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Agenda: Data Mesh And DataOps
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The How To of a Data Mesh: An Extended Example

The Construction and Connection Side of a Data Mesh: DataOps
Concluding Thoughts
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Data Mesh 101

* Why Data Mesh?
- Centralized Systems Fail

- Skill-lbased roles are unable to respond to rapid
customer needs

- Data domain knowledge matters

Domain data owned & . . . .
_servedby - Universal, one size fits all patterns fail
(ross-functional team New Data Domains can be created . . .

crelaing 6t rom ater doman - General Data Analytic Project Failure
% Lo ofened « Whatis Data Mesh?
Domumsmternuldatap:pelme&ses " :?' {' = adﬁm:iu;t[ﬂrsznyother ° Orgonlzqtlon prlnClple for dOtO SyStemS
i - Organize work into discrete domains

Data infra engineers é s Infra asaPIalfurm . .
e R - Allow autonomous work in each domain

- Data product and customer value focus
- Teams stay with and know the domain of data

- Inspired by domain driven design (DDD) in
software

The main idea is to take a best practice from developing software and apply them to data analytics (sound familiar?).
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The Human Side of a Data Mesh: Main Idead

Many companies are organized the wrong way to deliver data and analytics
effectively

A\

-« Many groups organize by data \‘7( | >
processing capabilities or work task ?) INGEST  PROCESS [— &/
type ' ] ‘ . :\a j — : Q

. — ’ A

« This actually slows down the 0 7 - - \ 4

delivery of data features. frert Swears L s

Aggregate
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The Human Side of a Data Mesh: Main Idead

The organization creates walls and changes need to cross the traditional

organizational boundaries ’
o &
g |, gak

Cross-functional Hyper-specialized Cross-functional
Domain oriented source teams Data & ML Platform Engineers Domain oriented consumer teams

walls and barriers to the changes

« The organization structure builds gg)’\

Features

«  When you make a change, you &
need to update each component (apanes
and coordinate between several g,

. Podcasts,
different teams Video streams
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Data Mesh = Organization Mesh Data Organization Keys
, , Let the small team continually own
The use of domain-driven / dato the data set and not move for project
mesh design as the primary means to project is key
. Assignment of full end-to-end o
ownership of a domain to one You own the product’ thinking
cross_functionql team thqt gets pI’OVIdeS the I’Ight Incentives betweeﬂ
the necessary support to fulfil the producers and consumers

that responsibility.
2. Structure data
3. Build Composable systems

https://www.thoughtworks.com/insights/blog/data-mesh-its-not-about-tech-its-about-ownership-and-communication
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https://www.thoughtworks.com/insights/blog/data-mesh-its-not-about-tech-its-about-ownership-and-communication

The Human Side of a Data Mesh: Main lded

The organization creates walls and changes need to cross the traditional
organizational boundaries

e Take the ideas of microservices where d

team owns the dey, test, deploy and 0 0 O
. . . = M
running of the microservice (5-9 people). ;éﬂ __________ . ool
. . &
e Organize around the domain, not the NRARR
technology Payer Doman
e The Operational and Data products are . OOO
created by the same team L A
e Domain data as a product - domain data _
teams must consider their data assets i i
and artifacts as their products and others - 1 . VIV
as their customers. )u]\ )u]\
e Data Engineers must live and work and NPP Domain

understand a finite number of data sets to
really add value
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What Data is in a Domain?

- Domains Aligned with Sources [ Types of Data
o s - 'Mastered’ Data:
T - Entities of business / subject areas
° o //\f . Customers, products, etc.
- w—j . ‘Sources’ of Data:
e B4 ! ® - Business reality: facts on the ground
o ] - L oo - Weblogs, user interaction history
.

Q Domains Aligned with Consumption of Data
- Integrated Data / Ready for Consumption
- Facts / Dimensions / Star Schemas
N - Aggregated Views
- Product View

- Never Done, Always Improving
- Customer Usage Fucus
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What are the Domain’s Components?

1. Data

@ 2. Artifacts created from that data: models,
views, reports, dashboards

@ 3. Code that acts upon that data — pipelines,

Domain

' / \ , toolchains
Operational
T s (o) 4. Team used to create/update/run that
l::ia)‘y < i (Architecture Quantum) Qutput data port D .
Input data port receiving providing dota O m G I n

data from upstream system
or data product

5. Metadata: catalogs, lineage, test results,
processing history
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Domain Must Be Composable & Controllable

—

Data Domain

2

[
il Data D]omoin

Data Domain

3
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Domain Interfaces

The When: Processing
Results, Timing, Test
results, Status, etc.

The With: Raw Data (or

other Data Domain), _
hopefully immutable The Where: how to find

and access data
securely; e.g. DB connect
string

Data Domain

The What: description of
the data;
e.g. data catalog URL

The How: Steps,
Code/Config, toolchain,
and processing pipeline
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Domain Interfaces As URLS

https://cloud.datakitchen.io/#/orders/dc/Production/runs/60e82aa8-2518-1leb-8653-c2e92ba8ebec

jdbc:redshift://endpoint:port/database

Data Domain

QU O

https://dkimplementation.atlassian.net/wiki/sp
aces/DC/pages/9306114/Dimension+Tables

https://cloud.datakitchen.io/#/recipes/dc/Production/agile-analytic-ops/variations/prod-env-DevSprint-build-now
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What do you want out of a Domain?

* Aseries of independent domains of data, that are
Trusted

Usable by the teams’ customer

Discoverable | Find — able

Understandable and well described

Secure and permissioned

. URL/API Driven: And can inter-operate with other
) domains

----------- 7. Have 'single throat to choke’ for the customer to easily
« Report problem and get updates on fixes

- Ask for new insights / improvements and get them
into production quickly

Dg
v
O o~ N

NPP Domain
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Data Mesh Change in Focus
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1. Domains, and the grouping of your work into
small teams and partitions over ‘one platform
rule them all’

2. What services you are providing you customer,
rather than what data you are loading

3. Discovering and using over extracting and
loading

4. Decentralization, and the freedom to innovate
over central control

5. Ecosystem of data products linked together over
a centralized lake / warehouse
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An example of Domains: Commercial
Pharma Analytics

Product life cycle support opportunities

Mature:
Payer
Domain
Launch:

NPP Domain

Growth:
Collaboration with Pharmaceuticals companies P h ys i C i O n

Cellaboration with Generic col nies

Domain

Source: L.E.K. research and analysis

e US Commercial Pharma Domains
- NPP (non-personal promotion): emails, web site visits, even radio ads

- Physician: doctor (and other outlets) sales, claims data, anonymized patient data
- Payer: Poyer/PIcm, rebates, formulary

Copyright 2021 by DataKitchen, Inc. All Rights Reserved. .] DataKitchen



Pharma Sales and Marketing Teams

=)o
=P
E[,ﬁo

—So =)o
4o

FDo Do

450
—So =D

Copyright 2021 by DataKitchen, Inc. All Rights Reserved. v DataKitchen

NPP Domain Marketing and Sales Team: One part of the pharma
brand team focused on ads, digital, and other non-personal
promotions. This team matters most pre-launch and during the growth
phase of a product

Physician Domain Marketing and Sales Team: Another part of the
pharma team focused on in-person sales. Those are the good-looking
people you see in doctors waiting rooms. Sales calls, samples, doctor
visits, messages, call alignments, etc. This team matters the most
during the first years of a pharma launch.

Payer Domain Marketing and Sales Team: A third part is focused on
Payer Marketing. This part is, in essence, controls the price of @
pharmaceutical product due to the rebate give to any payer. They are
concerned about the rebate contract, being on formulary and tier and
copays. Payer Marketing matters more during the 'mature phase of @
pharma product lifecycle.

4



What About the Data?

Sub-national Weekly data

Sub-national Payer Data What about the data in each domain?
Sub-national Institutional (DDD) Data . in N g
National Prescription Audit Data Each domain has separate data sources.
Sales Force Alignment Data o i i P ;
longitudinal Patient Data Qverlopplng eptltles (e.g., physicians) exist
Sub-national Profit and Loss Data IN each domain.
Sub-national Claims and Co-pa . . .
Data Py * Each domain has different cycle times of
quer orE)d Elon Formulary Data product (dO”y, weekly, hOUI’|Y)

ensus bata
Stocking Data * Each data domain has its unique
Source of Business g
AMA Data characteristics.
gﬁtycc']'r%Tg”Pg;?O * Forinstance, subnational physician data
Field Calls and Promotional Activity from IQVIA -- pUFChOSGd by phOer
bata companies -—- may not 11 match claims
Rep Expenses and Vacancy Data . A
Hotline Verification Data data, which may not match payer data.
sontract and Payer Rebates Data This is due to data supplier issues and
ERP Data timing projection algorithms.
NPP Data

Forecast Data
Primary Research Data

Copyright 2021 by DataKitchen, Inc. All Rights Reserved. D)) DataKitchen



Example Processing Architecture

ssssssssssssssssssssss

Rx Claims Speomlty
Pharma NPP Events &
Campaigns

=I0VIA q}@?@

U DataKitchen
obleou \
Online ﬁ
Sales Alignments (C%)[ﬁ

Product Hierarchies \ +_T_
Specialty Mappi +y
e y Mappings |

ge Morketlng
. C% +ableau & Executive
niclsen % b

Data Engineers )
Data Science/Analysts
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Domain Layers

Mastered Data 1.
Sets

(IT)

Integrated Data 2.
Sets
(Data Engineers)

Self Service Tools
(Analyst)

Copyright 2021 by DataKitchen, Inc. All Rights Reserved.

Mastering and small files foundation files are a domain layer:
There are IM physicians in the US, but the company master of
physicians is only 40K. This work is done by separate teams
working independently.

Of course, the main data warehouse is a domain layer: the are
facts and dimensions, along with multiple tables used for specific
analysts needed

Self/Service & Data Science are a domain layers. They can keep
their owned cached data sets (e.g, tableau extract) or have their
own small data sets that they mix with the central data in Alteryx
(or other) tools. Data Science teams have the own segmentation
models dependent on specific views or extracts of data.



Domain Layers

Raw, Sourced Data
(various)

Self Service Tools
(Analyst)

Mastered Data
Sets

(IT)

Integrated Data
Sets
(Data Engineers)

(o DI:l
B

Sub-national Weekly data
Sub-national Payer Data
Sub-national Institutional (DDD) Data
National Prescription Audit Data
Sales Force Alignment Data
Longitudinal Patient Data
Sub-national Profit and Loss Data

=

Payer Domain

Sub-national Claims and Co-pay Data H

Payer and Plan Formulary Data M?Ste"ng, . Brand Team O O
Census Data Domain: Physician Reporting Domain O
Stocking Data MDM ( m ]
Source of Business

AMA Data

Retail OTC Data

Buy and Bill Data

Field Calls and Promotional Activity
Data

Rep Expenses and Vacancy Data
Hotline Verification Data

Contract and Payer Rebates Data
Veeva CRM Data

ERP Data

NPP Data

Forecast Data

Primary Research Data

Business
Customer

Field Sales
Reporting Domain

Mastering Domain:
Target Lists, Product
Market Baskets

NPP Domain
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Domain Layers Processing Relationships

Self Service Tools
(Analyst)

Mastered Data
Sets

(IT)

Raw, Sourced Data

Integrated Data
(various)

Sets
(Data Engineers)
9

Sub-national Weekly data
Sub-national Payer Data
Sub-national Institutional (DDD) Data
National Prescription Audit Data
Sales Force Alignment Data
Longitudinal Patient Data
Sub-national Profit and Loss Data

=

Sub-national Claims and Co-pay Data H

Payer and Plan Formulary Data M?Ste"ng, . Brand Team O O
Census Data Domain: Physician Reporting Domain O
Stocking Data MDM ( m |
Source of Business

AMA Data

Retail OTC Data

Buy and Bill Data

Field Calls and Promotional Activity
Data

Rep Expenses and Vacancy Data
Hotline Verification Data

Contract and Payer Rebates Data
Veeva CRM Data

ERP Data

NPP Data

Forecast Data

Primary Research Data

Business
Customer

Field Sales
Reporting Domain

Mastering Domain:
Target Lists, Product
Market Baskets

NPP Domain
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Domain Layers Processing Steps

Self Service Tools
(Analyst)

Mastered Data
Sets

(i)

Raw, Sourced Data

Integrated Data
(Various)

Sets
(Data Engineers)

Sub-national Weekly data
Sub-national Payer Data
Sub-national Institutional (DDD) Data
National Prescription Audit Data
Sales Force Alignment Data
Longitudinal Patient Data
Sub-national Profit and Loss Data

=

Sub-national Claims and Co-pay Data H

Payer and Plan Formulary Data qulte"ng, . Brand Team O O
Census Data Domain: Physician /\ Reporting Domain O
Stocking Data MDM /“m ( m \
Source of Business

O0>0~>0 OO0 0-0-0 ©
N v

Phy. .main

AMA Data

Retail OTC Data

Buy and Bill Data

Field Calls and Promotional Activity
Data

Rep Expenses and Vacancy Data
Hotline Verification Data

Contract and Payer Rebates Data
Veeva CRM Data

ERP Data

NPP Data

Forecast Data

Primary Research Data

Business
Customer
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Domain Layers Processing Relationships

How do we update the data?

* Each Domain layer its own domain update processing

 Each layer has their own toolchain (SQL, python,. Informatica, etc.)

* Each layer has a series of substeps — a 'DAG’

* Each layer wants to know if the build is completed, the test applied, and if the data is
data is correct

What causes the update of each domain?

e Time [/ Schedule

* Order of operations, a Meta -orchestrated coupling of each Domain, one part may
need to be done before the other or after.

* Event orchestrates coupling. When new data arrives, kick off a change.

You Need a ‘Master DAG’ to run them all

Copyright 2021 by Datakitchen, Inc. All Rights Reserved. { DataKitchen



INter Domain Communication Links

Inter Domain Communication Question [ Steps asked

Domain Query
Domain Query

Process Linkage

NPP Domain

Process Linkage
Event Linkage

Data Linkage

Field Sales

Reporting
Domain

Development Linkage

r NS RUD

Copyright 2021 by DataKitchen, Inc. All Rights Reserved.

“When was the last time you were updated?” Successful or
failure? Warnings?

“Is the data or artifacts in your domain good? Can you
prove it with some test results?”

“ok, you start, | am done”

"ok, you start, | am done, and here are a bunch of
parameters you need to keep going”

“Here is an event: e.g, processing completed, error,
warnings, etc.”

“we share a common table (e.g., a dimension table) in our
domain”

“Can | re-create your domain in development?” Can | see
the code you used to create it?” “Can | modify that code in
development?” “| there a path o production?”

D)) DataKitchen



Built With Functional Programming

e Start With Immutable (never
changing) Data

« Pure Functions (you put some
data in, and get some data
out)

. |dempotency (you can run it
Immutable

ot x ; Evaluation over again and get the same
thing)

Statelessness ° NO Side effeCtS

First Class Functions

Copyright 2021 by DataKitchen, Inc. All Rights Reserved. .] DataKitchen



Functional Approach Benefits

Reproducibility
First Class Functions « Foundational to the scientific
method and data science | Al
Functions @‘ i ,@ o  Critical from a legal standpoint

and sanity standpoint
Immutable Laz ° °
daa : Evaluatio Complexity Reduction

Cloud Native

Faster Time To Value
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Functional Data Mesh Systems

Yea! All My Test & Monitors
Are Passing!

Happy Customers!

Analytic
Customers

Think of all your data and analytic Production Team

work as a “Big Function” in domain:
- In that function are your data and Producuﬂf o
. ata
Al toolchain | bata Sl
« Everybody works that function
(whether they know it or not!)

« Re-running a task for the same
date should always produce
same output

- Data can be repaired by
rerunning the new code

. A'big red/green light’ on the
system telling you everything is OK

Copyright 2021 by DataKitchen, Inc. All Rights Reserved. - .
& DataKitche



Functional Data Systems are
easier to test and deploy

Production Team

Just flip the DNS entry for
the production URL!
Productlo}
Data Data
Domain

Yea! All My Test & Monitors Are
A safe controlled Passing!
process 3 5

| did not break any code!

I can safely push to production!

Development Team

Test
Dut% l Blelte
/ Domain

—_—

opyright 2021 by DataKitchen, Inc. All Rights Reserved.
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DataOps Aligns People, Processes,
and Technology

Rapid experimentation and innovation

: Agile
enables faster delivery ¢

LOW error rates

people, technology, and

eﬂVirOﬂmeﬂtS DataOps combines

Agile development,

Collaboration across complex sets of DevOps > DataOps

Clear measurement and monitoring of " l-far: _ Devﬂijgggsgtjgggﬂ
results ANUTAHAUTING and applies them
to data analytics
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Domain Development Process

Production Domains The development process is essential.

iz TS ¢ Code changes or new data sets
may affect downstream parts of the
mesh.

N * DataKitchen encapsules the
development and production
environments

Key Questions

* Howdoes adeveloper change one
part and not break things?

* Howdo you allow local change to a
domain and global governance
and control?

change this
part and not
break things?

4
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DataKitchen Software's Role (Recipes)

DataKitchen DataOps Capability:
Intelligent, test-informed system-wide
test-informed production orchestration
(meta-orchestration)

What workflow tools like Airflow, Control-M, or
Azure Data Factory do not have:

* Integrated Production Testing and

Monitoring
2 & LW e e e + A set of connectors to the complex chain
) — of data engineering, science, analytics,
fies self-service, governance, and database
tools.

- DataKitchen Recipes Meto-Orchestration
or a ‘DAG of DAGs'’

DataKitchen Recipe

Copyright 2021 by DataKitchen, Inc. All Rights Reserved. D)) DataKitchen



DataKitchen Domain Interfaces As URLS

The When: DataKitchen https://cloud.datakitchen.io/#/ord

; : ers/dc/Production/runs/60e82aa8
OrderRun information -2518-11eb-8653-c2e92ba8ebec

]
il Data Domain
-

The How: DataKitchen https://cloud.datakitchen.io/#/recipes/dc/Producti
Recipe on/agile-analytic-ops/variations/prod-env-
DevSprint-build-now
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DataKitchen Ingredients Allow Composition

* DataKitchen Ingredients Allow Reusable
Components that can be incorporated into
other processing

* Each domain can change independently,

B e
Data Domain
2
/ with a centralized process to make sure the

O : :
= Y oo entire system Is correct.
@

. * While DataKitchen Kitchen lets people work

independently, Ingredients let people work
dependently

- Recipes can reuse the data or artifacts that
other Recipe Variations produce

Recipes need to incorporate other Recipes
Variations when they run.

Copyright 2021 by DataKitchen, Inc. All Rights Reserved. .] DataKitchen




DataKitchen Supported Inter Domain

Communication Links

TﬁRSDUU

Copyright 2021 by DataKitchen, Inc. All Rights Reserved.

Domain Query
Domain Query
Process Linkage
Process Linkage
Event Linkage
Data Linkage

Development Linkage

Inter Domain Communication DataKitchen Support

YES

YES

YES

YES

NO

YES

4
A
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Use DataKitchen for the Domain Teams

Recipes - to orchestrate the whole pipeline {ingest, process/curate, serve} inside of a
domain. This is the ‘Master DAG’

Monitoring Tests™ - to make sure the data is Trustworthy and Truthful for your customers
AND from your suppliers. This aids in diagnostics (detection and localization of the issue).

Variations - to deliver the correct data product for the consumer, because one size does
not fit all.

Kitchen Wizard - provide on demand infrastructure to the data teams to prevent lost time
from waiting.

Kitchens/Recipes/Functional Tests* - iterate to support the product oriented approach.

*Monitoring and Functional Tests use the same code in DataKitchen

Copyright 2021 by Datakitchen, Inc. All Rights Reserved. { DataKitchen
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Cconclusion

« Data Mesh is an exciting new paradigm
It focus is on data and architecture, and not on the operation process
The data part of the mesh is important

« However, the DataOps part of the mesh is equally important!
The linages and composition between domains are important

Managing central process control and governance with local domain
iIndependence is very important

« DataKitchen Features: Recipes, Tests, Kitchens and Especially Ingredients can
handle all the needs of the DataOps part of the mesh

Copyright 2021 by DataKitchen, Inc. All Rights Reserved. .] DataKitchen




To learn more about Data Mesh:

How to Move Beyond a Monolithic Data Lake to a Distributed Data Mesh

Arif Wider
https://martinfowler.com/articles/data-monolith-to-mesh.html

Data Mesh Principles and Logical Architecture
https://martinfowler.com/articles/data-mesh-principles.html

Data Mesh Paradigm Shift in Data Platform Architecture - Arif Wider Zhamak Dehghani
https://www.youtube.com/watch?v=Igbl9AS03VU

Zhamak is a principal technology
consultant at ThoughtWorks with a focus

Data mesh: it's not just about tech, it's about ownership and communication on distﬁbufted systems architecture and
. . . digital platform strategy at Enterprise. She
https://www.thoughtworks.com/insights/blog/data-mesh-its-not-about-tech-its-about- . O . P S
ownership-and-communication Advisory Board and contributes to the
creation of ThoughtWorks Technology
Radar.
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Accelerate Data Mesh With DataKitchen
Software

—

N ; :
‘---ll'lll
N eee————— ’ I
P . :
s :
- » —

Raw, Sourced Data Mastered Data Sets Integrated Data Sets Self Service Tools A -
(Various) (IT) (Data Engineers) (Analyst) -0

=
Oy
T c
82
O o
= O
=
g@
a
€=
Lo
Z
i}

Automated
Deployment

Physician Domain
)
o e
Mastering Domain: Field Sales Reporting
Target Lists, Product Domain
et Baske

DataKitchen DataOps Software Platform
that delivers new business insights by
enabling the development and
deployment of innovative, high quality
data analytic pipelines. Rapidly
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Learn More |

Raw, Sourced Data
(Various)

Mastered Data Sets
(Im

Integrated Data Sets
(Data Engineers)

Mastering Domain
Physician MDM

Mastering Domain
Target Lists, Product
Market Baskets

Self Service Tools
(Analyst)

Copyright 2021 by DataKitchen, Inc. All Rights Reserved.

Brand Team
Reporting Domain

Field Sales Reporting
Domain

4
Methodologies and tools that reduce analytics
cycie time while improving quality.

Sign The DataOps Manifesto:
http://dataocpsmanifesto.org

Free DataOps Cookbook:

https://www.datakitchen.io/dataops-cookbook-main.html

https://datakitchen.io
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