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DEFINITION
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An evolutionary architecture supports 
incremental, guided change  
as a first principle along 
multiple dimensionsmultiple dimensions

incremental guided



Software is like a garden



We can plan, but cannot control



What sort of garden do you want?



What sort of garden do you want?What sort of garden do you want?

Architects = Software Gardeners



How do many software 
architects “garden”?
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What is governance?
“The way that organisations are 

managed at the highest level and the 
systems for doing this”

Source: https://dictionary.cambridge.org/dictionary/english/governance 
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What does
mean to you?

governance



“Wrong”“You can’t do that”

“You must do that”



“Wrong”“You can’t do that”

“You must do that”

Nobody likes being judged
It’s also impossible to judge everything



What’s missing?

Autonomy Context



Example

4 independent teams, each building microservices, 
empowered to make any technical choices. 


Without any governance,  
what might we imagine after 2 years time?



Example

React Vue Next.js React

Ruby on Rails Spring Micronaut Ktor

Selenium JUnit
Rspec

JBehave Spek

Note: The differences are not necessarily bad, but may be undesirable 



Example

React Vue Next.js React

Ruby on Rails Spring Micronaut Ktor

Selenium JUnit
Rspec

JBehave Spek

Note: The differences are not necessarily bad, but may be undesirable 

Autonomy
Alignment



Rules and constraints  
are important



Rules and constraints  
are important

But implementation matters



What does nature do?



“Fit for the environment”



FITNESS FUNCTIONS
guided

Evolutionary architectures 
withare

@patkua
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What is a fitness function?
“An objective function that measures 

how close a given solution fits to a 
particular goal”
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Steps

1

Identify what you  
care about
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IMPORTANT UNIMPORTANT

Low response time
Large # of users

Strong audit trail

Availability
Heavy legal compliance

Internationalisation & Localisation Monitoring

Mobile responsive

Fitness Functions
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IMPORTANT UNIMPORTANT

Fitness Functions

System Quality Attributes

Cross Functional Requirements

Non Functional Requirements
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IMPORTANT UNIMPORTANT

Fitness Functions

Low response time
Large # of users

Strong audit trail

Availability
Heavy legal compliance

Internationalisation & Localisation Monitoring

Mobile responsive
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IMPORTANT UNIMPORTANT

Fitness Functions
Low response time

Large # of users

Strong audit trail

Availability Heavy legal compliance

Internationalisation & Localisation

Monitoring

Mobile responsive
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What is important?

Resiliency
Speed

Fail Fast
Strong consistency
Scale immediately
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Tradeoffs

Simplicity
Significant duplication

Inconsistency
High coordination costs
“Google” only tooling
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Fitness Changes Over Time
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Fitness Changes Over Time

“Move fast and  
break things”
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Fitness Changes Over Time

“Move fast with  
stable infrastructure”
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Steps

1 2

Identify what you  
care about

Define what “good”  
looks like
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Example

Internationalisation  
& Localisation

Non-latin languages

> English 
Latin-based languagesOptimise for

Don’t optimise for

Why? Target audience is mostly 
Western Europe

Tradeoff Longer content cycles
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Example

Deployment Speed

From monthly releases to 
5+ per dayOptimise for

Why? Quicker turn around in 
case of bug fixes, etc

Tradeoff Investment in automation 
Rearchitect parts
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Good product management
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Good product management

Good technical leadership 
(i.e. governance)
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Fitness functions help us define a 

“good outcome”  
without specifying the implementation 
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Steps

1 2 3

Identify what you  
care about

Define what “good”  
looks like

Define fitness  
function(s)
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Fitness functions  
provide guardrails
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over
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over

(Not always possible)



EXAMPLES
@patkua



How do you get teams to build 
resilient services?

Challenge
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Problem

We are building a streaming service that is 
used worldwide. We can’t afford major 

downtime, therefore we want to make sure 
our systems are as resilient as possible
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“Naive” Solution

Let’s add a testing team who will focus on 
running resiliency tests
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“Naive” Solution

Product  
Team

Product  
Team

Product  
Team

Product  
Team

Product  
Team

Product  
Team

Testing  
Team
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“Naive” Solution

Product  
Team

Product  
Team

Product  
Team

Product  
Team

Product  
Team

Product  
Team

Testing  
Team

What happens if we add 
more product teams?
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“Naive” Solution

Product  
Team

Product  
Team

Product  
Team

Product  
Team

Product  
Team

Product  
Team

Testing  
Team

Default reaction: Add 
more people 
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Can we scale this somehow?



@patkua

Can we scale this somehow?

Yes. Through automation
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Birth of the Simian Army
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Product  
Team A
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Product  
Team A

Product  
Team B
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Birth of the Simian Army
Automated

Continuous

Holistic 
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PS Simian Army also evolved
https://github.com/netflix/chaosmonkey

https://github.com/spinnaker/swabbie
Spinnaker’s Swabbie

Chaos Monkey

Spinnaker

Future of Conformity Monkey
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Tradeoffs
Initial investment

Slower to innovate



How can you make sure teams are 
following a layered architecture?

Challenge
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Layered Architecture
User Interface

Service Layer

Persistance Layer

Utilities

depends on

depends on

depends on
Best practice: U

nidirec
tional
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Layered Architecture
User Interface

Service Layer

Persistance Layer

Utilities

depends on

depends on

depends on

Bad practice: Cyclic

depends on
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“Naive” Solution
Code review

Design review

Architecture review
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@Test public void ensureNoCyclicDependenciesExist() {
    Collection packages = jDepend.analyze();
    assertFalse(“Cycles exist”, jDepend.containsCycles());
}

Fitness Function for Layering

Source: https://github.com/clarkware/jdepend
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@Test public void ensureCorrectLayering() throws Exception {
    JDepend jDepend = buildNewJDepend();
    DependencyConstraint constraint = new DependencyConstraint();
    JavaPackage util = constraint.addPackage(“com.thekua.util”);
    JavaPackage repository = constraint.addPackage(“com.thekua.dao”);
    JavaPackage web = constraint.addPackage(“com.thekua.web”);
 
    web.dependsOn(util);
    repository.dependsOn(util);
    web.dependsOn(repository);
 
    jDepend.analyze();

    assertTrue(“Dependency layers violated”,  
        jDepend.dependencyMatch(constraint)); 
}

Fitness Function for Layering

Source: https://github.com/clarkware/jdepend
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Multiple Implementations
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Fitness Function for Layering
module com.thekua.web {
    requires com.thekua.util
    requires com.thekua.dao
    ...
}
module com.thekua.dao {
    requires com.thekua.util
    ...
}
module com.thekua.util {
    ...
}

Since Java 9
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Fitness Function for Layering

https://www.archunit.org 

https://www.archunit.org
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Fitness Function for Layering
...
@ArchTest
static final ArchRule services_should_not_access_controllers =
  noClasses().that().resideInAPackage("..repository..")
    .should().accessClassesThat().resideInAPackage("..web..");

@ArchTest
static final ArchRule persistence_should_not_access_services =
  noClasses().that().resideInAPackage("..util..")
    .should().accessClassesThat().resideInAPackage("..repository..");

…
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Automated

Triggered

Atomic 

Fitness Function for Layering



In a microservices environment, with lots 
of teams, how do you make sure each 

service is easily monitorable

Challenge
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“Naive” Solution

Operations  
requirement Inspection Right or wrong



Remember this?
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CD automation
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Compile Tests Test Deploy Deployment 
Tests Release

CD automation
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Compile Tests Test Deploy Deployment 
Tests Release

Automated fitness functions

CD automation
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Service is monitorable
@Test public void eachServiceHasAStatusPage() throws Exception {
    ...
    WebDriver webDriver = new ChromeDriver();  
    String STATUS_PAGE_LOCATION = “/location”
    driver.get(“https://service.host” + STATUS_PAGE_LOCATION);
    ...
  
}

Test code
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Service is monitorable
@Test public void eachServiceHasAStatusPage() throws Exception {
    ...
    WebDriver webDriver = new ChromeDriver();  
    String STATUS_PAGE_LOCATION = “/location”
    driver.get(“https://service.host” + STATUS_PAGE_LOCATION);
    ...
    // assert status page contents here
}

Test code
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Automated

Triggered

Atomic

Service is monitorable



How do you make sure content is 
understandable?

Challenge
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Think about a government website...
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Think about a government website...

What comes to mind?
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gov.uk

Source: https://www.gov.uk/guidance/content-design/writing-for-gov-uk 

“This is why we tell 
people to write on 

GOV.UK for a 9 year 
old reading age.”

http://gov.uk
https://www.gov.uk/guidance/content-design/writing-for-gov-uk
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gov.uk

http://gov.uk
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gov.uk
Manual

Periodic

Atomic

http://gov.uk
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Potential Next Step?
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Improved Tooling 



How do you make sure all  
dependencies are secure?

Challenge
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https://en.wikipedia.org/wiki/Log4Shell 

(Nov 2021)

https://en.wikipedia.org/wiki/Log4Shell
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“Naive” Solution

“Security review” “Only approved libraries”
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Imagine the eye rolling
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GitHub

GitHub CVE 
scanning
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GitHub Security Alerts

GitHub CVE 
scanning
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GitHub Security Alerts

GitHub CVE 
scanning

Low-effort 

Decide what to do 

Scales better than humans
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GitHub
Automated

Continuous

Atomic



How do you make sure prod 
servers are locked down?

Challenge
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Imagine this scenario

“Web servers should only have 
secure HTTPS (443) port open”
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Imagine this scenario

How do you prove this is 
the case in production? 

Production  
Support

On Call

SSH access
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“Naive” Solution

Log on, once a week and review open ports
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Improved Solution
Log on, once a week and review open ports

Automated script to report on ports of all machines 
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Improved Fitness Function
Log on, once a week and review open ports

Automated script to report on ports of all machines 

Use DevSecOps tooling
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https://community.chef.io/tools/chef-inspec

describe port(80) do
  it { should_not be_listening }
end

describe port(443) do
  it { should be_listening }
  its('protocols') {should include 'https'}
end

Example with
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https://community.chef.io/tools/chef-inspec

# Disallow insecure protocols by testing

describe package('telnetd') do
  it { should_not be_installed }
end

describe inetd_conf do
  its("telnet") { should eq nil }
end

Other cool stuff



What sort of garden do you want?
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Steps

1 2 3

Identify what you  
care about

Define what “good”  
looks like

Define fitness  
function(s)



DEFINITION
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An evolutionary architecture supports 
incremental, guided change as a first 
principle along 
multiple dimensionsmultiple dimensions

incremental guided



FITNESS FUNCTIONS
guided

Evolutionary architectures 
withare

@patkua
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Questions?


