The C4 model

Misconceptions, misuses, and mistakes

Simon Brown



What is the C4 model?
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#2 "Not everybody else on the team knows it.”
#3“I'm the only person on the team who knows it.”
#36 “YoU'll be seen as old.”

#37 “YoU'll be seen as old-fashioned.”

#66 "The tooling sucks.”

#30 “It's too detailed.”

97 Ways t() #31 “It's a very elaborate waste of time.”
' “It's not expected in agile.”
Sidestep UML

#97 “The value is in the conversation.”

Knowfa Malliry




cAdmodel.com



A way to introduce some structure
to “boxes & lines” diagrames,
using a self-describing notation



Software System

Container

(e.g. client-side web app, server-side web app, console application,
mobile app, database schema, file system, object store, etc)

Component

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).



Personal Banking

Acustomer of the bank, with
personal bank accounts.

Views account ~
balances, and
makes payments

| ~

Internet Banking System

[Software System]

E-mail System
__ Sends e-mail _ [Bothyars Systel
Allows customers to view using
information about their bank

accounts, and make payments.

The internal Microsoft Exchange
e-mail system.

Gets account
information from,
and makes
payments using

Mainframe Banking

System
(Software System]

Stores all of the core banking
information about customers,
accounts, transactions, etc.

System Context diagram for Internet Banking System
The system context diagram for the Internet Banking System.
Workspace last modified: Thu Apr 04 2019 13:09:10 GMT+0100 (British Summer Time)

Level 1
Context

Personal Banking
Customer
{person)

A customer of the bank, with
personal bank accounts.

Views account -~
balances, and Sends e-mails to
~

Views account

Visits
bigbank.com/ib balances, and

e makes payments  makes payments
_ using i ~
~
~
Web Application q Mobile App
Containerjava nd Spring MVC] : Single-Page A| Container:Xamari) E-mail System
Delivers to the [Container: Javascript and Angular] [software System]
Delivers the static content and the customer’s web —4 Provides a limited subset of the
Internet banking single page browser Provides all of the Internet banking, Internet banking functionality to A e
application. functionality e‘g ;::‘Zf;\ffs via their customers via their mobile device. ystem.
‘web browser.
~
-~
\ / -

Makes APl callsto  Makes API calls to
USON/HTTPS] USON/HTTPS]
/

R} ¥

Mainframe Banking
Database API Application System
[T ——— [Container:Java and Spring MVC] (Sofware System]

_ Readsfromand __
Stores user registration information,
hashed authentication credentials,

access logs, etc.

Provides Internet banking
functionality via a JSON/HTTPS API.

Stores all of the core banking
information about customers,
accounts, transactions, etc.

5]

Internet Banking System
(Software System)

The container diagram for the Internet Banking System.
Workspace last modified: Thu Apr 04 2019 13:09:10 GMT+0100 (British Summer Time)

Level 2
Containers

The C4 model for visualising

software architecture

Mobile App

[Container: Xamarin]

Single-Page Application

[Container: Javascript and Angular]

Provides a limited subset of the
Internet banking functionality to
customers via their mobile device.

Provides all of the Internet banking
functionality to customers via their
web browser.

Makes API calls to
[ISON/HTTPS).

Makes API calls to
—— USONMTTPS]

Makes API calls to
USONMHTTPS]

gn
use in to the

]
]
]
]
]
]
]
| -
l Uses Uses. Uses
] —~

]

]

]

]

]

]

]

]

| AP! Application
e poads from and

wsq) |

Database

[Container; Relational Database Schema]

E-mail System
Software Systern]

Stores user registration information,
hashed authentication credentials,
access logs, etc.

The internal Microsoft Exchange
e-mail system.

Component diagram for Internet Banking System - API Application
The component diagram for the API Application.
Workspace last modified: Thu Apr 04 2019 13:09:10 GMT+0100 (British Summer Time)

Level 3
Components

Mainframe Banking

cdmodel.com

Uses.

InternetBankingSystemException
——— /1

System  ————
[Software System]

Stores all of the core banking
information about customers,
accounts, transactions, etc.

MainframeBankirigSystemFacade

GetBalanceResponse

GetBalanceRequest
I

AbstractResponse
—
——

Level 4

Code



Personal Banking
Customer
Person

Acustomer of the bank, with
personal bank accounts.

Views account
balances, and Sends e-mails to
makes payments

Internet Banking System
Software System

__ sends e-mail _
Allows customers to view using
information about their bank
accounts, and make payments.

Gets account
information from,
and makes
payments using

|
v

—»

Web Application
[Container: Java and Spring MVC]
Delivers the static content and the
Internet banking single page

Database

[Container: Relational Database Schemal

Stores user registration information,
hashed authentication credentials,
access logs, etc.

Guernsey

Personal Banking
Customer

person)

A customer of the bank, with
personal bank accounts.

Views account
balances, and

bighank.com/ib
£ makes payments

Single-Page

ws account
balances, and Sends e-mails to
makes payments

Mobile App

Delivers to the [Container: Javascript and Angular]
customer's web —|
browser Provides all of the Internet banking.
functionality to customers via their
web browser.

Makes API calls to
’

ONIHTT

Provides a limited subset of the
Internet banking functionality to

|
|
1
|
|
customers via their mobile device. (il
|
|
|
|

Makes API calls to Sends e-mail
USONH

API Application

_ Readsfromand __

1D5C)

[Container: fava and Spring MVC]

—  — Makes API calls to —

Provides Internet banking DXMLIHTTPS
functionality via a SO

N/HTTPS API.

Sign In Controller
(Component:Spring MYC RestControler

Banking System.
Uses

Security Component
[Companent:Spring Bean]

Provides functionality related to
signing in, changing passwords, etc.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I«

API Application
0 _ Reads from and
writes to
J06C

Database

[Container: Relational Database Schema]

Stores user registration information,
hashed authentication credentials,
access logs, efc.

Allows users to sign in to the Internet

Single-Page Application
(Container: avaseript and Angular]

Provides all of the Internet banking
functionality to customers via their

Makes APl calls to

Makes API calls to
USONHTTP:

Reset Password Controller

[Component: Spring MVC Rest Controller]

Allows users to reset their passwords
with a single use URL.

E-mail Component

[Component: Spring Bean]

Sends e-mails to users.

I

Sends e-mail
using

Component diagram for Internet Banking System - APl Application

nt

am for th
last modified: Thu

Makes API calls to

Mobile App

[Container: Xamarin]
Provides a limited subset of the

Internet banking functionality to
customers via their mobile device.

Makes API calls to

~ A

Makes API calls to

Accounts Summary
Controller

[Component:Spring MVC Rest Controller]

Provides customers with a summary
of their bank accounts.

A4

Mainframe Banking
System Facade
(Component: Spring Bean]

Afacade onto the mainframe
banking system.

u;
DMUHTTPS]
|

AbstractRequest

jagrams are maps

that help software developers navigate a large and/or complex codebase

InternetBankingSystemException
——

com.bigbankplc.internetbanking.component.mainframe

O
MainlrameBankTSystemFacade

MainframeBankingSystemFacadelmpl

Hhrows MainframeBankingSystemException

GetBalanceResponse
—
—

AbstractResponse
 ——




System Context diagram

What is the scope of the software system we're building?
Who is using it? What are they doing?
What system integrations does it need to support?
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Container diagram

What are the major technology building blocks?
What are their responsibilities?
How do they communicate?
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've only just heard of the
C4 model - | guess it's new?



“Software architecture for developers”
QCon London 2010



Start with the

blg picture

"“Where do you start?”
JASA London, March 2010



Summarise the software
with a collection of diagrams

“Software architecture for developers”
QCon London 2011



Diagrams are maps

that help a team navigate a complex codebase

“Software architecture as code”
Devoxx UK 2015



1. System Context

The system plus users and system dependencies.

Overview first

2. Containers

The overall shape of the architecture and technology choices.

Details on demand

“Visualise, document, and explore your software architecture”
Build Stuff Spain 2018



Why did you reinvent UML?

HOW STANDARDS PROUFERATE:
(65 A/C CHARGERS, CHARACTER ENCOOINGS, INSTANT MESSAGING, E£TC)

M?! RiDICULOLS!
WE NEED To DEVELOP

ONE UNINERSAL STANDARD |
THAT COVERS EVERYONES | | OTUATION:

THERE ARE




C4 wasn't designed
to replace UML
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4 was designed to bring structure to
the typical ad hoc "boxes and arrows"
diagrams teams typically create
pecause they are no longer using UML



The C4 model is...

A set of hierarchical
abstractions

(software systems, containers,
components, and code)

Notation independent

A set of hierarchical
diagrams

(system context, containers, components,
and code)

Tooling independent



UML + C4 model abstractions
andad diagram types

«Software System»
Spring PetClinic Spring PetClinic - Containers
«Person»

«Container» /
Web Application
(from Spring PetClinic)
Allows employees to Clinic Employee
view and manage ,

Clinic Employee information regarding |
the veterinarians, the Uses «HTTPS»

clients, and their pets.
SpringPetClinic

' «JDBC» «Container»
+Reads frotn and writes to 1 Web Application
I

I,IReads from and writes to «|DBCp

«Container»
Database

|
(from Spring PetClinic) '
. . Database
Stores information =
regarding the
veterinarians, the

clients, and their pets.
The Container diagram for the Spring PetClinic system.




Few people use level 4.
Why not just call it C3?



Software System

Container

(e.g. client-side web app, server-side web app, console application,
mobile app, database schema, file system, object store, etc)

Component

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).



Notation



The blue and grey
notation is boring



The C4 model is...

Notation independent



C4 model

Home
Introduction
Abstractions
Diagrams
Tooling

FAQ

More information
License

Training/workshops [

Maps of your code

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.

nnnnnn

~~~~~

Level 1: A system
context diagram
provides a starting
point, showing how the
software system in
scope fits into the world
around it.

o St

Level 2: A container
diagram zooms into the
software system in
scope, showing the
applications and data
stores inside it.

Level 3: A component
diagram zooms into an
individual container,
showing the
components inside it.

Level 4: A code diagram
(e.g. UML class) can be
used to zoom into an
individual component,
showing how that
component is
implemented at the
code level.



C4 mode! Maps of your code

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

Home
Introduction

Abstractions v

Diagrams

Thewlane
- Rl e p

Tooling E : 3 A 3'—?}5‘_‘;
More information
License

Training/workshops [

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
applications and data
stores inside it.

Level 3: A component
diagram zooms into an
individual container,
showing the
components inside it.

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.

Level 4: A code diagram

(e.g. UML class) can be
used to zoom into an
individual component,
showing how that
component is
implemented at the
code level.



C4 model Maps of your code

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
Home an existing codebase. It's a way to create "maps of your code” at various levels of detail, in the same

Introduction way you would use something like Google Maps to zoom in and out of an area you are interested in.

Abstractions
Diagrams
Tooling

FAQ

More information
License

Training/workshops 4

.....

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
applications and data
stores inside it.

Level 3: A component
diagram zooms into an
individual container,
showing the
components inside it.

Level 4: A code diagram

(e.g. UML class) can be
used to zoom into an
individual component,
showing how that
component is
implemented at the
code level.



[C4 is] unclear because you forced
to place a lot of text in each box



Anonymous User

Relational Database

Twitter

Aggregated User

Web Application

File System

Content Updater

v

GitHub

[Containers] techtribes.je

Administration User

NoSQL Data Store

Anonymous User Aggregated User Administration User

[Person] [Person] [Person]

Uses Uses Uses
[HTFPS]\ [HTips] /[HTTPS]

Web Application

[Container: Spring MVC on
Apache Tomcat 7.x]

Allows users to view people, tribes,
content, events, jobs, etc from the
local tech, digital and IT sector.

Reads from and writes data to Reads f Reads from
[SQL/JDBC, port 3306] €ads from [Mongo DB Wire Protocol, port 27017]

Relational Database

[Container: MySQL 5.5.x] File System
[Container]

NoSQL Data Store
[Container: MongoDB 2.2.x]

Stores people, tribes, tribe
membership, talks, events, jobs, Stores search indexes.

badges, GitHub repos, etc.

: Writes to Reads from and writes data to
Readisgf/r?[)&géd gérr]ttigocé?ta to [Mongo DB Wire Protocol, port 27017]

Stores content from RSS/Atom feeds
(blog posts) and tweets.

Content Updater
[Container: Java 7 Console
Application]

Updates profiles, tweets, GitHub
repos and content on a scheduled
basis.

Gets profile information Gets information Gets content using RSS
and tweets from about public code and Atom feeds from
[HTTPS] repositories from [HTTP]
[HTTPS]

Twitter GitHub Blogs

[Software System] [Software System] [Software System]

[Containers] techtribes.je




Personal Banking
Customer

[Person]

A customer of the bank, with
personal bank accounts.

-~ ~
-~ ~
-~ N
Visits . Vi ~
bigbank.com/ib Views account lews account Sends e-mails to
using balances, and balances, and ~
P (HTTPS] makes payments makes payments
- using using ~
, . ~
______________ < o S N
- |
L . - |
Web Appllcatlon Single-Page Application MOb'Ie App | E-mail System
[Container: Java and Spring MV(] Delivers to the [Container: JavaScript and Angular] [Container: Xamarin] | ST
Delivers the static content and the customer's web — Provides all éf the Internet bankin Provides a limited subset of the The internal Microsoft Exchange
Internet banl.<ing. single page browser functionality to customers via thei% Internet bapking .functic.mality to | e-mail system &
application. web browser customers via their mobile device. | :
|
| ~
~
| -
) / Send 'I’
Makes API calls to Makes API calls to enas e-mai
ISON/HTTPS] [JSON/HTTPS] using
~ I
\ / -
_ |
|
| Mainframe Banking
Database API Application | System
[Container: Oracle Database Schema] — — Rea\?vii:;c;Toand — P[Conf:nerzlja\;a SEC S:l:)ng MIZC] —  — Makes APl callsto — — [Software System]
: : roviaes internet banking Stores all of the core bankin
Stores user registration : . [(XML/HTTPS] g
= [SQLITCP] functionality via a JSON/HTTPS API. information about customers,

information, hashed authentication

credentials, access logs, etc. accounts, transactions, etc.

" Internet Banking System
| [Software System]

[Container] Internet Banking System

The container diagram for the Internet Banking System - diagram created with Structurizr.
Wednesday, 22 March 2023 at 08:16 Greenwich Mean Time



Personal Banking

Customer
-~ N~
- N
-~ N
Visit N
bigbanllilcf)m/ib Views account Views account Sends e-mails to
usiﬁg balances, and balances, and ~
_ makes payments makes payments
- using using ~ -
- ' ' ~
_____________ e e e e e e .
|
|
|
. - Delivers to the .
Web Application e Single-Page Application Mobile App |
browser |
|
|
| ~
~
| -
\ / -
Makes API calls to Makes API calls to Senﬂziﬁ-gmall
. . P |
\ / - |
~
|
|
| Mai .
. .. ainframe Bankin
— — Reads from and — API Appllcatlon — — MakesAPlcallsto — — =

System

Database o writes to

" Internet Banking System
| [Software System]

[Container] Internet Banking System

The container diagram for the Internet Banking System - diagram created with Structurizr.
Wednesday, 22 March 2023 at 08:16 Greenwich Mean Time



We found the notation too cluttered,
SO removed the metadata



Personal Banking
Customer

[Person]

A customer of the bank, with
personal bank accounts.

N
-~ ~
-~ ~
Visits , Vi ~
bigbank.com/ib Views account IEWS account Sends e-mails to
using balances, and balances, and ~
P (HTTPS] makes payments makes payments
P using using ~
, . N
______________ < R .
- |
- [ J - |
Web Application Single-Page Application Mobile App | E-mail System
[Container: Java and Spring MVC] Delivers to the R e e A [Container: Xamarin] | e eSEE
Delivers the static content and the customer's web — Provides all of the Internet bankin Provides a limited subset of the The internal Microsoft Exchange
Internet banking single page browser functionality to customers via thei% Internet banking functionality to | e-mail system &
application. web browser customers via their mobile device. | ’
|
| ~
~
| -
) / Send 'I,
Makes API calls to Makes API calls to ends e-mai
ISON/HTTPS] [JSON/HTTPS] using
~ |
\ / -
_ |
|
| Mainframe Banking
Database API Application | System
[Container: Oracle Database Schema] — — = Rea\?viizgc;r?oand P[Conf;lner:ljavta and Stprll)ng MIZ'C] Makes APl callsto — — [Software System]
: : roviaes Internet banking ML/HTTPS Stores all of the core bankin
storesiiserregistration [SQL/TCP] functionality via a JSON/HTTPS API. 4 ] 2

information about customers,

information, hashed authentication :
accounts, transactions, etc.

credentials, access logs, etc.




Personal Banking
Customer

A customer of the bank, with
personal bank accounts.

N
o N
-~ ~
Visits ~
bigbank.com/ib Views account Views account Sends e-mails to
using balances, and balances, and ~
_ makes payments makes payments
/ using using ™~ -
~ ' | ~
_____________ < _______7
|
1 i [ ] L4 - 1 | -
Web Application Selivers to the Single-Page Application Mobile App | E-mail System
Delllr:/f erfnt:tebs;ﬁ::(li%cos?:e?et agdethe SECUCEM R g Provides all of the Internet banking IFr?;Z\rnndeisbaa :Eiwrl]te?usnuck:isoer: ac:{t;rlc% | The internal Microsoft Exchange
i & SINgIE pag browser functionality to customers via their nKing : : e-mail system.
application. web browser. customers via their mobile device. |
|
| ~
~
| ~
\ / ] .
Makes APl callsto ~ Makes API calls to Senu;ﬁ-gmm
\ , P |
\ / ~ I
~
|
| Mainframe Banking
Database e ] API Application | System
— e e Provides Internet banking Makes APl callsto —  — St Il of th banki
StofesiUseIiregiStiation writes to functionality via a JSON/HTTPS API | Sl S e e Lo
information, hashed authentication ’ information about customers,

credentials, access logs, etc. accounts, transactions, etc.




Viewpoints



C4 isn't good at showing decisions



Architecture diagrams show
the outcome of the
decision making process



Title These documents have names that are short
noun phrases. For example, "ADR 1: Deployment on

Ruby on Rails 3.0.10" or "ADR 9: LDAP for
Multitenant Integration”

Context This section describes the forces at play,
including technological, political, social, and project
local. These forces are probably in tension, and
should be called out as such. The language in this
section is value-neutral. It is simply describing facts.

Decision This section describes our response to these
forces. It is stated in full sentences, with active voice.

"We will ..."

Status A decision may be "proposed" if the project
stakeholders haven't agreed with it yet, or "accepted”
once it is agreed. If a later ADR changes or reverses a
decision, it may be marked as "deprecated” or
"superseded" with a reference to its replacement.

Consequences This section describes the resulting
context, after applying the decision. All consequences
should be listed here, not just the "positive" ones. A
particular decision may have positive, negative, and
neutral consequences, but all of them affect the team
and project in the future.

“Architecture
Decision Record”

A short description of an
architecturally significant decision

https://cognitect.com/blog/2011/11/15/documenting-architecture-decisions
Michael Nygard



C4 model omits the
deployment story



The C4 model was inspired by
UML and the 4+1 moael



The description of an architecture—the decisions made—can be organized around these four views, and

then illustrated by a few selected use cases, or scenarios which become a fifth view. The architecture 1s in
fact partially evolved from these scenarios as we will see later.

End-user Programmers
Functionality Software management

Development

Logical View —» View

J Scenarios J
Process View Physical View
Integrators System engineers
Perforrpgnce Topology
Scalability Communications

Figure 1 — The "4+1" view model




Web Application
[Container: Java and Spring MVC] Data base
\ Delivers the static content and the [Container: Oracle Database Schema]
. Internet banking single page Stores user registration
Deliverstothe — |7 application. information, hashed authentication
. . . B customer's web B credentials, access logs, etc.
Single-Page Application browser ~ 7
[Container: JavaScript and Angular] Reads from and
Provides all of the Internet banking writes to Database Server
functionality to customers via their . — [SQL/TCP] [Deployment Node: Oracle 12c]
web browser. Makes API calls to I
USON/HTTPS] == API App"catian Docker Container - Database Server
[Container: Java and Spring MV(] . [Deployment Node: Docker]
Web Browser Provides Internet banking
[Deployment Node: Chrome, Firefox, Safari, or Edge] J functionality via a JSON/HTTPS API.
Apache Tomcat AN
[Deployment Node: Apache Tomcat 8.x] .
Docker Container - Web Server N
[Deployment Node: Docker] N
Makes API calls to
Developer Laptop DXML/RTTPS]
[Deployment Node: Microsoft Windows 10 or Apple macOS] -
~N

Mainframe Banking
System

[Software System]

Stores all of the core banking
information about customers,
accounts, transactions, etc.

bigbank-dev001
[Deployment Node]

Big Bank plc
[Deployment Node: Big Bank plc data center]

[Deployment] Internet Banking System - Development

An example development deployment scenario for the Internet Banking System - diagram created with Structurizr.
Wednesday, 22 March 2023 at 08:16 Greenwich Mean Time




Route 53

[Infrastructure Node]

Highly available and scalable cloud
DNS service.

1S

US-East-1
[Deployment Node]

Forwards

requests to
[HTTPS]

— P

Elastic Load Balancer

[Infrastructure Node]

Automatically distributes incoming
application traffic.

Forwards

requests to
[HTTPS]

Web Application

[Container: Java and Spring Boot]

Allows employees to view and
manage information regarding the
veterinarians, the clients, and their

pets.

Amazon EC2

“)
. @ [Deployment Node]

-

R Autoscaling group
s\ [Deployment Node]

_Reads from and _

writes to
[MySQL Protocol/SSL]

Database

> [Container: Relational database schema]

Stores information regarding the
veterinarians, the clients, and their
pets.

mso] MySQL
[Deployment Node]

%3 Amazon RDS

el [Deployment Node]
-

Amazon Web Services
[Deployment Node]

[Deploymen
Sunday, 5 March 20
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| personally prefer Event Modeling

over C4. C4 has the major downside
that it does not reflect the concept of
time very well.



APl Application - Dynamic - Signin

<<Container>> <<Component>> <<Component>> <<Container>>
Single-Page Application Sign In Controller Security Component Database
Submits credentlals to ’
Validates credentials using ’

select * from users where usemame = 7?7 ’

VR Retums userdatato ________
¢ 2ems true I the hashed psssword matohes__
|¢§9Q<!S. back an authentication tokento _
<<Container>> <<Component>> <<Component>> <<Container>>
Single-Page Application Sign In Controller Security Component Database

www.websequencediagrams.com



1: Submits
__ — ~— credentialsto < — —

Single-Page Application — USON/HTTPS] —~ —

[Container: JavaScript and Angular]

Provides all of the Internet banking

functionality to customers via their — P
web browser. —~ — _ 6: Sends back an -
— authentication
token to
[JSON/HTTPS]

/
/ \
, \

5: Returns true if |

the hashed 2: Validates
password credentials using
matches

I
/

\
\

4: Returns user

I data to T -
— —
Database . [SQL/TCP] I
[Container: Oracle Database Schema]
Stores user registration information, . -
hashed authentication credentials, — - 3: select * from —

— —

— userswhere —
username =7
[SQL/TCP]

access logs, etc.

API Application

[Container]

[Dynamic] Internet Banking System - API Application

Summarises how the sign in feature works in the single-page application.
Monday, 27 February 2023 at 15:36 Greenwich Mean Time



"C4 is too limiting”



The problem is that systems today have many different kinds of
things. Servers, databases, virtualized containers, APIs,
pipelines, repositories, packages, libraries, and (many, many)
cloud resources are all real, concrete things that provide real
value. Forcing them into one of C4's four levels of abstraction
doesn't really accomplish much.

“Concrete Diagramming Models, a Lightweight Alternative to C4“
www.ilograph.com/blog/posts/concrete-diagramming-models



A database is a database; debating
whether it is also a Container or a
Component just isn't worthwhile.

“Concrete Diagramming Models, a Lightweight Alternative to C4"
www.ilograph.com/blog/posts/concrete-diagramming-models



What is a “database’?



microservices shouldn’t
share a database



We need to be more precise
with our terminology

(“system, container, or component?” is helpful here)



The power of the C4 model is the
small set of named hierarchical
abstractions that help teams reason
about their codebases in a structuread
and more precise way
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InfoQ: What have been the most significant impacts of implementing the C4
model at Decathlon, and how has it helped manage complexity and improve
system understanding among engineers?

66

Tahar: The C4 model is inherently declarative. It requires teams to address and
synchronize their mental models of the code, components, containers, and even

the context of their applications. This led to valuable discussions where
knowledge was shared, and beliefs were reconsidered.

It also assisted leadership teams in understanding the interdependencies among
teams and external systems. In other words, it helped identify risks and visualize
the [andscape for organizational optimizations.

Lastly, as the saying goes, "A picture is worth a thousand words." The C4 model
makes cross-team and cross-domain discussions much more seamless by
standardizing the capture and sharing of contexts.



Inspired by C4 Model and Structurizr DSL, but
with some flexibility. You define your own
notation, custom element types and any
number of nested levels in the architecture
model. Perfectly tailored to your needs.




model {
service service {
component backendl {
component api

} What is a
component backend2 { "COmpOnent"?

component apl
component graphql
}



mode 1{
cl = component "c1"{
c2 = component "c2"{
c4 = component "c4"
c5 = component "c5"
c3 —> c4
c4 —> c5

c3 = component "c3"

views{
view of cl1{
include x

view of c2{
include x



Ad hoc abstractions Defined abstractions

Most “boxes and arrows” diagrams C4 model]

—b—

Forcing them into one of C4’s four
levels of abstraction doesn't really
accomplish much.

Inspired by C4 Model and Structurizr
DSL, but with some flexibility. You define
your own notation, custom element types and
any number of nested levels in the
architecture model.



Ad hoc abstractions Defined abstractions Flexible abstractions

Most “boxes and arrows” diagrams C4 model] llograph, LikeC4, etc

_——————



Ad hoc abstractions Flexible abstractions

Most “boxes and arrows” diagrams llograph, LikeC4, etc

Defined abstractions

C4 model



Abstraction

VS

organisation




What are your thoughts on modelling
additional abstractions?



Customer Subsystem Order Subsystem Billing Subsystem

Software System X



Customer Bounded

Order Bounded Context Billing Bounded Context
Context

Software System X



User

[Person]

Repository Layer




Some of these concepts
might be better thought of as
organisational constructs
rather than abstractions



Service A Service B

[Component] [Component]

. Service Layer

Repository A Repository B

[Component] [Component]

Repository Layer



Service A Service B

[Component] [Component]

. app-service.jar :

Repository A Repository B

[Component] [Component]

app-repository.jar




Message-driven
architectures



Service C

[Container]

Service A

[Container]

S~
Sends messages Sends messages
to to
-
™~ A -
Message Bus
[Container]
~
v -
Sends messages Sends messages
to to

—

Service D

[Container]

Service B

[Container]

[Container] Software system X



Service A

[Container]

Service B

[Container]

[Container] Software system X

__Sends messages_
to

__Sends messages_
to

Queue X

[Container]

Queue Y

[Container]

__Sends messages_
to

__Sends messages_
to

Service C

[Container]

Service D

[Container]




Service A

[Container]

Service B

[Container]

[Container] Software system X

—Sends messages to
[via Queue X]

—Sends messages to
[via QueueY]

Service C

[Container]

Service D

[Container]




Service A

[Container]

Service B

[Container]

[Container] Software system X

_ Publishes
messages to

_ Publishes
messages to

Queue X

[Container]

TopicY

[Container]

__ Subscribes to

messages from

Subscribes to -
__messages from

Subscribes to
messages from_

—

~

—

~

Service C

[Container]

Service D

[Container]

Service E

[Container]



Shared libraries
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Writes logs using |
Application 1 \
[Container]
—
Writes logs using

—

shared-library.jar

[Container]

Application 2

[Container]
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- -

Application 1

[Container]

L

- -

Application 2

[Container]

.




L

Application 1

[Container]

Writes logs using— P>

Logging Component

[Component: Java]

A wrapper around the log4j
framework

L

Application 2

[Container]

Writes logs using— P

Logging Component
[Component: Java]

A wrapper around the log4j
framework




Logging Component

[Component: Java]

Logging Component

. . . . [Component: Java]
Writes logs using— P> Writes logs using— P>
& & A wrapper around the log4j 5 5

|
|
|
|
A wrapper around the log4j
framework |
|
|
|
|

framework

| Application 1

| Application 2

[Container] [Container]
L L

Component, Shared
Component Relationship




Logging Component

[Component: Java]

A wrapper around the log4j
framework

Writes logs using— P

shared-library.jar

Application 1

[Container]

Logging Component
; [Component: Java]

Writes logs using— P> :
| A wrapper around the log4;
framework

shared-library.jar

Application 2

[Container]




Microservices



C4 is more suited to monolithic
architectures, and doesn't support
distributed architectures well



We're modelling microservices as
containers, with APIs and database
schemas as components



A microservice should be modelled
as one of the following:

1. A software system
2. A container
3. A group of containers



(monolithic architecture)



Software system X
[Software System]

Provides business capabilities A, B,
C

— Does A, B, Cusing— p»

User

[Person]

[System Context] Software system X



Web app

o . Database schema
— DoesA, B, C using— P [Container: Java and Spring MVC] ~_ Readsfromand >

Implements Ul and business logic writes to container: SR -
i Stores data related to capabilities A,
for capabilities A, B, C P
User B, C

[Person]

[Container] Software system X
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(Microservices)



What is a
“microservice’?




martinFowler.com

Refactoring Agile Architecture About Thoughtworks N ¥ @ (i

Microservices

a definition of this new architectural term

The term "Microservice Architecture” has sprung up over the last few years to describe a
particular way of designing software applications as suites of independently deployable
services. While there is no precise definition of this architectural style, there are certain
common characteristics around organization around business capability, automated
deployment, intelligence in the endpoints, and decentralized control of languages and
data.

CONTENTS

Characteristics of a Microservice Architecture
Componentization via Services

Organized around Business Capabilities
James Lewis Products not Projects

Smart endpoints and dumb pipes

James Lewis is a Principal Consultant at Thoughtworks and :
Decentralized Governance

member of the Technology Advisory Board. James' interest in .
Decentralized Data Management

building applications out of small collaborating services



In short, the microservice architectural style [1] is an approach to developing a single
software system as a suite of small services, each running in its own process and
communicating with lightweight mechanisms, often an HTTP resource API. These
services are built around business capabilities and independently deployable by fully
automated deployment machinery. There is a bare minimum of centralized
management of these services, which may be written in different programming

languages and use different data storage technologies.



Software system X
[Software System]

Provides business capabilities A, B,
C

— Does A, B, Cusing— p»

User

[Person]

[System Context] Software system X



User

[Person]
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/

Web app
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Service A API

[Container: Spring Boot]
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Service C API
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schema
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Service A API
[Container: Spring Boot] .Reads from and_
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capa bility A [Container: MySQL]
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(Conway's Law)
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[Software System]
Implements business capability A
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Y Service B
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Software system X
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N Service C
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/
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Y Service B
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[System Context] Service A
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Micro frontends




martinFowler.com

Refactoring Agile Architecture About Thoughtworks

Micro Frontends

Good frontend development is hard. Scaling frontend development so that many teams
can work simultaneously on a large and complex product is even harder. In this article
we'll describe a recent trend of breaking up frontend monoliths into many smaller, more
manageable pieces, and how this architecture can increase the effectiveness and
efficiency of teams working on frontend code. As well as talking about the various benefits
and costs, we'll cover some of the implementation options that are available, and we'll

dive deep into a full example application that demonstrates the technique.

A\

Yy @ (in

CONTENTS

Benefits
Incremental upgrades

Simple, decoupled codebases
Cam Jackson Independent deployment

Autonomous teams

Cam Jackson is a full-stack web developer and consultant at
In a nutshell

Thoughtworks, with a particular interest in how large

L . The example
organisations scale their frontend development process and P

Integration approaches

practices. He has worked with clients across multiple



Dependencies to
"external” containers



My recommendation is that container

diagrams only show containers inside

the software system that is the scope
of the diagram



App B

-Gets data from —
[Container: Spring Boot] [JSON/HTTPS] [Software System]

A

[Software System]

Container diagram for software system A

container a
include *

J



A

[Software System]

Container diagram for software system B

-Gets data from —
[JSON/HTTPS]

container b {

J

i1nclude *

B

[Software System]

API

[Container: Node.js]




| don’t recommend showing
"external” containers



Ap P - -Gets data from — API

[Container: Spring Boot] [JSON/HTTPS] [Container: Node.js]

A B

[Software System] [Software System]

Container diagram for software systems A and B

container a
include a.app b.api

J




Showing “external” containers implies
some understanding of
Implementation details, which makes
the diagrams more volatile to change



This is a form of coupling



There may some useful exceptions
to this guidance...



App _ Readsfromand__
[Container: Spring Boot] writes to Sha red Data base SChema
[SQL] [Container: Oracle]

A C

[Software System] [Software System]

Container diagram for software system A, showing a shared DB

container a {
include a.app c.db

J



API  Reads fromand
[Container: Node.js] writes to Sha I‘Ed Data base SChema
[SQL] [Container: Oracle]

B C

[Software System] [Software System]

Container diagram for software system B, showing a shared DB

contalner b {
include b.api c.db

J



Tooling




C4 doesn't scale



i Reads from and
= - - ; writes to
— — 7 ; I

Reads from and Reads from and : : Reads from and
writes to ; : writes to : N ; writes to

N
N
N
| . q
| | ; Service 2 API
| [Container]
B A
: — :
[ - 2
. — '
| — - H
: — v
| - :
| H - e I
: — .
| i Reads from and : h - - - Reads from and
| writes to 5 N - 7 g writes to
| ! f N - e : !
: : — :
| -
[ -
. —
| - =
| i -
5 Service 2 Database
| [Container]
|
N
| i -
| Service 2
|
|
|
|
|

| 5 | 5 N

Service 5

Reads from and Reads from and
writes to : ; writes to
| .

Service 8 Service 6

Software System
[Software System]



Service 1 API
Containe

e In this example,

| a Mmicroservice IS

Reads fom anc a combination of
: an APl and

a database schema

Service 1 Database
[Container]



contaliner softwareSystem
1nclude user
II’lClUde —>SerVicel—> User

[Person]

I

I

I

|

|
___________________ _v o R o o R o R o o R o o o R R o o o o R o o o o o o o R o o o -

Web Application
[Container]
/ AN
N\
N\
N\
N\
N\
i N\
|
|
B
B
B
|
B
B
B -
B e
| e
| Reads from and , N
| writes to ; N
. | s N
i ; N

: h |
. | |
§ X
K N
. Service 2 API .
| [Container] O
K X
§ X
§ N
B .

: : : '
[ : Service 2 i Service 3 :
l

| Software System

) [Software System] [



contaliner softwareSystem
include ->serviceZ2->

| Service 1

------------------------- |
| |
| T v

Service 2 API

[Container]

|
|
|
|
|
|
|
|
|
|
|
|
: Reads from and
| : writes to
| |
|
|
|
|
|
|
|
|
|
|

v

Service 2 Database

[Container]

| Service 4 Service 5

|
Software System
| [Software System]



contaliner softwareSystem
include —->service3->

Web Application
[Container]
/ \
/ \
/ \
/ \
| \
I
I
I
I
I
I
I
I Servicg 1

Reads from and —
writes to 5 N ~
[ i N AN

Service 3

Service 7 Service 4

| Software System
L [Software System]



L »Q Service 8 Database
T [Container]
Service 6 Database

Service-8 APt
[Container]
A
I
I
I
I
I
Service 7 Database ,' [Container]
[Container] |
I
,/
Service 4 Database »
[Container] y ’
Service 3 Database
Service 7 API [Container] , /
Contai ’
[Container] A ’, |
» | : Service 6 AP
\ I ] .
: ! I [Container]
‘\ I !
\ I ]
\ I I P
A I I 7’
\ I ! ) 7
h N I I P 4
\ I I 7
\ I ! . 7
S \ I . 7 7
\ I I ,
\ 1 ! L7
A I ! ,
\ | P 7z
' Service 4 API
[Container]
Service 5 Databa
\ [Container]
N Service 5 API
‘. [Container]
-Sérvice 2 AP
_______ ' K \[Container]
~ ‘. .
Service 2 Database
[Container]

[Container]
\

User
\

[Person]



[Container]

Service 3 Database
. Service 7 API [Container]
]
I
I
I
I
I
]
]
]
I
I
I
I
I
I
]
]
I

Service 4 API

[Container]

/
N Service 1 API
= [Container]

© Web Application

' [Container]



Service 3 Database

[Container]

Service 7 API

[Container]

Service 4 API

[Container]

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Service 1 API

[Container]

Q Web Application
[Container]



= New Diagram > Static Structure Perspective llograph for Desktop Q —eo C} = e

Software System

Service 3 Database <

[Container]

Service 4 Database

[Container]

Service 3 APl Service 4 AP
Container] izl Service 6 API ~ Service 6 Database
[Container] [Container]
Service 7 Database
- [Container]
S x
S < -
User = = Service 7 API
Q O :
g QE, oo A | Service 8 API Service 8 Database
%’ (d)) [Container] [Container]
I Service 2 API
Service 5 AP Service 5 Database
[Container] [Container] [Container]

Service 2 Database

[Container]

Service 1 Database

[Container]

= Static Structure



— New Diagram > Static Structure Perspective > Service 1 API llograph for Desktop Q —eo O} e 5 N e

Software System
__________________ .
Service 3 Database <

[Container]

Service 4 Database

[Container]

Service 3 API
Service 4 API

Service 6 API
Service 6 Database

Service 7 Database
[Container]

User
Web Application
Service 7 API
Service 8 API
Service 8 Database

[Container] .
Service 5 API Service 5 Database

[Container] [Container]

Service 2 API

Service 2 Database

[Container]

Service 1 Database

~ Service 1 APl |

[Container]

= Static Structure



— New Diagram > Static Structure Perspective llograph for Desktop

Software System

e - Service 2API I

Reads from and writes t

User
W
Web Application
Service 1 API

[Container]

. -

] Reads from and writes tQ |
>

Service 2 Database

[Container]

Static Structure



— New Diagram > Static Structure Perspective llograph for Desktop

Software System

Reads from and writes tQ

Reads from and writes t

Reads from and writes t

User
Web Application

Service 1 API

> Service 8 API Reads from and writes to>

[Container]

Service 8 Database

I Reads from and writes t

Static Structure



C4 still doesn't solve the problem
of diagrams becoming out of date



The C4 model is...

A set of hierarchical
abstractions

(software systems, containers,
components, and code)

Notation independent

A set of hierarchical
diagrams

(system context, containers, components,
and code)

Tooling independent



System landscape
and context diagrams

Use existing system/service catalogs
(e.g. Backstage, ServiceNow, etc) as a source of data
for identitying software systems and relationships



Container diagrams

Parse log files or use OpenTelemetry data as a source
of data for identifying applications/services and relationships



Component diagrams

Static analysis/reverse-engineering of code as a source of data
for identitying components and their relationships



webApplication = container "Web Application" {

description "Allows employees to view and manage information regarding the veterinarians, the clients, and their pets."
technology "Java and Spring"

components {
classes "${SPRING_PETCLINIC_HOME}/target/spring-petclinic-3.3.0-SNAPSHOT.jar"
source "${SPRING_PETCLINIC_HOME}/src/main/java"

filter include fgn-regex "org.springframework.samples.petclinic. .x*"
strategy {

technology "Spring MVC Controller"
matcher annotation "“org.springframework.stereotype.Controller"
filter exclude fqgn-regex ".x*.CrashController"

url prefix-src "https://github.com/spring-projects/spring-petclinic/blob/main/src/main/java"
forEach {

clinicEmployee —> this "Uses"

tag "Spring MVC Controller"

}
}
strategy {
technology "Spring Data Repository”
matcher implements "org.springframework.data.repository.Repository"
description first-sentence
url prefix-src "https://github.com/spring-projects/spring-petclinic/blob/main/src/main/java"
forEach {
-> relationalDatabaseSchema "Reads from and writes to"
tag "Spring Data Repository"
}
}
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Deployment diagrams

Parse "“infrastructure as code” definitions
(e.g. Terraform, CloudFormation, etc)
or reverse-engineer cloud environment configuration
as a source of data for identifying deployment elements



A final note...



Initial
No software architecture
diagrams.

Software architecture diagramming maturity model



Ad hoc

Software architecture
diagrams with ad hoc
abstractions and notation,
in a general purpose
diagramming tool.

Software architecture diagramming maturity model



Defined

Software architecture
diagrams with defined
abstractions and notation, in
a general purpose
diagramming tool.

Software architecture diagramming maturity model



Modelled

Software architecture
diagrams with defined
abstractions and notation, in
a modelling tool, authored
manually.

Software architecture diagramming maturity model



Level 5

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
gueryable datasets.

Software architecture diagramming maturity model



The C4 model is...

A set of hierarchical
abstractions

(software systems, containers,
components, and code)

Notation independent

A set of hierarchical
diagrams

(system context, containers, components,
and code)

Tooling independent
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