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How To Design a Data Mesh?

A data mesh architecture is a decentralized approach that enables domain teams to perform cross-domain data analysis on their own.
At its core is the domain with its responsible team and its operational and analytical data. The domain team ingests operational data
and builds analytical data models to perform their own analysis. It uses analytical data to build data products based on other

domains' nheeds.

Data Mesh Architecture

Federated Governance

@xg Irﬂeroperabiﬂy [:*_': D ocumentation @ Secun'i'y — Privac.y Eﬂ Compli«mce
8 8 rPolicy l__—" Pdiicy [+ Policy 2 Pdicy = @ Policy
Guild
Pomain
) . QO _
UUDD Anclytics SR Consulting
E Pomain Team
v — ‘? Examples
— Operational rgest = Pmdy'}ic.a\ lish Data _ use :
—| Data =Q Data X9 product ¥ o
Pomain ‘A Best
' Practices
<hOan | N e i A
1~ Product
Data Flow =
- Enabling Team
... .
a_P o, . :
Storage and @r ) Access (W‘ — @ Policy
g v Guery Enaine / Caido.a 'ﬂn"\/ Managemenf el Monﬂornna é Automation
selfserve Data PlatForm Data Platform Team

datamesh-architecture com



OREILLY Yoo

Data Mesh

Dezentrale Architekturen fur die
Datenanalyse einrichten

Zhamak Dehghani

Vorwort von Martin Fowler
Ubersetzung von Jochen Christ und Simon Harrer




CENTRAL
DATA TEAMS
FAILED TO SCALE




Decentralize to scale

$+r'a+eaic
DDD

Autonomous
Product Teams

Microservices

Decompose
business into

domains

Give engineerina
teams owner‘ship

over their
domains

Build and operate
self-contained

sys’rems



Decentralize to scale

S+r'a+e3ic
DDD

Autonomous
Product Teams

Microservices

Data Mesh

Decompose
business into

domains

Give enﬁineer'inﬁ
teams owner‘ship

over their
domains

Build and operate
self-contained

sys’reme

Teams op+imize
their domains with

data analytics



DATA MESH
DECENTRALIZES DATA,

SO YOUCANDO
DATA ANALYSIS ON YOUR OWN




S+r'a+egic
Domain-driven

Design

Socio-technical
Pers Pec-Hve

Technol ogy

Domain
Owner'ship

Domain O?é’)

Bounded Context

Domain Teams

ARA

Operational &
Analytical Data

=g 2

What s Data Mesh?

Data as a
Product

%

Product mhfng

A=R
Data Product by

Domain Team

ln-l'er'operabili-l-y
Interfaces

®)—

Sell--serve
Data Platform

Domain-agnosﬁc

Data Platform
Team

Self-serve
Data Platf-orm

Federated

Governance

D——O
Context Mappina

Guild
_RAA
AR AR AMA

Data Governance

datamesh-architecture.com



coneumer'-alianed

aaﬁr‘eﬁai'e

eource-aligned

Product Se,ér‘ch

(LI

Search
- Queries

Marke’rina

-~
- e e e e = e

Manaﬂemeni- Con+r'ollinﬁ
Suppor'+ Suppor"f

N KPis & N Profitabii

nllo ﬂ Dashboard nlln ” reporting

L

iC

le Details




9,8 interoperdbity
S Policy

Domain

M /W

Q

g'o Storage ond

—— —

o1

» Query Engne

Data Mesh Architecture

Federated Governarce

' LTJ_': Documentation

= Policy

cﬁ 4 5ecuri+y

L-J Policy

e —

——

Prlvac;y

& ' Policy

Domain

‘;a\aﬁ Analy’fics

v

Analytical

ngest
E/O\ Dai't:ﬁ

DRomain Team

Publish

@?} Ca+a|oa

o i

Access

Mam.acmeni-

‘ﬂ' MonH-orina

t\ Compltonce
_ G Policy
Data .
--------- D
- << omain
Data Flow
P>
Usa
....... £ s
@ Pohcy
‘ Automation

self-serve Data PlatForm

Guid

éz)g Consu\ﬁng

g} Examples

0", Best
Proctices

Enabllng Team

Data Platform Team

datamesh-architecture.com




Data Product

Data Metadata
Row sku location available updated_at Tags (1)
1 9520010951145 20 0 2021-02-28 12:29:21 UTC Data Product
2 9520010951145 20 1 2021-03-02 09:07:21 UTC D” Fm,
3 9520010951145 20 0 2021-03-0316:36:21 UTC Thcate Mgy it
Environment FRODUCITION
4 9520010951145 20 1 2021-03-04 13:03:21 UTC
Schema
5 952001 0951145 20 2 2021‘03‘05 172621 UTC = Fllter Enter property name or value
6 9520010951145 20 3 2021-03-06 03:35:21 UTC
7 9520010951145 20 2 2021-03-06 17:25:21 UTC location  STRING NULLABLE
8 9520010951145 20 1 2021-03-07 18:10:21 UTC updated ot TIMESTAMP  NULLABLE
Oper‘a’rionf—;
132.M ®) 5 mhn ogo 47 414k
Rows Duplica+ec; Freshness 24n u«;aaes Mon+hly Costs




9,8 interoperdbity
S Policy

Domain

M /W

Q

g'o Storage ond

—— —

o1

» Query Engine

Data Mesh Architecture

Federated Governarce

Access

'. v '
Mam.acmeni-

‘ﬂ' MonH-orina

self-serve Data PlatForm

@

Po\icy
Automation

'LTJ:: Documentation @ Security — Privacy )ES] Compliance
— Policy 55— Policy CQ Policy = @ Policy
Domain
IS
N Analytics
oo "t
|
: Domain Team
7
_§® Operational ngest | & Analytical publish Data | |
EJ Data :Q Data T Product < Domain
Data Flow
g
Usa
e

Guid

é:)g Consu\ﬁng

e ——

g} Examples

+n v Best

&

Practices

Enabllng Team

Data Platform Team

datamesh-architecture.com




—

O‘@’o Storage and

g v Query Engne

dWS : >
A S:'?Smowfﬂgke

N Giarburst S

“Z)I¥ databricks

&8 kaifka

I @ Catalog '

/\ Amundsen

atlan

== Collibra

AWS Glue Data Catalog

V \/ MonH'or'ina

4 MONTE CARLO

|E| Metaplane

< dbt Tests
SODA.




@x@ ln+§roperabili+y
8 8 Policy

Domain

Data
Product

——

Data Mesh Architecture

Federated Governance

=

—

o Storage and

g v QueryEngne

B

Data
Product

(E :?] Documentation Secur'H'y @ Prnvac
L“"’ Policy o, Policy ® Policy
Domain
Analytics
000l vt
; Domain Team
A
s 8:3 Oper'a+iona| injaes’ — Analyﬁcal publish
Data —Q_ Data
o A R N A L e o e P A S M S A i .
@7/ Ca+aloa i v Access "Wi MonH'or'ing
i Manaﬁemen’r NN

Comphance

Pohcy

L-==—————- Domain
Data Flow

@

self-serve Data Platform

Policy
Automation

Guild

Consul’rina

TR

- Examples

-&

Best
Practices

Ao

Enabling Team

Data Platform Team

datamesh-architecture.com



Analy'l'ica\ Data

Domain

(
a
i
g
o
4._
Ao

SRR TET

events

-ﬁ-‘

. YO L. S

- LB R __ ES %)

—$§3 Operational
—] Data

agaregaote? blish
ikl U | o RN CT

A

7

Domain

Data in+eara+e{ } Data Flow .
+ B e S o A 0P| PR externdl
° Product

ucjaﬂe >

datamesh-architecture.com
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—— Step 1: Deduplicate
WITH inventory_deduplicated AS (
SELECT =%
EXCEPT (row_number)
FROM (
SELECT s,
ROW_NUMBER() OVER (PARTITION BY i1d ORDER BY time DESC) row_number
FROM “datameshexample-fulfillment.raw.inventory )
WHERE row_number = 1
),
—— Step 2: Parse JSON to columns

inventory_parsed AS (

SELECT
json_value(data, "$.sku") AS sku,
json_value(data, "$.location") AS location,
CAST(Json_value(data, "$.available") AS 1nté4) AS availlable,

CAST(json_value(data, "$.updated_at") AS timestamp) AS updated_at,
FROM inventory_deduplicated

)
—— Step 3: Actual Query

SELECT sku, location, available, updated_at
FROM inventory_parsed
ORDER BY sku, location, updated_at

Raw







'Y X | stg_inventory__inventory_history.sql — fufillment_dbt [ B =RE RN A
IQ EXPLORER = stg_inventory__inventory_history.sql X = inventory_history.sq| = inventory_latest.sql = inventory__avai
~ FULFILLMENT_DBT models > staging > inventory > £ stg_inventory__inventory_history.sq|
p > analyses 1l with source as (
> dbt_packages § | select x from {{ source('fulfillment_sources', 'inventory') }}
2_9 > logs 4 '
» Macros 5  parsed as (
[> v models 6 select
] > analytics 7 record_metadata:"CreateTime'"::number as metadata_createtime,
8 record_metadata:"headers"."ce-id"::string as event_id,
> data_products ; - ; :
O e 9 record_metadata:"headers"."ce-source"::string as event_source,
' Vv staging/inventory 10 record_metadata:"headers"."ce-subject"::string as event_subject, —
!I' src_inventory.yml 11 record_metadata:"headers"."ce-time"::timestamp as event_time,
aws = stg_inventory__inven... 12 record_metadata:"headers"."ce-type"::string as event_type,
I stg_inventoryyml 13 record_metadata:"key"::string as kafka_key,
N 9 14 record_metadata:"offset"::number as kafka_offset,
Dl 15 record_metadata:"partition"::number as kafka_partition,
> snapshots 16 record_metadata:"topic"::string as kafka_topic,
> target 17 record_content:available: :number as available,
« tests 18 record_content: location::string as location,
= inventory_history_test...  ppoglEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL >] zsh + v W ~ X
.gitignore

jochen@Jochens-MacBook—Pro-2 fulfillment_dbt % dbt run]j
I dbt_project.yml

(i) README.md

®

{% > OUTLINE

> TIMELINE




invantory_history._test.sal — fulfillment_dbt DO 08 |

EXPLORER = Untitled-7 I data_products.yml !I' inventory.yml = inventory_history_test.sgql X .gitignore

v FULFILLME... [} B3 © & tests > = inventory_history_test.sql

> analyses 1  with inventory_history_entry as (

> dbt_packages p. select count?*) C | [
3 from {{ref('inventory_history')}}

> logs 4 ) T

> macros 5 select % from inventory_history_entry where c < 2000000

> models

> seeds

> snapshots

> target

v tests

G R Y e oD

= inventory_history_test....

.gitignore
!I' dbt_project.yml
) README.md
PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL > | zsh -|— v IEI A X
14:41:14 8 of 11 PASS not_null_stg_inventory__inventory_history SKuU..:eessvsssssnsnssssas [PASS in 0.45s]
14:41:14 9 of 11 START test not_null_stg_inventory__inventory_history_updated_at..essssss UL
14:41:20 9 of 11 PASS not_null_stg_inventory__inventory_history updated_at....s:ieeeuuuses [PASS in 6.23s]
14:41:20 10 of 11 START test source_not_null_fulfillment_sources_inventory_RECORD_CONTENT [RUN]
14:41:21 10 of 11 PASS source_not_null_fulfillment_sources_inventory_RECORD_CONTENT...... [PASS in 0.92s]
14:41:21 11 of 11 START test source_not_null_fulfillment_sources_inventory_RECORD_METADATA [RUN]
14:41:23 11 of 11 PASS source_not_null_fulfillment_sources_inventory_RECORD_METADATA..... [PASS in 1.70s]
14:41:23
@ 14:41:23 Finished running 11 tests in 15.67s.
14:41:23
14:41:23 Completed successfully
14:41:23
OUTLINE
{% / 14:41:23 Done. PASS=11 WARN=0 ERROR=0 SKIP=0 TOTAL=11
> TIMELINE jochen@Jochens-MacBook-Pro-2 fulfillment_dbt % []
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Vicualize Business Review v 100%
Sheet1
V Fields list
ilter Search fields Q Revenues vs Goals YTD Revenues by Service Line and Segment
# Billed Amount ZOM Service Line Billed ... Customer ID
H’? A Channel Billing 17,347,198.35 12,023
20M
Parameters H Cost / HR 17,221,974.97 12,076
J“ C Customer ID 10M s Marketing 8,406,810.21 8,950
\ D3 _ et
Hone < Customer Name 0 | e Revenue Goal (Sum) 7,718,754.97
O Customer Region 2012 2013 Billed Amaunt (Sum) 6,688,029.27
‘( [ Date
hermes H Distinct ID Revenues by Customer Segment Revenues by Region
SHOWING TOP 50 IN DATE AND TOP 4 IN SEGMENT SHOWING TOP 50 IN DATE AND TOP 4 IN CUSTOMER REGION
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[ ] from google.colab import auth
auth.authenticate_user()
print('Authenticated"')

Authenticated

[ ] %load_ext google.colab.data_table
How is current inventory distributed over locations?

° %%sbigquery —-project datameshexample-fulfillment

Connect g Editing A

N I = I« SN |

SELECT location, sum(available) as available_total

FROM "aggregates.inventory_latest’
group by location
order by location

1 to 10 of 11 entries

Filter ‘a’

index location available_total
0 10 84
1 1 99
2 12 77
3 13 79
4 14 84
3|15 99
6 16 100
7 17 80
8 18 63
9 19 65
Show 10 @ per page \T’ 2
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Data Mesh Governance
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Global Policy 1: Data Format Global Policy 3: Data Discovery

CSV-Files A common table in Wiki that lists:

Standard: RFC 4180 e Domain Team

e Data Product Name

 Responsible Product Owner
Header-Record: Required e S3-Location

 Data Freshness [ Update frequency

e Tags

e Data Model

Delimiter: COMMA

Global Policy 2: Location
53 Global Policy 4: Access Control

Bucket is managed by domain team AWS |AM Role based ACL
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Technology Acceptance Model

Perceived
Usefulness
(U

' Attitude Behavioral
External . Actual
Variables Toward Intention to Svstem Use
Using (A) Use (Bl) y

Perceived
Ease of Use

(E)


https://de.wikipedia.org/wiki/Technology_Acceptance_Model

datamesh-architecture.com/fitness-test

e < > iy O & www.datamesh-architecture.com/fitness-test . N

Fithess Test
Does Data Mesh fit to me? Am | fit for Data Mesh?

Data Mesh is something new. That's why there are hardly any best practices and experience reports from the industry. Whether data mesh is
really a sensible approach for your company can only be determined with a more detailed analysis. But with a few questions you can quickly get
an indication in advance. That's why we present here a partial list of heuristics that can help you assess whether Data Mesh makes sense or is at
least worth thinking about for your company. We have deliberately avoided a scoring approach, because such a thing always has its weaknesses,
and instead worked on an unsorted list of topics with a rough classification of self-assessments into the three response categories "rather not”,
"worth thinking about" or "useful". This will give you a sense of how ready your company is for Data Mesh.

Usage: Go through it row by row. Click on the statement that best represents your company. Your selection is only stored in your local browser.

Data Mesh might not be the Data Mesh is worth thinking Data Mesh seems useful
right choice about

Is understood by all. There are
bounded contexts and context maps

Domain-driven Design Is unknown or does not matter

Verticalization of the No. There is a monolith for the The software system consists of

software system based on entire business domain-oriented microservices
domains

Number of software <=5

development teams

Make-or-buy strategy for Standard software (SAP, SaaS, Individual software

the core software etc.)

Cloud computing No issue, many concerns We are cloud native

Team structure Separate front-end, back-end Mixed teams consisting of

and operations teams specialists
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