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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 book provides comprehensive guidance through seven valuable Microge Vice
chapters that give you a deep-dive into: AIChiteCture

AUGNING PRINMITLES, PRACTICRS, AND CULTLAE

e The benefits and principles of microservices

e A design-based approach to microservice architecture

Mike Amundsen, Matt McLarty,
Ronnie Mitra & Irakli Nadareishvill

e Lessons for applying microservices in practice
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scale’
/skal/ <)

verb
gerund or present participle: scaling

1. climb up or over (something high and steep).
"thieves scaled an 8-foot fence"
synonyms: climb, ascend, go up, clamber up, scramble up, mount, shinny (up); historical escalade
"thieves scaled the fence"

represent in proportional dimensions; reduce or increase in size according to a common scale.
"scaled plans of the house'

. (of a quantity or property) be variable according to a particular scale.

Origin

OLD FRENCH

MEDIEVAL LATIN

scalare

LATIN

scandere




Networks



Traveling



Traveling




Traveling
the Network
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Fallacies of Distributed Computing (1994)

. The network is reliable.
Latency Is zero.

Bandwidth is infinite.

. The network is secure.
. Topology doesn't change.

. There is one administrator.

. Transport cost is zero.

1
2.
3.
4
9
6
7
g L Peter Deutsch

. The network is homogeneous.

https://en.wikipedia.org/wiki/Fallacies_of distributed_computing



Programming the Network

"There is no simultaneity at a
distance.”

-- Pat Helland (2005)

Pat Helland

"Data on the Inside vs. Data on the Outside, Helland (2005) http://cidrdb.org/cidr2005/papers/P12.pdf



Communities



"How Committees Invent”
-- Mel Conway, 1967




"How Committees Invent”
-- Mel Conway, 1967




Conway's Four Laws

e Communication dictates design

e There is never enough time to do it right, but there is
always enough time to do it over.

e There is a homomorphism from the linear graph of a
system to the linear graph of its design organization.

e Large systems tend to disintegrate during
development, qualitatively more so than with
small systems.

http://www.melconway.com/Home/pdf/committees.pdf



Individuals



500 1500

Dunbar’s Number

https://en.wikipedia.org/wiki/Dunbar%27s_number



Dunbar Groups

Intimate friends: 5
Trusted friends: 15
Close friends: 35
Casual friends: 150

-- Robin Dunbar, 1992
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Kleiber's Law

Metabolic rate
scales to the %4
power of the
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Allometry

"The study of the
relationship of body size
to shape, anatomy,
physiology and finally
behaviour."

https://en.wikipedia.org/wiki/Allometry



Allometry

"W]hat | am adding to the
picture is the link to
fragility, how fragility is
necessarily tied to scale.”
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-- Nassim Taleb

http://g.mamund.com/scaling-taleb



Symptoms






Symptom: Any subjective evidence of disease. In contrast, a sign is objective. Blood

coming out a nostril is a sign; it is apparent to the patient, physician, and others.
Anxiety, low back pain, and fatigue are all symptoms; only the patient can perceive

them.




Too Slow




Too Slow

"Data and services are stuck
inside isolated applications
within the enterprise.”

-- Tung and Biltz, Accenture

http://www.computerweekly.com/feature/APls-can-be-strategic-tools-to-unlock-business-value



Too Costly




Too Costly

"It is about renovating at the core, as
opposed to getting rid of the core."

-- Hung LeHong, Gartner

http://www.zdnet.com/article/eight-obstacles-to-overcome-in-your-digital-transformation-journey/



Too Brittle/Unreliable

https://www.infoq.com/articles/standish-chaos-2015



Too Brittle/Unreliable

"Lower the risk of change through tools
and culture.”

-- John Allspaw, Etsy

https://www.slideshare.net/jallspaw/10-deploys-per-day-dev-and-ops-cooperation-at-flickr/16-Dev_and_Ops/16



Subjective



Infections






Infection: The invasion and multiplication of microorganisms such as bacteria,

viruses, and parasites that are not normally present within the body. An infection

may cause no symptoms and be subclinical, or it may cause symptoms and be

clinically apparent. An infection may remain localized, or it may spread




meme
/méem/ <)

noun
noun: meme; plural noun: memes

an element of a culture or system of behavior that may be considered to be passed from one
individual to another by nongenetic means, especially imitation.

Origin

GREEK

mimema

meme
ENGLISH

gene




Programming Memes
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Programming Memes

TIOBE Programming Community Index

Source: www.tiobe.com

C

= java
Objective-C
C++

w— CH#
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JavaScript
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PL/SQL: 0.73%
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Programming Memes
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Infrastructure Memes

dotCloud Go Rn. ' G

OPENSHIFT

amazon =

webservices am Az amazon

G Q kubernetes webservices
CLOUD #
OPENSHIFT FOUNDRY o

herOkU SoRker kubernetes docker

https://blog.openshift.com/open-service-broker-api-platform-evolution/



System Control Memes

Canonical
Serializer

Client

No DTOs, no need to

coge transformations
Single object gralph |
serialized to multiple

Canonical
classes/interfaces can ‘ :
of= as business : : - Service 2 |

Realization Resource
Data Model

API Model

COPYRGHT © 2014, MOCCLSOLY, INC. | AL RGITS PESERVID b ]

https://www.slideshare.net/InfoQ/canonical-models-for-api-interoperability



System Control Memes

TOGAF View of realising Canonical Model

Fig.: TOGAF Architecture Development Method (ADM
Defined objective for how and
Set direction of travel, why a Canonical Model be
scope for change adopted (assuming other
principles etc already set)

Establish business direction o
Apply refinements travel so we can identify
to pilot. Depending suitable model(s), opportunities
upon scope plan for a pilot
next cycle

Hands on support
~key to identify
lessons and
approachesto
accelerate & ease

adoption Build the Tech Ref

Model & Stds
./ Information Base
i : Look at opportunities

ti tion strats
b =i for piloting canonical
needed o

https://www.slideshare.net/philwilkins56/canonical-data-model-how-to-apply-to-an-existing-environment-with-
web-services-doa-and-rest




System Control Memes

the Simple Event Model (SEM)

sem:has
SubEvent
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sem:eventType

sem:PlaceType
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http://semanticweb.cs.vu.nl/2009/11/sem/



Memes

e They're powerful

e They can evolve

e They may be beneficial for a time
e They may outlive their usefulness
e T[hey may never go away
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Long-Term Cures






Cure: 1. To heal, to make well, to restore to good health. 2. A time without
recurrence of a disease so that the risk of recurrence is small.

3. Particularly in the past, a course of treatment. For example, take a cure at a spa.

The word cure comes from the Latin cura meaning care, concern or attention.




Cycles as a guide




Cycles as a guide




Cycles as a guide

SEND REQUEST

WAIT FOR NEXT STEP
PARSE RESPO

5 B






Incremental/Validate-able

/}/ small amounts of

- code change

deployed
frequently

https://www.slideshare.net/jallspaw/ops-metametrics-the-currency-you-pay-for-change-4608108



Incremental/Validate-able

"Incremental change may just be the next
big thing this decade."

-- Sandeep Kishore, HCL Technologies

https://www.wired.com/insights/2013/11/the-power-of-incremental-innovation/



Eco-systems

Communication

By Wkinterop - Powerpoint -> PNG, CC BY-SA 3.0, https://en.wikipedia.org/w/index.php?curid=35139609



Eco-systems

"Interoperation is peer to peer. Integration is
where a system is subsumed within

another.”

-- Michael Platt, Microsoft

https://blogs.technet.microsoft.com/michael_platt/2005/08/30/integration-and-interoperability/



Harmonizing Speed and Safety at Scale
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Symptoms
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Symptoms
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Long-Term
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Scaling




Scaling




Scaling




"The best way to
predict the future
Is to invent it."”

-- Alan Kay







"The best software
architecture 'knows' what
changes often and makes that
easy."

-- Paul Clements
Carnegie-Mellon










