rates Stream

.
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A New Order

You hear that Mr.
Anderson?

That is the sound of
inevitability ...




Organizational impact
Agility in response to change

Get value from data
A
Data mesh
Promise to new heights
4
W
P
Inflection point 2
Data Mesh Mo o
) P
Inflection 7 -~
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Point F
/// A
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Scale of complexity

Business complexity and size
Data source proliferation
Data usage diversity
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alberto.acerbis@intre.it

https://github.com/brewup

https://github.com/cgrs-muflone

https://github.com/ace68

https://www.twitch.tv/dddbrewup
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