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Software Architecture 

as Code



“ ”
…the architecture 

diagrams don’t 
match the code
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I help software teams understand 

software architecture, 

technical leadership and 

the balance with agility



Software architecture 
needs to be more 

accessible



Free!



I code too
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The intersection between 

software 
architecture 

and 

code



The tension between 
software architecture 

and code



How do we 

communicate 
software architecture?



Abstraction 
is about reducing detail 
rather than creating a different representation



Abstractions help us 

reason about 
a big and/or complex 

software system



Software architecture deals with 
abstraction, with decomposition and 

composition, with style and esthetics. 

To describe a software 
architecture, we use a 

model composed of multiple 
views or perspectives.

Architectural Blueprints—The “4+1” View Model of Software Architecture 
by Philippe Kruchten





Do the names 
of those views make sense?

Development vs Physical
Process vs Functional
Conceptual vs Logical

Development vs Implementation
Physical vs Implementation

Physical vs Deployment



Logical and 

development 
views are often 

separated



Would we 

code 
it that way?



Did we 

code 
it that way?



As an industry, we lack a 
common vocabulary 

with which to think about, describe 
and communicate software architecture



9 out of 10 people 

don’t use UML 
(in my experience)



A common set of 
abstractions 

is more important than 
a common notation



Diagrams are maps 
that help a team navigate a complex codebase



A software system is made up of one or more containers, 

each of which contains one or more components, 

which in turn are implemented by one or more classes.

Class Class Class

Component Component Component

Container 
(e.g. web application, application server, standalone application, 

browser, database, file system, etc)

Container 
(e.g. web application

browser, database, file system, etc)

Container 
(e.g. web application

browser, database, file system, etc)

Software System



Static 
model 

(software systems, 
containers, components 

and classes)  

Runtime and 
behaviour 

(sequence and collaboration 
diagrams of elements in the 

static model)

Deployment 
(mapping of containers 

to infrastructure)

Business process 
and workflow

Infrastructure 
(physical, virtual, 

containerised hardware; 
firewalls, routers, etc)

Data 
(entity relationship 

diagrams)
etc…



C4++ 
Enterprise context 

User interface mockups and wireframes 
Domain model 

Sequence and collaboration diagrams 
Business process and workflow models 

Infrastructure model 
Deployment model 

...



Software developers are 
the most important 

stakeholders 
of software architecture



Component
diagram

(level 3)

Container 
diagram

(level 2)

Context 
diagram 

(level 1)

Class 
diagram

(level 4)
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Container 
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Component
diagram

(level 3)

Container 
diagram

(level 2)

Context 
diagram

(level 1)

Class 
diagram 

(level 4)



Where’s my component?

The 
“Tweet Component” 

doesn’t exist as a 
single thing … 

it’s a combination of 
interfaces and classes 

across a layered 
architecture 



Does your code reflect the 

abstractions 
that you think about?



“the model-code gap”



Organisation 
of code 

vs 
the architectural views



We often think 

in components 

but write classes 
(usually in layers)



Package by layer (horizontal slicing)

Presentation 
layer

Business 
layer

Data 
layer

Controller BController A

Data Access 
A

Data Access 
B

Service BService A













Package by layer (horizontal slicing)

Presentation 
layer

Business 
layer

Data 
layer

Controller BController A

Data Access 
A

Data Access 
B

Service BService A

Controller C

Service C

Data Access 
C



Hexagons 
and onions



Should layers be 

considered 
harmful?



Are layers significant 

structural 
elements 

or just an 

implementation 
detail?







Package by feature (vertical slicing)

Feature Set B Feature Set A 

Controller BController A

Data Access 
A

Data Access 
B

Service BService A



The intersection of 

software architecture 
and code



Abstractions 
on diagrams 

should reflect the 

code



“architecturally-evident 
coding style”



Architecturally-evident 
coding styles include: 

Annotations/attributes (@Component, [Component], etc)  

Naming conventions (*Service) 

Namespacing/packaging 
(com.mycompany.system.components.*) 

Maven modules, OSGi modules, Java 9 and 
Jigsaw, JavaScript module patterns, 

ECMAScript 6 modules, microservices, etc



Package by component

Component B

Feature Set BFeature Set A

Component A

Controller BController A

Data Access 
A

Data Access 
B

Service BService A



An example of an 
architecturally-evident coding style

Refactored 
to…





Component 
diagram 

(level 3)

Container 
diagram

(level 2)

Context 
diagram

(level 1)

Class 
diagram

(level 4)



Component
diagram

(level 3)

Container 
diagram

(level 2)

Context 
diagram

(level 1)

Class 
diagram 

(level 4)



Modularity 
as a principle



Why?



Tools?



Sketches get out of date, 
so why not 

auto-generate 
the diagrams?



Diagramming tools see 

packages 
and classes 

rather than components



What is a 

“component”?



Spring PetClinic 
https://github.com/spring-projects/spring-petclinic/

3-profiles-
jdbc-

default-(JPA)-
Spring-Data-JPA-

Repository 

Service @Cacheable-
@TransacGonal-

Controller 
Bean-ValidaGon-

Spring-@MVC-annotaGons-

Views 

Bootstrap-(CSS)-

JSP-with--
custom-tags- Thymeleaf-

Dandelion-webjars-

| | 

&& && + 

https://speakerdeck.com/michaelisvy/
spring-petclinic-sample-application



An auto-
generated 
UML class 
diagram



What are the 
architecturally 

significant 
elements?



A UML class diagram showing 
architecturally significant elements



A component 
diagram, 

based upon 
the code



The code is the 

embodiment 
of the architecture



Is the architecture 
in the code?



In practice, architecture is 

embodied and recoverable 
from code, and many 

languages provide architecture-
level views of the system.

A Survey of Architecture Description Languages 
by Paul C. Clements



Context

Software 
Systems 

Integration points, APIs, 
known libraries, credentials 
for inbound consumers, etc.

Containers 
IDE projects/modules, build 

output (code and 
infrastructure), etc.

People 
Security groups/roles in 
configuration files, etc.

Components 
Extractable from the code if 
an architecturally-evident 

coding style has been 
adopted.



Containers

Software 
Systems 

Integration points, APIs, 
known libraries, credentials 
for inbound consumers, etc.

Containers 
IDE projects/modules, build 

output (code and 
infrastructure), etc.

People 
Security groups/roles in 
configuration files, etc.

Components 
Extractable from the code if 
an architecturally-evident 

coding style has been 
adopted.



Components

Software 
Systems 

Integration points, APIs, 
known libraries, credentials 
for inbound consumers, etc.

Containers 
IDE projects/modules, build 

output (code and 
infrastructure), etc.

People 
Security groups/roles in 
configuration files, etc.

Components 
Extractable from the code if 
an architecturally-evident 

coding style has been 
adopted.



Extract as much of the software 

architecture from the code as possible, 

and supplement 
where necessary



Create an architecture 
description language 

using code









Structurizr 
for Java 

(open source on GitHub)





What is Structurizr?







Spring PetClinic  
- Web Application  

- Components





Does this approach scale?



A model as code provides opportunities…



…and build pipeline integration keeps 
software architecture models up-to-date



simon.brown@codingthearchitecture.com 

@simonbrown on Twitter

If the software architecture 
model is in the code, 
it can be extracted 

from the code


