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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’ needs.
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Data Contract Specification

Data Contract
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Data contracts bring data providers and data consumers together.

A data contract is a document that defines the structure, format, semantics, gquality, and terms of use for exchanging data between a
data provider and their consumers. A data contract is implemented by a data product’s output port or other data technologies. Data
contracts can also be used for the input port to specify the expectations of data dependencies and verify given guarantees.

The data contract specification defines a YAML format to describe attributes of provided data sets. It is data platform neutral, yet
supports well-known formats to express schemas (e.g., dbt models, JSON Schema, Protobuf, SQL DDL) and guality tests (e.qg.,

SodaCL, SQL gueries) to avoid unnecessary abstractions. The data contract specification is an open initiative to define a common data
contract format. Think of an OpenAPI specification, but for data sets.

datacontract.com
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Decentralized Data Architecture

A decentralized data architecture gives
ownership and competence
for (analytical) data

to the teams that
understand the business context.

-- Jochen
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Decentralized Data Architecture

Why?

9 0 O

Make qualified data- Build innovative Provide data as
driven decisions services business value

in your domain in your domain for other domains

Use data to better understand your users and Enhance your customer experience with data Domain data is valuable for other business
system behavior. Derive features from technologies, such as LLMs, units as reference data and to aggregate.
insights, qualify value, and fast iterations. visualizations, classifications, and ML models Needs managed, explained, high-quality
Also qualified rejection of unnecessary tasks. for predictions and recommendations. and easy accessible data as products.

Do the right things, purpose, motivation
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Output Port Example

Row

.

sku

9520070951145
9520010951145
9520010951145
9520070951145
9520010951145
9520010951145
9520010951145

9520010951145

location

20

20

20

20

20

20

20

20

available

0

updated_at

2021-02-28 12:29:21 UTC
2021-03-02 09:07:21 UTC
2021-03-03 16:36:21 UTC
2021-03-04 13:03:271 UTC
2021-03-0517:26:21 UTC
2021-03-06 03:35:271 UTC
2021-03-06 17:25:21 UTC

2021-03-07 18:10:271 UTC

Technical Endpoint
Hides implementation details

Large data set
Read-only
Technology
Tables
Files in Bucket
Topic
Data Model
With PII
Without PII

Version



Transformation: SQL

:7'entities__inventory_history.sql

1 — Step 1: Deduplicate
2 WITH inventory_deduplicated AS (
3 SELECT =%
4 EXCEPT (row_number)
5 FROM (
6 SELECT %,
7/ ROW_NUMBER() OVER (PARTITION BY 1d ORDER BY time DESC) row_number
8 FROM "datameshexample—fulfillment.raw.inventory )
Q WHERE row_number = 1
10 ),
11 —- Step 2: Parse JSON to columns
12 1inventory_parsed AS (
13 SELECT
14 json_value(data, "$.sku") AS sku,
15 json_value(data, "$.location") AS location,
16 CAST(json_value(data, "$.available") AS inté4) AS available,
17 CAST(json_value(data, "$.updated_at") AS timestamp) AS updated_at,
18 FROM inventory_deduplicated
19 )
20 —— Step 3: Actual Query
21  SELECT sku, location, availlable, updated_at
22 FROM inventory_parsed

i 23  ORDER BY sku, location, updated_at

Raw
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Analytics: Enable Data Culture
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Data Product and Data Contracts
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Data Contract

dataContractSpecification: 0.9.1
id: web-orders-with-consent-vl
info:
title: Web Orders With Cansent V1
version: 1.0.0
description: "All orders made through the web channel.\r\nFiltered for orders where customers have expressed consent for analytical use."
owner: checkout
contact:
url: https://teams.example.com/datacontracts/web-orders—with-consent—vl

terms:
usage: "The data can be used for analytical and data science use cases, as the customer has expressed their consent."

limitations: "As the dataset is filtered, these data set cannot be used to aggregate financial KPIs.\r\nNot suited for real-time use cases."”

billing: 51808 per month
noticePeriod: P3M
models:
orders:
type: table
description: A successful sale in the web shop
fields:
order_id:
type: string
description: Primary key of the order
billing_customer_id:
type: string
description: Customer ID of the billing customer
shipment_customer_id:
type: string
description: Customer ID of customer to ship the order to
sold_timestamp:
type: timestamp_tz
description: The timestamp of the final confirmation step in the web form.
total_amount:
type: bigint
description: The total order amount in the smallest unit of the currency (such as Eurocents)

datacontract.com
cli.datacontract.com

Interface Specification
(like OpenAPI, but for data)

YAML

Define Requirements
Make expectations explicit

Make domain knowledge
explicit

Common language for data
providers and consumers

Owned by a team
Contract-first
Enforce Contract in CI/CD
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| dataContractSpecification: 0.9.1
id: web—-orders-with—-consent-vl
info:
title: Web Orders With Consent V1
version: 1.0.0
description: "ALll orders made through the web channel.\r\nFiltered for orders where customers have expressed consent for analytical use."
owner: checkout
contact:
url: https://teams.example.com/datacontracts/web-orders-with—-consent-vl
terms:
usage: "The data can be used for analytical and data science use cases, as the customer has expressed their consent."
limitations: "As the dataset is filtered, these data set cannot be used to aggregate financial KPIs.\r\nNot suited for real-time use cases.'
billing: $1000 per month
noticePeriod: P3M
models:
orders:
type: table
description: A successful sale in the web shop
fields:
order_id:
type: string
description: Primary key of the order
billing_customer_id:
type: string
description: Customer ID of the billing customer
shipment_customer_id:
type: string
description: Customer ID of customer to ship the order to
sold_timestamp:
type: timestamp_tz
description: The timestamp of the final confirmation step in the web form.
total_amount:
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' Discover: Real User Interacti X C,‘ Change celumn name - datac X -

C 0O & github.com/datacontract/cli-examples/actions/runs/6423146219/job/17441032658%7pr=2 M &% @ % & O £

(> Code (~) Issues [ Pull requests 1 () Actions [ Projects [ wiki () Security [~ Insights &3 Settings

¢ Back to pull request #2

€) Change column name #11 ) Re-run jobs ~

(M Summary

checkBreakingChanges @ Searchilogs S ®
failed 5 days ago in 7s . ~
Jobs
checkBreakingChanges
% 9 9 > @ Setupjob 1s
Run details > @ Run actions/checkout@v4 1s
@ Usage > @ GetCLl 2k
<9 Workflow file
v Check backwards compatibility @s

» Run ./datacontract breaking —--with https://raw.githubusercontent.com/datacontract/cli-
examples/main/datacontract.yaml

Found 1 differences between the data contracts!

= Difference 1:
Description: field 'my_table.my_column' was removed

Type: field-removed
Severity: breaking
Level: field

Model: my_ table
Field: my_column

Exiting application with error: found breaking differences between the data contracts
14 Error: Process completed with exit code 1.
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All customer states, updated on every All customer states, updated on every
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properties

modifying event. Pll included.

snowflake_customers_latest_npii_v1 Cz:y' snowflake_customers_latest_pii_v1 Cl:(})‘
#2 Checkout [T] Customers . N

2 Checkout [T) Customers 1

All customers in their latest state, PlI All customers in their latest state, Pll included.
removed.
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