C4 diagram

C4 model is a lean graphical notation technique for modelling the architecture of software
systems. The launch of an official website under a creative common license [3] and an article [4]
published in popularised the emerging technique. C4 model documents the architecture of a
software system , by showing multiple point of views [5] that explain the decomposition of a
system into containers and components , the relationship between these elements, and, where
appropriate, the relation with its users. The viewpoints are organized according to their
hierarchical level: [2] [3]. For level 1 to 3, the C4 model use 5 basic diagramming elements:
persons, software systems, containers, components and relationships. The technique is not
prescriptive for the layout, shape, colour and style of these elements. Instead, C4 model
recommends to use simple diagrams based on nested boxes in order to facilitate interactive
collaborative drawing. C4 model facilitates collaborative visual architecting and evolutionary
architecture in the context of agile teams where more formal documentation methods and
up-front architectural design are not desired. From Wikipedia, the free encyclopedia.
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PDF Printable version. The cervical spine consists of seven vertebrae and is located at the base
of the skull. Its function is to support the skull, enabling head movements back and forth, and
from side to side, as well as protecting the spinal cord. The upper section of the cervical spine
consists of the first cervical vertebrae C1 and the second cervical vertebrae C2. The lower
section consists of the t hird cervical vertebrae C3 through seventh cervical vertebrae C7.
These spinal bones attach to the thoracic spine and work together to support the head. The
fourth cervical vertebra C4 is centrally located in the cervical or neck region of the spinal
column. This is just above the thoracic vertebrae. Together, the C4 and C5 vertebrae are also
located in close proximity to the thyroid cartilage. Similar to other cervical vertebra, C4 is
uniquely shaped when compared to most other bones in the entire body. The vertebra is made
up of a body and a transverse process. The pedicle and lamina have left and right designations,
and collectively, they form the bone that surrounds the spinal cord. The left and right lamina
meet in the spinous process. The fourth cervical vertebra C4 may be damaged for a number of
reasons, but injury is most commonly caused by high-impact trauma. If it fails to protect the
spinal column, complete or total paralysis may result. Spinal damage can be common up to the
second cervical vertebra. The human backbone is a column of 33 total vertebrae, of which 24
are movable and free the remainder are fused. The movable vertebrae are dividedâ€¦. The
thoracic spinal vertebrae consist of 12 total vertebrae and are located between the cervical
vertebrae which begin at the base of the skull andâ€¦. The vertebral column, or spinal column, is
made up of a total of 33 vertebrae, which are subdivided into five regions: cervical, thoracic,
lumbarâ€¦. Its function is to support the skull, enabling head movementsâ€¦. At the base of the
spinal column, near the first lumbar vertebra, is a collection of nerves called the cauda equina.
They are called this because theyâ€¦. Combined with the cardiovascular system, the circulatory
system helps to fight off disease, helps the body maintain a normal body temperature, andâ€¦.
Humans are sexual, meaning that both a male and a female are needed to reproduce. Each is
equipped with specific organs capable of producing specificâ€¦. Read this next. L1 Medically
reviewed by the Healthline Medical Network. T11 Medically reviewed by the Healthline Medical
Network. Axis Medically reviewed by the Healthline Medical Network. C5 Medically reviewed by
the Healthline Medical Network. Cauda equina Medically reviewed by the Healthline Medical
Network. C3 Medically reviewed by the Healthline Medical Network. T9 Medically reviewed by
the Healthline Medical Network. Circulatory Medically reviewed by the Healthline Medical
Network. The genesis for this post came from a comment on the diagrams-as-code post via
LinkedIn that called out the C4 Model [1] :. A first look at the C4 Model web site piqued my
interest â€” the philosophy behind it resonated and C4 Model diagrams have a more modern
look when compared to standard UML. The modern fresh look of C4 Model diagrams. Example
diagram from C4Model. This raises the question: Do aesthetics matter in IT diagrams? I have to
admit I find UML diagrams to have a similar level of aesthetic appeal as brutalist architecture [3]
:. Sure, there is the benefit of familiarity â€” a brutalist building is unmistakably a building, just
as a UML diagram is unmistakably an IT diagram â€” but the sheer ugliness does not engender
likability, and that can be an important attribute when you want your audience to show an

interest in your diagram. To put the C4 Model to the test, we use an architectural kata [4] â€” a
training exercise â€” of a simple e-commerce site that sells horrendous hats:. Also, note the
following diagrams are generated from PlantUML code, using the extension library for C4
Model, and some of the visual appeal of C4 model diminishes because of the implementation
â€” click captions for source PlantUML code. The C4 Model is built around the simple
philosophy of separating views of the IT stack into just 4 descending hierarchical layers of
abstraction, all starting with the letter C hence the C4 name [5]. A context diagram is the highest
level view in C4 Model, where the system is abstracted to a simple rectangle in the middle of the
diagram, surrounded users and other systems. We can see how the system interacts, free from
detail of how it works. This type of diagram is a great starting point for someone unfamiliar with
the system and also works in a top-down architecture approach as a starting point for
green-field concepts. This context diagram helps us see that Horrendous Hats Company needs
two systems to be able to fulfil its promise of selling truly awful hats to the masses; an
e-commerce system that displays the wares to potential customers and allows them to order
and pay. Secondly, a fulfilment system is needed to manage stock and sends out orders. Many
things in life are hierarchical, with layers that expose ever-increasing detail, and this is where
we go after the C4 model context diagrams â€” we need to choose what to drill down into. In
this example we choose the eComm e-commerce System for a container diagram, however to
document the whole solution a context diagram should be done for the fulfilment system too.
Container Diagram for eComm System. C4 Model says that a microservice is a container
grouped with its data, however in the above diagram the data is shown separately. Perhaps the
databases should be folded into their respective containers? Component Diagram for Shopping
Application. Code diagrams drill into a particular component. A current aesthetic limitation of
PlantUML is that the people have no heads [6]. This type of diagram looks wider than the
context diagram and would be useful in a large enterprise, but less so for our hat-slinging
start-up, so not included in this blog. The dynamic diagram is based on a UML communications
diagram and shows a sequence of steps between components. It appears to assume a linear
flow with no branching. This is where we start to take a nod to the world of infrastructure. It is a
simplified version of the UML deployment diagram and starts to show the relationship of the
system with the infrastructure underpinnings. It uses nested deployment nodes to wrap around
the previously defined containers to show relationships to what the containers run in and
where. For me, the kata trying out C4 Model against a fictional situation helped to better
understand the nuances of using C4 model that I would have missed had I just read the official
web page. Things I discovered from the kata exercise:. For smaller systems it may be fine to
manually code or draw the diagrams, but for larger systems it would be advantageous to have a
tool that allowed the various elements i. C4 Model can be modelled in multiple free and paid-for
architecture packages including Structurizr, Archi and Sparx Enterprise Architect. Looks like
there are plans afoot to move to an alternative rendering engine. C4 Model is of course not
perfect what in life is? Here are some potential objections to consider:. I found C4 Model to be a
simple, aesthetically-pleasing and effective way to create diagrams in our modern time-poor
world. It is more than just an aesthetic improvement over full UML â€” I found the simple
hierarchical structure to be useful for architecting solutions, whereas the plethora of UML
diagram types would likely have been less intuitive. The simplicity would definitely help with
adoption into cross-discipline product teams. C4 Model is independent of the tool used to
model, build and display the diagrams, which is a good thing as it brings choice, but does
require investigation and decisions to be made. Perhaps it would work best if not treated as a
restrictive standard to comply with, but more as a framework that can help produce readable
diagrams with the right levels of abstraction. So, why not shake off the shackles of brutalist
UML diagrams and start creating eye-pleasing C4 Model diagrams that add value and connect
with your audience? You are commenting using your WordPress. You are commenting using
your Google account. You are commenting using your Twitter account. You are commenting
using your Facebook account. Notify me of new comments via email. Notify me of new posts via
email. Search Search for:. Share this: Twitter Facebook. Like this: Like Loading Leave a Reply
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Name Required Website. Simon is an independent consultant specializing in software
architecture, and the author of Software Architecture for Developers a developer-friendly guide
to software architecture, technical leadership and the balance with agility. You can find Simon
on Twitter at simonbrown Hi Edrisse For example, "A calls B", or "A uses B". There's nothing to
prevent you from drawing arrows the other way around though e. To answer your specific
question, sure, why not. For example, perhaps your external system is providing data to a
container e. Or maybe that external system is calling an API or sending messages, to which

your application server is subscribing. As I said, just make sure you annotate the arrow to
describe the intent. Hope that helps! E-mail addresses are not publicly displayed , so please
only leave your e-mail address if you would like to be notified when new comments are added to
this blog entry you can opt-out later. Blog Presentations Books Training. About the author.
Hello Simon, what do the arrows actually mean? Does it make sense for example, to have an
arrow coming from an external system to an application server on the containers diagram?
Hello, Which tool are you using to sketch your diagrams? You mentioned Structurizr in the past
but it is still marked as "work in progress".. Add a comment Send a TrackBack. Toggle
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combines the benefits of PlantUML and the C4 model for providing a simple way of describing
and communicate software architectures â€” especially during up-front design sessions â€”
with an intuitive language using open source and platform independent tools. Take a look at
each of the C4 Model Diagram Samples. In following sample a person uses different systems,
and group of persons which have no relations. C4-PlantUML also comes with some layout
options to make it easy and reusable to create nice and useful diagrams:. If the custom color
schema is defined via UpdateSkinparamsAndLegendEntry then the legend of existing elements
is updated too. A model can be extended with a table of properties that concrete deployments
or more detailed concepts can be documented:. Project level snippets are now supported in
VSCode 1. Just include the C4. It is possible to save them directly inside VS Code: Creating
your own snippets. The core diagram samples from c4model. Diagrams are defined using a
simple and intuitive language. Because it does not prevent you from drawing inconsistent
diagrams, it is a drawing tool and not a modeling tool. It is the most used text-based diagram
drawing tool with extensive support into wikis and forums, text editors and IDEs, use by
different programming languages and documentation generators. The C4 model for software
architecture is an "abstraction-first" approach to diagramming, based upon abstractions that
reflect how software architects and developers think about and build software. The small set of
abstractions and diagram types makes the C4 model easy to learn and use. C4 stands for
context, containers, components, and code â€” a set of hierarchical diagrams that you can use
to describe your software architecture at different zoom levels, each useful for different
audiences. The C4 model was created as a way to help software development teams describe
and communicate software architecture, both during up-front design sessions and when
retrospectively documenting an existing codebase. Skip to content. Branches Tags. Nothing to
show. Go back. Launching Xcode If nothing happens, download Xcode and try again. Latest
commit. Git stats commits. Failed to load latest commit information. Feb 7, Nov 21, Update
legend format in markdown diagrams. Feb 17, Jan 17, Feb 18, Feb 11, Initial commit. Sep 5, View
code. C4-PlantUML C4-PlantUML combines the benefits of PlantUML and the C4 model for
providing a simple way of describing and communicate software architectures â€” especially

during up-front design sessions â€” with an intuitive language using open source and platform
independent tools. NET Core 2. About C4-PlantUML combines the benefits of PlantUML and the
C4 model for providing a simple way of describing and communicate software architectures
Topics graphviz diagram architecture uml plantuml c4model. MIT License. Releases 3 Release
v2. Feb 22, Packages 0 No packages published. You signed in with another tab or window.
Reload to refresh your session. You signed out in another tab or window. In a hurry? Or watch
"Visualising software architecture with the C4 model". Ask somebody in the building industry to
visually communicate the architecture of a building and you'll be presented with site plans, floor
plans, elevation views, cross-section views and detail drawings. In contrast, ask a software
developer to communicate the software architecture of a software system using diagrams and
you'll likely get a confused mess of boxes and lines As an industry, we do have the Unified
Modeling Language UML , ArchiMate and SysML, but asking whether these provide an effective
way to communicate software architecture is often irrelevant because many teams have already
thrown them out in favour of much simpler "boxes and lines" diagrams. Abandoning these
modelling languages is one thing but, perhaps in the race for agility, many software
development teams have lost the ability to communicate visually. The C4 model was created as
a way to help software development teams describe and communicate software architecture,
both during up-front design sessions and when retrospectively documenting an existing
codebase. It's a way to create maps of your code, at various levels of detail, in the same way
you would use something like Google Maps to zoom in and out of an area you are interested in.
Like source code, Google Street View provides a very low-level and accurate view of a location.
Navigating an unfamiliar environment becomes easier if you zoom out though. Zooming out
further will provide additional context you might not have been aware of. Different levels of
zoom allow you to tell different stories to different audiences. Although primarily aimed at
software architects and developers, the C4 model provides a way for software development
teams to efficiently and effectively communicate their software architecture, at different levels
of detail, telling different stories to different types of audience, when doing up front design or
retrospectively documenting an existing codebase. Level 1: A System Context diagram provides
a starting point, showing how the software system in scope fits into the world around it. Level 2:
A Container diagram zooms into the software system in scope, showing the high-level technical
building blocks. Level 3: A Component diagram zooms into an individual container, showing the
components inside it. Level 4: A code e. UML class diagram can be used to zoom into an
individual component, showing how that component is implemented. The C4 model is an
"abstraction-first" approach to diagramming software architecture, based upon abstractions
that reflect how software architects and developers think about and build software. The small
set of abstractions and diagram types makes the C4 model easy to learn and use. Good
software architecture diagrams help to align everybody's understanding of the software being
built, helping to therefore make the team more efficient. In order to create these maps of your
code, we first need a common set of abstractions to create a ubiquitous language that we can
use to describe the static structure of a software system. The C4 model considers the static
structures of a software system in terms of containers , components and code. And people use
the software systems that we build. A software system is made up of one or more containers
web applications, mobile apps, desktop applications, databases, file systems, etc , each of
which contains one or more components , which in turn are implemented by one or more code
elements e. A visualisation of an example software architecture model, showing the hierarchical
nature of the elements that make up the static structure. A person represents one of the human
users of your software system e. A software system is the highest level of abstraction and
describes something that delivers value to its users, whether they are human or not. This
includes the software system you are modelling, and the other software systems upon which
your software system depends or vice versa. In many cases, a software system is "owned by" a
single software development team. Not Docker! In the C4 model, a container represents an
application or a data store. A container is something that needs to be running in order for the
overall software system to work. In real terms, a container is something like:. A container is
essentially a context or boundary inside which some code is executed or some data is stored.
Because of this, communication between containers typically takes the form of an inter-process
communication. The word "component" is a hugely overloaded term in the software
development industry, but in this context a component is a grouping of related functionality
encapsulated behind a well-defined interface. If you're using a language like Java or C , the
simplest way to think of a component is that it's a collection of implementation classes behind
an interface. Aspects such as how those components are packaged e. An important point to
note here is that all components inside a container typically execute in the same process space.
In the C4 model, components are not separately deployable units. Visualising this hierarchy of

abstractions is then done by creating a collection of Context , Container , Component and
optionally Code e. UML class diagrams. This is where the C4 model gets its name from. See
example diagram, key, and narrative. A System Context diagram is a good starting point for
diagramming and documenting a software system, allowing you to step back and see the big
picture. Draw a diagram showing your system as a box in the centre, surrounded by its users
and the other systems that it interacts with. Detail isn't important here as this is your zoomed
out view showing a big picture of the system landscape. The focus should be on people actors,
roles, personas, etc and software systems rather than technologies, protocols and other
low-level details. It's the sort of diagram that you could show to non-technical people. Primary
elements : The software system in scope. Supporting elements : People e. Intended audience :
Everybody, both technical and non-technical people, inside and outside of the software
development team. Once you understand how your system fits in to the overall IT environment,
a really useful next step is to zoom-in to the system boundary with a Container diagram. A
"container" is something like a server-side web application, single-page application, desktop
application, mobile app, database schema, file system, etc. The Container diagram shows the
high-level shape of the software architecture and how responsibilities are distributed across it.
It also shows the major technology choices and how the containers communicate with one
another. Primary elements : Containers within the software system in scope. Supporting
elements : People and software systems directly connected to the containers. Notes : This
diagram says nothing about deployment scenarios, clustering, replication, failover, etc. Next
you can zoom in and decompose each container further to identify the major structural building
blocks and their interactions. Primary elements : Components within the container in scope.
Supporting elements : Containers within the software system in scope plus people and software
systems directly connected to the components. Intended audience : Software architects and
developers. See example diagram and narrative. Finally, you can zoom in to each component to
show how it is implemented as code; using UML class diagrams, entity relationship diagrams or
similar. This is an optional level of detail and is often available on-demand from tooling such as
IDEs. Ideally this diagram would be automatically generated using tooling e. This level of detail
is not recommended for anything but the most important or complex components. Primary
elements : Code elements e. Once you have a good understanding of the static structure, you
can supplement the C4 diagrams to show other aspects. The C4 model provides a static view of
a single software system but, in the real-world, software systems never live in isolation. For this
reason, and particularly if you are responsible for a collection of software systems, it's often
useful to understand how all of these software systems fit together within the bounds of an
enterprise. To do this, simply add another diagram that sits "on top" of the C4 diagrams, to
show the system landscape from an IT perspective. Essentially this is a high-level map of the
software systems at the enterprise level, with a C4 drill-down for each software system of
interest. From a practical perspective, a system landscape diagram is really just a system
context diagram without a specific focus on a particular software system. Primary elements :
People and software systems related to the enterprise in scope. Intended audience : Technical
and non-technical people, inside and outside of the software development team. A dynamic
diagram can be useful when you want to show how elements in a static model collaborate at
runtime to implement a user story, use case, feature, etc. It is similar to a UML sequence
diagram although it allows a free-form arrangement of diagram elements with numbered
interactions to indicate ordering. Scope : An enterprise, software system or container. Primary
and supporting elements : Depends on the diagram scope; enterprise see System Landscape
diagram , software system see System Context or Container diagrams , container see
Component diagram. This deployment diagram is based upon a UML deployment diagram ,
although simplified slightly to show the mapping between containers and deployment nodes. A
deployment node is something like physical infrastructure e. IaaS, PaaS, a virtual machine ,
containerised infrastructure e. Deployment nodes can be nested. You may also want to include
infrastructure nodes such as DNS services, load balancers, firewalls, etc. Primary elements :
Deployment nodes, software system instances, and container instances. Supporting elements :
Infrastructure nodes used in the deployment of the software system. The C4 model doesn't
prescribe any particular notation. A simple notation that works well on whiteboards, paper,
sticky notes, index cards and a variety of diagraming tools is as follows. You can then use
colour and shapes to supplement the diagram, either to add additional information or simply to
make the diagram more aesthetically pleasing. Although the example diagrams above are
created using a "boxes and lines" notation, the core diagrams can be illustrated using UML with
the appropriate use of packages, components and stereotypes. The resulting UML diagrams do
tend to lack the same degree of descriptive text though, because adding such text isn't possible
or easy with some UML tools. Here are three examples of a System Context, Container and

Component diagram for comparison. Although the C4 model is an abstraction-first approach
and notation independent, you still need to ensure that your diagram notation makes sense, and
that the diagrams are comprehensible. A good way to think about this is to ask yourself whether
each diagram can stand alone, and be mostly understood without a narrative. You can use this
short software architecture diagram review checklist to help. Here are some collections of
example software architecture diagrams based upon the C4 model. Financial Risk System
System Context. Message bus and microservices Container and Dynamic. Part of Simon's
training course was a design exercise, where groups of people were given some requirements,
asked to do some design, and to draw some diagrams to express that design. Although this was
a design focussed exercise, the wide variety of diagrams made it evident that the visualisation
of ideas was a skill that most people sorely lacked. The C4 model is essentially a formalisation
of how Simon used to visualise software architecture, which has evolved over the years. The
roots of the C4 model, and the various diagram types within it, can be traced back to
somewhere in the region of , although the "C4" name came much later, around the end of It was
created during a time where teams, influenced by the agile movement, were less than
enthusiastic about using UML. Whether you see the C4 model as a step forwards or a step
backwards depends upon where you are. Unfortunately, UML usage seems to be in decline, and
many teams have reverted to using ad hoc boxes and lines diagrams once again. Given that
many of those teams don't want to use UML for various reasons , the C4 model helps introduce
some structure and discipline into the way software architecture is communicated. For many
teams, the C4 model is sufficient. And for others, perhaps it's a stepping stone to UML. The
honest answer is that nobody knows. Simon has personally taught the C4 model to somewhere
over 10, people in more than 30 countries; with conference talks, videos, books and articles
reaching many more than this. Other people are also teaching, speaking and writing about the
C4 model too. It's definitely being used though, in organisations ranging from startups to global
household names. Terms like "process", "application", "app", "server", "deployable unit", etc
all have associated implications, so the name "container" was chosen as a generic way to
describe something in which components live. From one perspective, it's unfortunate that
containerisation has become popular, because many software developers now associate the
term "container" with Docker. From another perspective though, there is sometimes a nice
parity between a container in the C4 model and an infrastructure e. Docker container. While
many teams successfully use the C4 model as is, feel free to change the terminology if needed.
This terminology context, containers, components and code works for many organisations and
many types of software. However, sometimes an organisation will have an existing terminology
that people are already familiar with. Or perhaps "components" and "classes" don't easily map
on to the technology being used e. Feel free to modify the terminology that you use to describe
software architecture at different levels of abstraction. Just make sure that everybody explicitly
understands it. Broadly speaking, there are two options for diagramming microservices when
using the C4 model, although it depends what you mean by "microservice". Approach 1: Each
"microservice" is owned by a separate team If your software system has a dependency upon a
number of microservices that are outside of your control e. Even with a relatively small software
system, it's tempting to try and include the entire story on a single diagram. For example, if you
have a web application, it seems logical to create a single component diagram that shows all of
the components that make up that web application. Unless your software system really is that
small, you're likely to run out of room on the diagram canvas or find it difficult to discover a
layout that isn't cluttered by a myriad of overlapping lines. Using a larger diagram canvas can
sometimes help, but large diagrams are usually hard to interpret and comprehend because the
cognitive load is too high. And if nobody understands the diagram, nobody is going to look at it.
Instead, don't be afraid to split that single complex diagram into a larger number of simpler
diagrams, each with a specific focus around a business area, functional area, functional
grouping, bounded context, use case, user interaction, feature set, etc. The key is to ensure that
each of the separate diagrams tells a different part of the same overall story, at the same level of
abstraction. See also Diagramming vs modelling for an alternative approach. Due to the
hierarchical nature of the C4 model, each diagram will change at a different rate. The focus of
the C4 model is the static structures that make up a software system, at different levels of
abstraction. Often this is because teams don't know these notations well enough, perceive them
to be too complicated, think they are not compatible with agile approaches or don't have the
required tooling. If you are already successfully using one of these notations to communicate
software architecture and it's working, stick with it. If not, try the C4 model. And don't be afraid
to supplement the C4 diagrams with UML state diagrams, timing diagrams, etc if you need to.
Yes, many teams do, and the C4 model is compatible with the arc42 documentation template as
follows. A common misconception is that a team's design process should follow the levels in

the C4 model hierarchy, perhaps with different people on the team being responsible for
different levels of diagrams. For example, a business analyst creates the system context
diagram, the architect creates the container diagram, while the developers look after the
remaining levels of detail. Although you can certainly use the C4 model in this way, this is not
the intended or recommended usage pattern. The C4 model is just a way to describe a software
system, from different levels of abstraction, and it implies nothing about the process of
delivering software. The C4 model is really designed to model a software system, at various
levels of abstraction. Alternatively, you could use the C4 model to describe a usage example of
your framework, library or SDK; perhaps using colour coding to signify which parts of the
software system are bespoke vs those provided for you. If you're building a server-side web
application e. If there's a significant quantity of JavaScript being delivered by the server-side
web application e. Here's an example. It also provides a basis for zooming in to each container
separately to show the components inside them. This is your choice. Sometimes diagrams work
better showing dependency relationships e. Whichever you choose, make sure that the
description of the line matches the direction of the arrow. It's also worth remembering that most
relationships can be expressed either way, and the more explicit you can be, the better. For
example, describing a relationship as "sends customer update events to" can be more
descriptive than simply "customer update events". Typically not. A container is a runtime
construct, like an application; whereas Java JAR files, C assemblies, DLLs, modules, etc are
used to organise the code within those applications. Perhaps but, again, typically not. The C4
model is about showing the runtime units containers and how functionality is partitioned across
them components , rather than organisational units such as Java JAR files, C assemblies, DLLs,
modules, packages, namespaces or folder structures. Of course, there may be a one-to-one
mapping between these constructs and a component; e. The first option is to show service A
sending a message to the intermediary, and the intermediary subsequently forwarding that
message to service B. While accurate, the "hub and spoke" nature of the diagram tends to
obscure the notion that there's coupling between the message producer and consumer. The
other approach is to omit the intermediary, and instead use notation e. This approach tends to
result in diagrams that tell a clearer story. Similarly with Amazon RDS, you have more or less
complete control over any database schemas that you create. For this reason, treat them as
containers because they are an integral part of your software architecture, although they are
hosted elsewhere. The C4 model was designed to help describe, document, and diagram
custom-built, bespoke software systems. From this perspective, the C4 model can be used to
describe a variety of software architectures monolithic or distributed , built in a variety of
programming languages, deployed on a variety of platforms on-premises or cloud. SAP and
Salesforce. Even with these solutions, you still may find the System Context and Container
diagrams useful. As an industry, we've tended to prefer diagramming over modelling, primarily
because the barrier to entry is relatively low, and it's seen as a much simpler task. When you're
diagramming, you're typically creating one or more separate diagrams, often with an ad hoc
notation, using tools e. Microsoft Visio or a whiteboard that don't understand anything about
the semantics of your diagrams. The domain language of diagramming tools is really just boxes
and lines, so you can't ask them questions such as "what dependencies does component X
have? Additionally, reusing diagram elements across diagrams is usually done by duplication i.
It's worth noting here that the C4 model can be used irrespective of whether you are
diagramming or modelling, but there are some interesting opportunities when you progress
from diagramming to modelling. With modelling, you're building up a non-visual model of
something e. This requires a little more rigour, but the result is a single definition of all elements
and the relationships between them. This, in turn, allows modelling tools to understand the
semantics of what you're trying to do, and provide additional intelligence on top of the model. It
also allows modelling tools to provide alternative visualisations, often automatically. One of the
frequently asked questions above is about diagramming large and complex software systems.
For example, image 1 below is a component diagram for a single container. One approach to
dealing with this is to not show all of the components on a single diagram, and instead create
multiple diagrams, one per "slice" through the container image 2, below. This approach can
certainly help, but it's worth asking whether the resulting diagrams are useful. Are you going to
use them and, if so, what are you going to use them for? Although the System Context and
Container diagrams are very useful, Component diagrams for large software systems often have
less value because they are harder to keep up to date, and you might find that very few people
look at them anyway, especially if they are not included in documentation or presentations.
Creating multiple diagrams, one per "slice", can help, although the resulting diagrams tend to
be very simple and increase the effort needed to keep them up to date. Rather than creating a
diagram, you can use alternative visualisations instead. This visualisation shows the

dependencies between components inside a container. And this alternative visualisation shows
all of the elements and relationships in the model, filtered to show a subset of the model. Often,
the diagrams themselves aren't the end-goal, with teams using the diagrams to answer other
questions that they have, such as, "what dependencies does component X have? If this is the
case, building a model will allow you to answer such questions, without the additional effort of
creating a diagram. In other words, once you have a model, you can visualise it in a number of
different ways images 3 and 4, above , helping to answer the real questions that you are seeking
to answer. Diagrams certainly are a fantastic way to communicate software architecture, but
other visualisations can sometimes help answer the real underlying questions that you might
have. If you're interested in using the C4 model or building tooling to support it, here is some
information about the basic metamodel. The following resources are recommended if you're
looking for more information about visualising software architecture and the C4 model. You can
also join the "Software architecture for developers" Slack workspace to chat with others, ask
questions, etc. It's a short guide to visualising, documenting and exploring your software
architecture. If you're considering whether the C4 model is right for your team, the best
approach is to just try it. Set aside an hour, grab a whiteboard, and draw a System Context
diagram for whatever you're working on. If you find that useful, set aside another hour to draw a
Container diagram for the same software system. For many teams, those two levels of detail are
sufficient. If you think there's value in drawing Component diagrams, then try that out too.
Component diagrams tend to be more volatile though, so you should really start to look at
automating this level of detail where possible, so that the diagrams always reflect the code. If
you have retrospectives as a part of your working practices, don't forget to discuss the
diagrams. Are they useful? Do people use them? Are they kept up to date? Could we use more
detail? Or are our diagrams too detailed, and falling out of date quickly? Is the tooling
sufficient? Does everybody have access to the diagrams when needed? In-person and online
training is available to help you introduce the C4 model, or scale C4 model knowledge, within
your organisation. For design sessions, you might find a whiteboard or flip chart paper better
for collaboration, and iterating quickly. For long-lived documentation, the following modelling
and diagramming tools can help create software architecture diagrams based upon the C4
model. Structurizr is a collection of tooling to create software architecture diagrams and
documentation based upon the C4 model. Structurizr was started in by Simon Brown creator of
the C4 model , and has grown into a community of tooling, much of which is open source.
Structurizr is unique in that it supports diagrams as code Java, Clojure,. Archi provides a way
for you to create C4 model diagrams with ArchiMate. GUI-based On-premises Free. GUI-based
On-premises Paid. MooD has support for the C4 model via a set of blueprints. Astah has
support for the C4 model via a C4 model plugin. Text-based Cloud On-premises Free. Dennis
Laumen has created a C4 model stencil for OmniGraffle , that allows you to create diagrams
using pre-built shapes. This website, example diagrams, explanatory text, and slides are
licensed under a Creative Commons Attribution 4. The C4 model and this website were created
by Simon Brown - simonbrown simonbrown. It shows the people who use it, and the other
software systems that the Internet Banking System has a relationship with. Personal Customers
of the bank use the Internet Banking System to view information about their bank accounts, and
to make payments. The Internet Banking System itself uses the bank's existing Mainframe
Banking System to do this, and uses the bank's existing E-mail System to send e-mails to
customers. A colour coding has been used to indicate which software systems exist already the
grey boxes. In this slightly modified example, the dashed line represents the boundary of the
bank, and is used to illustrate what's inside vs what's outside of the bank. This is an example
Container diagram for a fictional Internet Banking System. The Single-Page Application is an
Angular application that runs in the customer's web browser, providing all of the Internet
banking features. Alternatively, customers can use the cross-platform Xamarin Mobile App, to
access a subset of the Internet banking functionality. The dashed line represents the boundary
of the Internet Banking System, showing the containers light blue inside it. Additionally, a
cylinder shape has been used to represent the database. This is an example Component
diagram for a fictional Internet Banking System, showing some rather than all of the
components within the API Application. The dashed line represents the boundary of the API
Application, showing the components light blue inside it. This is an example and partial UML
class diagram for a fictional Internet Banking System, showing the code elements interfaces
and classes that make up the MainframeBankingSystemFacade component. It shows that the
component is made up of a number of classes, with the implementation details directly
reflecting the code. Introduction Ask somebody in the building industry to visually
communicate the architecture of a building and you'll be presented with site plans, floor plans,
elevation views, cross-section views and detail drawings. Abstractions In order to create these

maps of your code, we first need a common set of abstractions to create a ubiquitous language
that we can use to describe the static structure of a software system. Person A person
represents one of the human users of your software system e. Software System A software
system is the highest level of abstraction and describes something that delivers value to its
users, whether they are human or not. Container Not Docker! Client-side web application : A
JavaScript application running in a web browser using Angular, Backbone. JS, jQuery, etc.
Server-side console application : A standalone e. Serverless function : A single serverless
function e. Amazon Lambda, Azure Function, etc. Blob or content store : A blob store e. Akamai,
Amazon CloudFront, etc. File system : A full local file system or a portion of a larger networked
file system e. Shell script : A single shell script written in Bash, etc. Component The word
"component" is a hugely overloaded term in the software development industry, but in this
context a component is a grouping of related functionality encapsulated behind a well-defined
interface. Core diagrams Visualising this hierarchy of abstractions is then done by creating a
collection of Context , Container , Component and optionally Code e. Level 1: System Context
diagram A System Context diagram is a good starting point for diagramming and documenting
a software system, allowing you to step back and see the big picture. Scope : A single software
system. Level 2: Container diagram Once you understand how your system fits in to the overall
IT environment, a really useful next step is to zoom-in to the system boundary with a Container
diagram. Level 3: Component diagram Next you can zoom in and decompose each container
further to identify the major structural building blocks and their interactions. Scope : A single
container. Level 4: Code Finally, you can zoom in to each component to show how it is
implemented as code; using UML class diagrams, entity relationship diagrams or similar. Scope
: A single component. Supplementary diagrams Once you have a good understanding of the
static structure, you can supplement the C4 diagrams to show other aspects. System
Landscape diagram The C4 model provides a static view of a single software system but, in the
real-world, software systems never live in isolation. Scope : An enterprise. Dynamic diagram A
dynamic diagram can be useful when you want to show how elements in a static model
collaborate at runtime to implement a user story, use case, feature, etc. Scope : One or more
software systems. Notation The C4 model doesn't prescribe any particular notation. Software
System. System Context diagram. Diagrams Every diagram should have a title describing the
diagram type and scope e. Elements The type of every element should be explicitly specified e.
Person, Software System, Container or Component. Every element should have a short
description, to provide an "at a glance" view of key responsibilities. Every container and
component should have a technology explicitly specified. Relationships Every line should
represent a unidirectional relationship. Every line should be labelled, the label being consistent
with the direction and intent of the relationship e. Try to be as specific as possible with the
label, ideally avoiding single words like, "Uses". Examples Here are some collections of
example software architecture diagrams based upon the C4 model. Frequently asked questions
What's the background behind the C4 model? What's the inspiration behind the C4 model? Isn't
the C4 model a step backwards? Why are you reinventing UML? Why not just use UML? How
many people use the C4 model? Why "container"? Can we change the terminology? How do
you model microservices and serverless? Spring Boot, ASP. Regardless of whether you
consider the term "microservice" to refer to just the API app, or the combination of the API app
and database schema In other words, you'd show two containers: the API app, and the database
schema. How do you diagram large and complex software systems? Will the diagrams become
outdated quickly? System Context diagram : In most cases, the system context diagram will
change very slowly, as this describes the landscape that the software system is operating
within. Component diagram : For any software system under active development, the
component diagrams may change frequently as the team adds, removes or restructures the
code into cohesive components. Automating the generation of this level of detail with tooling
can help. Code diagram : The level 4 code e. For this reason, the recommendation is to 1 not
create them at all or 2 generate them on-demand using tooling such as your IDE. Why doesn't
the C4 model cover business processes, workflows, state machines, domain models, data
models, etc? Can we combine C4 and arc42? Does the C4 model imply a design process or
team structure? Using C4 to describe libraries, frameworks and SDKs? Web applications; one
container or two? Should the lines represent dependencies or data flow? Should you include
message buses, API gateways, service meshes, etc? Should data storage services be shown as
software systems or containers? Is the C4 model universally applicable? Diagramming vs
modelling As an industry, we've tended to prefer diagramming over modelling, primarily
because the barrier to entry is relatively low, and it's seen as a much simpler task. Metamodel If
you're interested in using the C4 model or building tooling to support it, here is some
information about the basic metamodel. Views View type Scope Permitted elements 1. System

Context A software system. Software systems People 2. Container A software system Software
systems People Containers within the software system in scope 3. Component A container
Software systems People Other containers within the parent software system of the container in
scope Components within the container in scope 4. Code A component Code elements e. More
information The following resources are recommended if you're looking for more information
about visualising software architecture and the C4 model. Adopting the C4 model If you're
considering whether the C4 model is right for your team, the best approach is to just try it.
Tooling For design sessions, you might find a whiteboard or flip chart paper better for
collaboration, and iterating quickly. Modelling tools recommended - why? Structurizr Structurizr
is a collection of tooling to create software architecture diagrams and documentation based
upon the C4 model. Archi Archi provides a way for you to create C4 model diagrams with
ArchiMate. MooD MooD has support for the C4 model via a set of blueprints. OmniGraffle
Dennis Laumen has created a C4 model stencil for OmniGraffle , that allows you to create
diagrams using pre-built shapes. Microsoft Visio "pihalve" has created a C4 model template for
Microsoft Visio , that allows you to create diagrams using pre-built shapes. References The C4
model has been referenced in the following places. Showing the enterprise boundary In this
slightly modified example, the dashed line represents the boundary of the bank, and is used to
illustrate what's inside vs what's outside of the bank. Description Technology. Software
systems People. Software systems People Containers within the software system in scope.
Software systems People Other containers within the parent software system of the container in
scope Components within the container in scope. Code elements e. Your software architecture
documentation hub; and software architecture diagrams as code. Create software architecture
diagrams based upon the C4 model. Diagrams are interactive , animatable , and embeddable.
Publish supplementary documentation using Markdown or AsciiDoc, all navigable and full-text
searchable. Publish architecture decision records ADRs to capture your significant design
decisions, all full-text searchable. Designed for the C4 model. Structurizr is specifically
designed to support the C4 model for visualising software architecture. Authoring options.
Structurizr uses the concept of a "workspace" to group related diagrams and documentation.
Workspaces can be created using a number of tools. This is the recommended authoring option
for most teams. This authoring option is recommended for teams who want to use code to help
build their software architecture model e. Document your cloud architecture. See Help - Themes
for more details. Review your diagrams. Structurizr's diagram review feature is designed to offer
a quick and lightweight imm
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utable review process for your diagrams. See a demo review. Structurizr Your software
architecture documentation hub; and software architecture diagrams as code. Visualise Create
software architecture diagrams based upon the C4 model. Document Publish supplementary
documentation using Markdown or AsciiDoc, all navigable and full-text searchable. Record
Publish architecture decision records ADRs to capture your significant design decisions, all
full-text searchable. Designed for the C4 model Structurizr is specifically designed to support
the C4 model for visualising software architecture. System Landscape diagram. System Context
diagram. Container diagram. Component diagram. Dynamic diagram. Deployment diagram.
Authoring options Structurizr uses the concept of a "workspace" to group related diagrams and
documentation. Diagrams as code Java,. Review your diagrams Structurizr's diagram review
feature is designed to offer a quick and lightweight immutable review process for your
diagrams.

