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Microservice Architecture: Aligning Principles, Practices, and Culture

Microservices is the next evolution in software architecture designed to help ‘

organizations embrace continual change in the digital economy. But how do %

you design and apply an effective microservice architecture?
This new book from O'Reilly provides comprehensive quidance through seven
valuable chapters that give you a deep-dive into:

« The benefits and principles of microservices

« A design-based approach to microservice architecture

Archltecture

ALIGNING PRINOPLES, PRACTICES, AND CULTURE

« Lessons for applying microservices in practice













Microservices



Tool-making

Known for using plant
material to create stick and
leaf tools to capture prey.




Tool-making

Make each program do one thing well
Expect the output of every program to be the input of another
Design and build software to be tried early

Use tools to lighten the programming task




Unix Operating Principles (1978)
Make each program do one thing well
Expect the output of every program to be the input of another

Design and build software to be tried early

Use tools to lighten the programming task
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Tool-making

Make each program do one thing well

Expect the output of every program to be the input of another

Design and build software to be tried early

Use tools to lighten the programming task
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Microservices is all about tool-making




A useful definition of Microservices

Loosely-coupled components




A useful definition of Microservices




A useful definition of Microservices

pled components
ning in a
ngineered system

- —
-— -
—’




A useful definition of Microservices




Harmonizing Speed and Safety at Scale
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Three things you can do now...

Build Pipelines
Engineered Deployment

Reduce Work in Progress
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Reduce Work in Progress
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Release

Approval

User acceptance

Approval
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Version control Build & unit
Feedback
Feedback
Check in
Feedback

Check in
Check in

Delivery team
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Engineered Deployment

Commit stage
Compile Automated Automated
Unit test acceptance capacity

Manual testing
Showcases
Exploratory

testing

Release
Analysis testing testing
Build installers




Reduce Work in Progress

/}/ small amounts of
- code change

pa deployed
frequently

pd




Ask yourself...

“How long would it take your R
. . IMPLEMFI.\"TI'NG .‘

organization to deploy a change that L~ Sorrware

involved just one single line of code?

Do you do this on a repeatable,

reliable basis?”

Mary and Tom Poppendieck, Implementing Lean Software Development,



Harmonizing Speed and Safety at Scale
IS the
The Microservice Way




APIs




Bull Shark

Bull sharks can thrive Iin
both saltwater and
freshwater.




Dual mode APIs

APIs can thrive
within an organization...




Dual mode APIs

APls can thrive

within an organization
and

between organizations.




Dual mode APIs

APIs can be used to support
machine-to-machine
Interactions




Dual mode APIs

APIs can be used to support
machine-to-machine
Interactions

and

machine-to-human
Interactions
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Should | get the new Blackberry Torch? gt
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Senously?

Doing what?




GET /weather

“city”: “London”,
“temp”: 22




The End of Average

"Our modern conception of ‘average' is not
a mathematical truth but a human
Invention, created a century and a half
ago_" {OW WE SUCCEED

in 2 World That Values Sameness

TODD ROSE

-- Todd Rose




The End of Average APIs

There is no "canonical" API
Interfaces should be designed w/ the consumer in mind

You need to make API design, implementation, release

Safe
Cheap

Easy




Ask yourself...

“How long would it take
your organization to deploy

“temp”: 22

a new API? Do you do this

on a repeatable, reliable
basis?”

Apologies to Mary and Tom Poppendieck




Govern for Interop, not Integration




Three Things you can do now...

Adopt Protocols
Support Message Formats

Establish Domain Vocabularies
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Protocols

Move beyond "average" HTTP format
Use targeted protocols as needed
WebSocket
MQOQTT
CoAP

Plan to support multiple protocols




Message Formats




Message Formats

"I'm sorry that coined the term 'objects' for this

topic. The big idea is 'messaging'.

-- Alan Kay, 1998




Message Formats

Move beyond "average" JSON format
Use structured formats like

HAL

Siren

Collection+JSON

Plan to support multiple formats




Domain Vocabulary

"It Is easlier to standardize representation
than objects and object-specific
Interfaces."

-- Roy Fielding




Domain Vocabulary

SHARE, VOCABULARES




Standardizing the way we communicate
allows us to
Go Beyond Average




Innovation Culture



Myrmecia -- the Ant

While most ants have poor
eyesight, Myrmecia ants
have excellent vision.




Innovative Vision S

Release the untapped
vision and skill within your v O
own organization.
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What does innovation look like?












Your Innovation Team Shouldn’t Run
Like a Well-Oiled Machine

Wwenas and Markus
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https://hbr.org/2015/10/your-innovation;téam-shouIdnt-run-Iike-a—well-oiled-machine




Culture beats strategy







pButton() method.

aurhur john doe <doe. xample. com>

HelloButton()
I

JButton hello = new JButton( "Hello, wor
hello.addActionlistener( new HelloBtnList

t for t
JFrame frame = new JFrame({ "Hello Button"
Container pane f rame . getContentPane();
pane.add( WUDI,

// display the fra




Service
(micro)

Solution Process and
(macro) Tools
Microservice
Design

Organization




Three Things you can do now...

Right-size your Teams
Recognize Conway's Law

Enable Unplanned Innovation




Dunbar’s Number

the max number of relationships a person can maintain




Squad Squad Squad Squad Squad Squad Squad Squad

Scaling Spotify”, Kniberg & lvarrson (2012)
https://dl.dropboxusercontent.com/u/1018963/Articles/SpotifyScaling.pdf




Aim for TEAM SIZE of
“Dunbar level 17 (5),
possibly “Dunbar level 2" (15).




Conway's Law coITTes

LVIN E. <

A system’s design is a copy of the
organization’s communication
structure.

-- Mel Conway, 1967




DESTGH ORGAMTZEATION

Common loglstics Common logistics agency

AN

Weapons special Weapons speclal Service A Service B
to Service M to Service B

. 3a. A Weapon System

Application User's
program programmer s

"Programming
Language®
Syatem
software programmers
TMachine
Language"

Engineers

3b. A Computer System

Figure 3 Two examples of fdentity of skructure
between a aystem and ite design organization.

“How Do Committees Invent?”, Conway (1967)
http://www.melconway.com/research/committees.htmi



Independent Teams

"You built it, you run it."

-- Werner Vogels, Amazon CTO




Independent Teams

If you have to hold a release
until another team is ready,
you are not an independent team.




what People Think | what SUCcess Really
svccess Looks Like: Looks Like:




“If everything we do succeeds,
then we are failing, because it
means we are not taking enough
riSKS.”

Deborah Bull
Director of Partners
King’s College, London







Ask yourself...

“How long would it take
your organization to deploy
a new product? Do you do
this on a repeatable,
reliable basis?”

Apologies to Mary and Tom Poppendieck




One more thing...



&
ANTOINE DE SAINT-EXUPERY

The Sitthe Primes

A NEW
TRANSLATION
OF THE BELOVED
CLASSIC WITH

RESTORED
ORIGINAL ART




“If you want to build a ship, don't @
drum up people together to collect |
wood and don't assign them tasks
and work, but rather teach them to

long for the endless immensity
of the sea.”

Antoine de Saint-Exupeéry
1900-1944



‘I have neither the place, the time,
nor the desire, to micromanage or
make technical decisions for [my .
team].”

Steve Urban,
Engineering Mgr. Netflix

JA 201
NETFLIN Hgust 2015



Harmonizing Speed and Safety at Scale



d Safety at Scale







API Platforms

GET /weather

“city”: “London”,
“temp”: 22




API Platforms
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GET /weather

“city”: “London”,
“temp”: 22










Microservices

How to safely speed up your
digital Innovation

Viike Aghundsen

L '- APl Atademy/CA Technologies Ca
$ @ mamun d technologies




