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The C4 model?





C4 is a way to introduce structure 
to “boxes & arrows” diagrams



A software system is made up of one or more containers (applications and data 
stores), each of which contains one or more components, which in turn are 

implemented by one or more code elements (classes, interfaces, objects, functions, etc).
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Diagrams are maps 
that help software developers navigate a large and/or complex codebase



The C4 model is 
notation independent





Container diagramSystem context diagram

Zoom in to a software system





Component diagramContainer diagram

Zoom in to a container





Code diagramComponent diagram

Zoom in to a component





4. Code (e.g. classes) 
Component implementation details.

1. System Context 
The system plus users and system dependencies.

2. Containers 
The overall shape of the architecture and technology choices.

3. Components 
Logical components and their interactions within a container.

Recommended for all 
engineering teams

Optional

Not recommended



Dynamic Deployment System Landscape

Supporting diagrams











1. Containers





C4 containers are 
applications or data stores





Technology choices 
are important









Struggling with the container concept? 

Think of it as an operating system 
process boundary



Container to container interactions 
are typically out-of-process 

(e.g. JSON/HTTPS, gRPC)



Component to component 
interactions within the same 

container are typically in-process 
(e.g. method/function calls)



Java Virtual Machine

Application 1 
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Java Virtual Machine

Apache Tomcat
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Struggling with the container concept? 

Think of it as an operating system 
process boundary

isolation boundary



Is this correct?

Service A 
[Container: Java and MySQL]



Is this correct?

Service A 
[Container: Java and H2 Database]



C4 containers are separately 
deployable things, but the 

C4 container diagram should not 
show deployment concepts



Is this correct?

Service A 
[Container: Docker]



Is this correct?

Service A 
[Container: Amazon Web Services EC2]



Is this correct?

Service A 
[Container: Amazon Web Services Fargate]







Is this correct?

UI 
[Container: Javascript]

Backend 
[Container: Java]

API Gateway 
[Container: …]



Think of the container diagram 
as showing the subset of elements 

that will run across 
all deployment environments



Why is AWS SES a software system, 
whereas the S3 bucket is a container?





“          ”You use a library, 
a framework uses you



What is the type and strength 
of the dependency?



SES is a service that the 
Internet Banking System uses



The S3 bucket is an integral part 
of the Internet Banking System



2. Perspectives



What about ownership, security, 
technical debt, etc?



Perspectives 
Rather than defining another viewpoint and 
creating another view, we need some way 

to modify and enhance our existing views to 
ensure that our architecture exhibits the desired 
quality properties. We therefore need something 
in our conceptual model that can be considered 
“orthogonal” to viewpoints, and we have coined 

the term architectural perspective (which we 
shorten to perspective) to refer to it.

https://www.viewpoints-and-perspectives.info/home/perspectives/













3. Message-driven 
architectures











4. Abstraction 
vs organisation



“          ”What are your thoughts on modelling 
additional abstractions? 



Some of these concepts 
might be better thought of as 
organisational constructs 

rather than abstractions



Organisations, groups, 
departments, etc







Architectural layers





Controller Layer

Service Layer

Repository Layer







Bounded contexts





5. Microservices



A microservice should be modelled 
as a software system 

or a group of containers



Stage 1: 💵 
(monolithic architecture)







Stage 2: 💵 💵 
(microservices)





software system











Stage 3: 💵 💵 💵 
(Conway’s Law)













Showing “external” containers implies 
some understanding of 

implementation details, which makes 
the diagrams more volatile to change



6. The C4 model 
at scale





In this example, 
a microservice is 
a combination of 

an API and 
a database schema



container softwareSystem { 
    include user 
    include ->service1-> 
}



container softwareSystem { 
    include ->service2-> 
}



container softwareSystem { 
    include ->service3-> 
}

















7. The C4 model 
in the enterprise



Team A

Team B

Team C

model { 
  a = softwareSystem "A" { 
    app = container "App" 
  } 
  b = softwareSystem "B" 
  c = softwareSystem "C" 
  a.app -> b 
  a.app -> c 
}

model { 
  a = softwareSystem "A" 
  b = softwareSystem "B" { 
    api = container "API" 
  } 
  c = softwareSystem "C" 
  a -> b.api 
b.api -> c 

}

model { 
  a = softwareSystem "A" 
  b = softwareSystem "B" 
  c = softwareSystem "C" { 
    api = container "API" 
  } 
  a -> c.api 
  b -> c.api 
}
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Enterprise architecture team

How can we generate a diagram showing all 
software systems in our landscape/portfolio 

and the relationships between them?
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system catalog

model { 
  a = softwareSystem "A" 
  b = softwareSystem "B" 
  c = softwareSystem "C" 
}

...



Model 1 
Software System A

Model 2 
Software System B

Team A

Team B

Team C

Model 3 
Software System C

push

model extends “system catalog” { 
  a { 
    app = container "App" 
  } 
  a.app -> b 
  a.app -> c 
}

model extends “system catalog”{ 
  b { 
    api = container "API" 
  } 
  a -> b.api 
  b.api -> c 
}

model extends “system catalog”{ 
  c { 
    api = container "API" 
  } 
  a -> c.api 
  b -> c.api 
}

push

push

Architecture 
repository



1. Start with the system catalog

2. Clone relationships from the team-based models

B

C

A

B

C

A+ + =

model { 
  a = softwareSystem "A" 
  b = softwareSystem "B" 
  c = softwareSystem "C" 
}

B

C

A

B

C

A

B

C

A



A final note...



Initial 
No software architecture 

diagrams.

Ad hoc 
Software architecture 
diagrams with ad hoc 

abstractions and notation, 
in a general purpose 

diagramming tool.

Defi
Software architecture 
diagrams with defi





Level 4 Level 5Level 3Level 2Level 1

Modelled 
Software architecture 
diagrams with defi






Optimising 
- Model elements are shared 

between teams. 
- Centralised system 
landscape views are 

generated by aggregating 
decentralised team-based 

models. 
- Model elements are 

reverse-engineered from 
source code, deployment 

environment, logs, etc. 
- Alternative visualisations 
are used for diff



- Models are used as 
queryable datasets. 

…

Software architecture diagramming maturity model
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No software architecture 

diagrams.

Ad hoc 
Software architecture 
diagrams with ad hoc 

abstractions and notation, 
in a general purpose 

diagramming tool.

Defined 
Software architecture 
diagrams with defined 

abstractions and notation, in 
a general purpose 
diagramming tool.
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Software architecture 
diagrams with defi
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Initial 
No software architecture 

diagrams.

Ad hoc 
Software architecture 
diagrams with ad hoc 

abstractions and notation, 
in a general purpose 

diagramming tool.

Defi
Software architecture 
diagrams with defi





Level 4 Level 5Level 3Level 2Level 1

Modelled 
Software architecture 
diagrams with defined 

abstractions and notation, in 
a modelling tool, authored 

manually.

Optimising 
- Model elements are shared 

between teams. 
- Centralised system 
landscape views are 

generated by aggregating 
decentralised team-based 

models. 
- Model elements are 

reverse-engineered from 
source code, deployment 

environment, logs, etc. 
- Alternative visualisations 
are used for diff



- Models are used as 
queryable datasets. 
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Initial 
No software architecture 

diagrams.

Ad hoc 
Software architecture 
diagrams with ad hoc 

abstractions and notation, 
in a general purpose 

diagramming tool.

Defi
Software architecture 
diagrams with defi





Level 4 Level 5Level 3Level 2Level 1

Modelled 
Software architecture 
diagrams with defi






Optimising 
- Model elements are shared 

between teams. 
- Centralised system 
landscape views are 

generated by aggregating 
decentralised team-based 

models. 
- Model elements are 

reverse-engineered from 
source code, deployment 

environment, logs, etc. 
- Alternative visualisations 
are used for different use 
cases (e.g. communication 

vs exploration). 
- Models are used as 
queryable datasets. 

…

Software architecture diagramming maturity model



Thank you!
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