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Moving fast in the same direction
as a team requires

good communication



Teams need a ubiquitous language
to communicate effectively

(crucial if you're doing DevOps, DevSecOps, etc)



Fewer people are using UML




#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.”

#80 “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
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If you're going to use “boxes & lines”,
at least do so in a structured way,
using a self-describing notation
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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

The C4 model for visualising
software architecture

cdmodel.com

Personal Banking
Customer
{person)

A customer of the bank, with
personal bank accounts.

~
_ ~
~
g i Views account Views account ~ )
B balances, and balances, and Sends e-mails to
g makes payments  makes payments ~
- [HTTPS] N .
_ using ~
~
~
Web Application . . Mobile Aj
A e single-Page Application et 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
\nternet banking single page browser Provides all of the Internet banking e R e e The internal Microsoft Exchange
application. functionality e‘g ;::‘Zf;\ffs via their customers via their mobile device. sl
‘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)

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

Uses uses Uses Uses
—

| AP! Application
e poads from and

oom in

. InternetBankingSystemException
Mainframe Banking ——————

System  ————

wsq) |

Database

[Container; Relational Database Schema]

E-mail System

y!
Software Syster] Software System]

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

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

MainframeBankirigSystemFacade

GetBalanceResponse

GetBalanceRequest
I

AbstractResponse
—
——

Level 4

Code

Level 3
Components

Level 2
Containers



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.
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’

ONIHTT

Provides a limited subset of the
Internet banking functionality to

|
|
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|
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|
|
|
|

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.

|
|
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|
|
|
|
|
|
|
|
|
|
|
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
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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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The C4 model is
notation independent

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

«Container» /
Web Application
(from Spring PetClinic)
Clinic Employee -
[Person) Allows employees to Clinic Employee
An employee of the clinic YIeW anq manage ) |
{ Clinic Employee information regarding '
the veterinarians, the Uses «HTTPS»
‘ clients, and their pets.

| SpringPetClinic
Reads from and

writes to
UDFC]

\
v

' «JDBC» «C Onta/'.r‘lerl»
+Reads from and writes to Web Application

«Container»
Database

(from Spring PetClinic) «Container»

. . Database
Stores information

[ssg;ivr;ils’e;ecr:;nlc regal’dlng the
: veterinarians, the
clients, and their pets.
The Container diagram for the Spring PetClinic system.

Container diagram for Spring PetClinic
The Containers diagram for the Spring PetClinic system.
Last modified: Thursday 17 August 2017 10:15 UTC | Version: 95de1d9f8bf63560915331664b27a4a75ce1f1f6




A common set of abstractions
IS more Important
than a common notation







Most teams use general purpose
diagramming tools

(Visio, diagrams.net, Lucidchart, Gliffy, etc)



Visio, diagrams.net, Lucidchart, Gliffy, etc
- not recommended for
software architecture diagrams



Business User
[Person]

A member of the risk management team.

Views reports using

Financial Risk System
[Software System]

Calculates financial risk.

[System Context] Financial Risk System

No guidance, rules, semantics, etc



<mxfile host="app.diagrams.net" modified="2022-05-16T09:48:26.450Z2" agent="5.0 (Macintosh; Intel Mac O0S X 10 15 7) AppleWebKit/537.36 (KHTML, like Gecko)
Chrome/101.0.4951.64 Safari/537.36" etag="3crCYGpOLflJIJWI7VV2hT" version="16.5.2" type="device"><diagram id="ZBMMDNz2AIJuiLfg3vVe"
name="Page-1">7ZJbcts2EIafRpfW8CDS8qV1cHKRA]IJVOtaXEAMRiIEGCBSFL6tN3FWRISCDF6XQomUl8GHE/
YJeT7401z4Vm4Ls7vIKnyX0RK+Szw0vMs3MyCwPeXMXygemmUey9qhEyyl1EzghB3 7 mxrRM+gRpbTuTVRCcMWgvpiIsgSJIJomlESNHQTzsI3r9rRTIGENYJ4AWP1D5agvFEGXwX2nvocsy+2d/
fihGSMINnWwggX0SipMijhdtZuJZCqOaqOK8px8Wz69L4PVOZbROTtFQTDmML/BdcDZnCSO0BzgpnKwz It £SWHK/
FxTadVP18goH8FF1FbfO0DgRrFIMJID38CPJRO3rigCVEsExxUCAdICi8vtaLFvPHNZA+tofIlmQcwh5dVBl1JhgrSomteO/jsIO3NWOE/
Aeflydu0G4ysynjrLvhMiUFER2EJZJP3QArbl1zX07ZaytFTTCO9EhAS2)i+7jybgrwV/7/Fur9WovaelkggvzizILwkR/T£f1G/
AafXW5+ptRiIWGTiN97h980pVGLI63HzwPtPg+f£3d37b0G27doUGuSrwlfsmf7PLEfbRTUucCUI3tgnHKmaF1Bv4JwAqQCgA+N83VYbesvw6T4CvVZSvFB3JA79aGludegH/
YUeOdGNXZwzZNU8Wcwr3eCQ+YpwlmFbJ7CboKPDVUEV2aZMmbwrwUgl 90+E7eHNYONXnv7F711iD5gN19L523xeN4A/
EKS2YECAD9u8NP+FKUmggstcPwiWsf4yuVip6vMsRIKkO+ogFWQUKUNwIKwzMD8wZinjoyBZ7TcpalLl I4ZAWRUSAXZcmN6xXpkHYVv8DZTpMHXFLjYMi1XccoO/
MG41J35zSk+wmbHxFywU3ISXEsU40y36Js10eZg0HdKCuSvGTazeKgFCUAM8/3Yn/13SDbCEF5EJhay31iQrNS5H34I8pNOTGiIHrBGHEtTKGZ5NGZhMAXI 7wKajhb0SfofkHMxQGdru+xcTLEZ+F/
Y2cHxXN80JbgA6Z9VVLsSL7YNOVeXpXTTAAVK/dmVS5FCHB6UNch8NYopunfiM6rhJgioLfhIbyJBlgmj3geAWVvPRELYKWdlnwnug9HEDL194+N3uZnsaQU+TI/
cS4]TPa’/csAv3Ee3+sEsIMZnHHGAIBINOWFDkWkcoUvx6LamalAMIYxM2JESTtBzdWmcJoy84VUuchESf12U1f0zNSfOHseGevZ5ogLXm /MNhMbFMeBsw1BOXF2]1bANNEBOPrtJXShtXVxrGKx52p]87e20bwd
HmdCvvRnDoZXIjKo3/nFx8DGFB6136Gs/tyk8mHAfkeIditrXNoOiMBR4QpaqnJdeLl1HOEGgKPxKoKboUSBNg7bGNwAMzO6c3Hh3/20It/8A</diagram></mxfile>

Content and presentation is mixead



Report Viewer
[Person) Web Appllcntlon
[Container: Spring Boot]
A member of the risk management team.

Business User Web-based portal for users to view reports.
[Person]

A member of the risk management team.

Reads from and writes to

Views reports using

Financial Risk System Risk Database

[Software System] [Container : MySQL]

fi ial risk.
Calculates financial ris Stores financial risk information.

[System Context] Financial Risk System

Financial Risk System
[Software System]
[Container] Financial Risk System | oo sysiem

No model, no consistency



<mxfile host="app.diagrams.net" modified="2022-05-16T09:48:26.450Z2" agent="5.0 (Macintosh; Intel Mac O0S X 10 15 7) AppleWebKit/537.36 (KHTML, like Gecko)
Chrome/101.0.4951.64 Safari/537.36" etag="3crCYGpOLflJIJWI7VV2hT" version="16.5.2" type="device"><diagram id="ZBMMDNz2AIJuiLfg3vVe"
name="Page-1">7ZJbcts2EIafRpfW8CDS8qV1cHKRA]IJVOtaXEAMRiIEGCBSFL6tN3FWRISCDF6XQomUl8GHE/
YJeT7401z4Vm4Ls7vIKnyX0RK+Szw0vMs3MyCwPeXMXygemmUey9qhEyyl1EzghB3 7 mxrRM+gRpbTuTVRCcMWgvpiIsgSJIJomlESNHQTzsI3r9rRTIGENYJ4AWP1D5agvFEGXwX2nvocsy+2d/
fihGSMINWwggX0SipMjhdtZuJzZCqOagqOK8px8Wz69L4PVOZbROTtFQTDmML/BdcDZnCSO0BzgpnKwzZ It £SWHK/
FxTadVP18goH8FF1FbfO0DgRrFIMJID38CPJRO3rigCVEsExxUCAdICi8vtaLFvPHNZA+tofIlmQcwh5dVBl1JhgrSomteO/jsIO3NWOE/
Aeflydu0G4ysynjrLvhMiUFER2EJZJP3QArbl1zX07ZaytFTTCO9EhAS2)i+7jybgrwV/7/Fur9WovaelkggvzizILwkR/T£f1G/
AafXW5+ptRiIWGTiN97h980pVGLI63HzwPtPg+f£3d37b0G27doUGuSrwlfsmf7PLEfbRTUucCUI3tgnHKmaF1Bv4JwAqQCgA+N83VYbesvw6T4CvVZSvFB3JA79aGludegH/
YUeOdGNXZwzZNU8Wcwr3eCQ+YpwlmFbJ7CboKPDVUEV2aZMmbwrwUgl 90+E7eHNYONXnv7F711iD5gN19L523xeN4A/
EKS2YECAD9u8NP+FKUmggstcPwiWsf4yuVip6vMsRIKkO+ogFWQUKUNwIKwzMD8wZinjoyBZ7TcpalLl I4ZAWRUSAXZcmN6xXpkHYVv8DZTpMHXFLjYMi1XccoO/
MG41J35zSk+wmbHxFywU3ISXEsU40y36Js10eZg0HdKCuSvGTazeKgFCUAM8/3Yn/13SDbCEF5EJhay31iQrNS5H34I8pNOTGiIHrBGHEtTKGZ5NGZhMAXI 7wKajhb0SfofkHMxQGdru+xcTLEZ+F/
Y2cHxXN80JbgA6Z9VVLsSL7YNOVeXpXTTAAVK/dmVS5FCHB6UNch8NYopunfiM6rhJgioLfhIbyJBlgmj3geAWVvPRELYKWdlnwnug9HEDL194+N3uZnsaQU+TI/
cS4]TPa’/csAv3Ee3+sEsIMZnHHGAIBINOWFDkWkcoUvx6LamalAMIYxM2JESTtBzdWmcJoy84VUuchESf12U1f0zNSfOHseGevZ5ogLXm /MNhMbFMeBsw1BOXF2]1bANNEBOPrtJXShtXVxrGKx52p]87e20bwd
HmdCvvRnDoZXIjKo3/nFx8DGFB6136Gs/tyk8mHAfkeIditrXNoOiMBR4QpaqnJdeLl1HOEGgKPxKoKboUSBNg7bGNwAMzO6c3Hh3/20It/8A</diagram></mxfile>

Hard to diff



L imited opportunities
for automation



Business User
[Person]

A member of the risk management team.

Time consuming

Views reports using

Financial Risk System
[Software System)

Calculates financial risk.

[System Context] Financial Risk System
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“Diagrams as code” is easy to author,
diff, version control, collaborate on,
iIntegrate into CI/CD, etc



C4-PlantUML

linclude https://raw.githubusercontent.com/plantuml-stdlib/C4-PlantUML/master/C4.puml
linclude https://raw.githubusercontent.com/plantuml-stdlib/C4-PlantUML/master/C4 Context.puml

Person (User, "User")
System (SoftwareSystem, "Software System")

Rel D(User, SoftwareSystem, "Uses")

SHOW LEGEND ()
@enduml

Uses

Software System

Legend
person
system



Create and maintain
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Diagrams as code 1.0

You create a

nd maintain multiple diagrams,

remembering to keep them all in sync
whenever you change a diagram
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System Landscape for Big Bank plc

Personal Banking
Customer

A customer of the bank,
with personal bank
accounts.

/ \ Views account
Asks questions to / . balances, and makes

] payments using

)

Internet Banking
ATM System
Customer Service Back Office Staff | :
Staff Allows customers to A rE)WS cléstomgrs tt?:r\\”ew
withdraw cash. Administration and Information about their

Customer service staff support staff within the bank accounts, ‘:"d make
within the bank bank payments.

Gets account
information from,
and makes
payments using |
{‘Y

|
|

Mainframe Banking

SYSES E-mail System
b Sktvorevs ?” of tth_e corbe ¢ The internal Microsoft
EInoyniomationisbol Exchange e-mail system
customers, accounts,
transactions, etc.

ternet Banking System - System Context

Internet Banking
System

Allows customers to view

information about their

bank accounts, and make
payments.

‘} Gets account

. . |i i
Sends e-mail using | mfoarerart‘;(;::;om,

| .
| payments using
| ]

Mainframe Banking
- Syste|
E-mail System ystem \' Views account
Stores all of the core [balances, and makes
The internal Microsoft banking inf i bout | payments using
Exchange e-mail system anking information abou
customers, accounts,
transactions, etc.

Sends e-mails to
\ [

]

Personal Banking
Customer

A customer of the bank,
with personal bank
accounts.

Legend
person
system

container

external person
external system

Legend
person
system

container

external person
external system




From diagramming
to moaelling
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Workspace

A workspace is the wrapper for a software architecture model, views, and supplementary documentation.

YW @simonbrown



Structurizr for Java

public static void main(String[] args) throws Exception {

Workspace workspace = new Workspace ("Getting Started", "This 1s a model of my software system.");

Model model = workspace.getModel () ;
Person user = model.addPerson ("User", "A user of my software system.");

SoftwareSystem softwareSystem = model.addSoftwareSystem("Software System", "My software system.");
user.uses (softwareSystem, "Uses");

ViewSet views = workspace.getViews() ;

SystemContextView contextView = views.createSystemContextView (softwareSystem, "SystemContext", “...”);
contextView.addAllSoftwareSystems () ;

contextView.addAllPeople () ;

Styles styles = views.getConfiguration () .getStyles();
styles.addElementStyle (Tags.SOFTWARE SYSTEM) .background ("#1168bd") .color ("#£f££f£f£f£f") ;
styles.addElementStyle (Tags.PERSON) .background (“#08427b") .coloxr ("#ffffff") .shape (Shape.Person) ;

Software System
[Software System]

User My software system.

[Person]

A user of my software system.
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+ some free and open source tooling for
creating software architecture diagrams



Structurizr DSL

A text-based domain specific language (DSL) to create
software architecture diagrams based upon the C4 model



Free

Open source

Structurizr for Java

Structurizr DSL Structurizr Lite

Structurizr cloud service
(paid®)

Structurizr CLI . .
Structurizr cloud service

Structurizr on-premises
(free)

installation

Structurizr exporters

(PlantUML, Mermaid, DOT, llograph,
WebSequenceDiagrams, etc)

n Structurizr

* free for academic establishments and open source projects
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System Landscape for Big Bank plc

Personal Banking
Customer

A customer of the bank,
with personal bank
accounts.

fonss A Views account
/ Wlthd::wz cash h balances, and makes

Asks questions to
[Tele ] payments using

Big Bank plc

Internet Banking
a ATM System
Customer Service Sends e-mails to
Staff Allows customers to Allows customers to view il
withdraw cash. Administration and Inf(l)(rmatlon about thel'('
Customer service staff support staff within the bank accounts, i”d make
within the bank. bank. EERAIE

Gets account |

formation from,
and makes

payments using |

|sends e-mail usi
1]

Mainframe Banking
System E-mail System
slies el ol i Eoi The internal Microsoft
banking information about Exchange e-mail system
customers, accounts,

transactions, etc.
the

online banking

Legend
of the person
system
container
l ‘ external person

EEEE TRy =

Create and maintain

Internet Banking System - System Context

l Big Bank plc

Internet Banking
System

Allows customers to view

information about their

bank accounts, and make
payments.

| Gets account
. . | information from,
Sends e-?‘)ail using and makes
Y payments using

1]

Mainframe Banking
q System [
E-mail System Y | Views account
“balances, and makes
payments using

1]

The internal Microsoft b Skt_ore_s 'a=Il of} tth_e coLe t
Exchange e-mail system Cllath IRl L S
customers, accounts,
transactions, etc.

Sends e-mails to

Personal Banking

Diagrams as code 2.0

Legend

You create and maintain a single model, and the tool

generates multiple diagrams, automatically keeping
them all in sync whenever you change the model




“Moaels as coae”?



Domain concepts

(not “boxes and lines”)



@startuml
title Software System - System Context

top to bottom direction

hide stereotype

c)"==User\n<size:10>[Person]</size>" <<User>> as User

éhgié*"==80ftware System\n<size:10>[Software System]</size>" <<SoftwareSystem>> as SoftwareSystem

. 1
e Ty
— ——

 —

— o

User ..> SoftwareSystem : "Uses"
denduml

Domain language of diagramming

(no rules, no guidance)



@startuml
linclude https://raw.githubusercontent.com/plantuml-stdlib/C4-PlantUML/master/C4.puml
'include https://raw.githubusercontent.com/plantuml-stdlib/C4-PlantUML/master/C4 Context.puml

(EPerson (Usk
{ System(SgftwareSystem, "Software System")

— = = —

Rel D(User, SoftwareSystem, "Uses")

SHOW LEGEND ()
denduml

Domain language of software architecture

(still no rules, no guidance)



workspace {

model { . —
user € person "Wser"
softwaresystem =C

reSystémf*

Software System"

user —-> softwareSystem "Uses"

}
views {
systemContext softwareSystem {
include *
autoLayout
}
}

Domain language of software architecture

(metamodel and rules)



Model-based

(DRY)



workspace {

model {
user = person "User"
softwareSystem = softwareSystem "Software System"
user —-> softwareSystem "Uses" User
}
|
. |
views {

systemContext softwareSystem {
include * |
autolLayout

Software System
[Software System]



webapp = container "Web Application"
database = contalner "Database"

user —> webapp "Uses"
webapp —-> database "Reads from and writes to"

container softwareSystem
include *
autolayout

User

[Person]

Software System
[Software System]

User

[Person]

Web Application

[Container]

I

I

I

I

I

I

I

I

I

I

| Reads from and
| writes to
I
I
I
I
I
I
I
I
I
I

|
v

Database

[Container]

| Software System
| [Software System]



Unspecified relationships can
pe implied from the model|



user

- >

softwareSystem "Uses"

User

[Person]

Software System
[Software System]

user -> webapp "Uses"
webapp —-> database

User

[Person]

Software System
[Software System]

"Reads

from and

User

[Person]

Web Application

[Container]

Reads from and
writes to

|
\ 4

Database

[Container]

| Software System
| [Software System]

writes to"



Implied relationships
can be disabled using:

limpliedRelationshilips false



Separation of content
and presentation



HTML & CS5S

the /o1 of

S CSS design
>

visual enlightenment for the web
by dave shea and molly e, holzschiag




workspace {

model {
user = person "User"
softwareSystem = softwareSystem "Software System"
webapp = container "Web Application"
database = container "Database"

user —> webapp "Uses"
webapp —-> database "Reads from and writes to"

}
views {
systemContext softwareSystem {
include *
autolLayout
}
container softwareSystem {
include *
autolayout
}
}

{

User

[Person]

Software System
[Software System]

User

[Person]

Web Application

[Container]

I

I

I

I

I

I

I

I

I

I

| Reads from and
| writes to
| |
I

I

I

I

I

I

I

I

I

|
v

Database

[Container]

| Software System
| [Software System]



workspace {

model {
user = person "User"
softwareSystem = softwareSystem "Software System" {
webapp = container "Web Application"
database = container "Database"

User

[Person]

user -> webapp "Uses" User
webapp -> database "Reads from and writes to" oo

views { Uses
systemContext softwareSystem |
include *

autoLayout

Web Application

[Container]

Reads from and
writes to

[Software System]

contalner softwareSystem {
include *
autolayout

Database

[Container]

|
|
|
|
|
|
|
|
|
|
} Software System |
|
|
|
|
|
|
|
|
|
|
|

theme default .

| Software System
| [Software System]



Route 53

[Infrastructure Node]

US-East-1
[Deployment Node]

Amazon Web Services
[Deployment Node]

_ Forwards
requests to
[HTTPS]

— >

Elastic Load Balancer

[Infrastructure Node]

Database

Element

_ 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.

— b

Amazon EC2
[Deployment Node]

Autoscaling group
[Deployment Node]

Infrastructure Node Relationship

Reads from and _
writes to
[JDBC/SSL]

Database

[Container: Relational database schema]
—|
Stores information regarding the
veterinarians, the clients, and their
pets.

MySQL
[Deployment Node]

Amazon RDS
[Deployment Node]



' 7\ '
4 N
i Web Application
Route 53 Elastic Load Balancer [Container: Java and Spring Boot] Database
[Infrastructure Node] [Infrastructure Node] [Container: Relational database schemal
— requesste. — requeststo T » Alowsemployesstoviewand - — || ReTHIORAT || 5
q Cﬁ g manage information regarding the Stores information regarding the
[HTTPS] [HTTPS] veterinarians, the clients, and their UDBC/SSL] veterinarians, the clients, and their
pets. pets.
N\ J
i Amazon EC2 msat] MySQL
k. [Deployment Node] E [Deployment Node]
. J -
sBe Autoscaling group 3 Amazon RDS
v [Deployment Node] 83 [(Deployment Node]
J
F{ US-East-1
[Deployment Node]
Amazon Web Services
[Deployment Node]
( ) (~ ) ( )
Deployment Node, Amazon Deployment Node, Amazon Deployment Node, Amazon
Web Services - Auto Scaling Web Services - Cloud Web Services - EC2
Database Element 4N
& O
\ J . J \ J
a4 1 a4 W { ) { N ( N\
Deployment Node, Amazon Infrastructure Node, Amazo
Selomert s Anson W e RO, oepomert s, anaon Wt || s ot o
(83 g
\ J \ J \ J \ J \ J

Relationship




Styling of elements and
relationships is achieved

via tags



workspace {

model {
softwareSystem "Software System"

J

views {
systemLandscape {
include *
autolayout

} Software System
[Software System]



Software System

[Software System]

styles {
element "Software System" {
background #1168bd
color #ffffff

shape RoundedBox




Personal Banking

Customer

[Person]

A customer of the bank, with

/ personal bank accounts. .
- N
- - N
bighank.com/ib Views account Views account ~ |
. USII’] balances, and balances, and Sends e-mails to
_ [ang] makes payments makes payments ~
/ using using ~
/ \ ~

Web Application

[Container: Java and Spring MV(]

Mobile App E-mail System

[Software System]

Single-Page Application

[Container: JavaScript and Angular]

Delivers to the [Container: Xamarin]

I

I

I

: I
customer's web — . . Provides a limited subset of the

browser Provides all of the Internet banking Internet banking functionality to :

I

I

I

I

Delivers the static content and the
Internet banking single page
application.

The internal Microsoft Exchange

) : : : . . : : e-mail system.
functionality to customers via their customers via their mobile device. y

web browser.

~
~
\ / -
Makes API calls to Makes API calls to Sends e-mail
[JSON/HTTPS] [JSON/HTTPS] using
\ / - [SMTP]
~
e

Mainframe Banking
System

[Software System)]

Database

[Container: Oracle Database Schema]

|
|
|
|
API Application |

Reads from and [Container: Java and Spring MV(]

writes to

— — Makes APl callsto — —

Provides Internet banking [XML/HTTPS] Stores all of the core banking

information about customers,
accounts, transactions, etc.

Stores user registration information, -
hashed authentication credentials, UDBC] functionality via a JSON/HTTPS API.
access logs, etc.

| Internet Banking System
| [Software System] |



Personal Banking

Customer
[Person]
-~ ~
-~ N
.« / \
bigba\rlwllif;m Jib Views account Views account ~ _
using balances, and balances, and Sends e-mails to
makes payments makes payments N
e [HTTPS] : .
using using N
-~ / \ N

Web Application Delivers to the : . Mobile App E-mail System
[Container: Java and Spring MVC] el SIngIe-Page Appllcatlon
browser [Container: JavaScript and Angular]

I
I
I
I
[Container: Xamarin] | [Software System]
I
I
I
I
I

~
~
\ / -
Makes API calls to Makes API calls to Sends e-mail

[JSON/HTTPS] [JSON/HTTPS] using

\ / _~ [SMTP]
_ |
~ I
I
I

.. | Mainframe Banking
Database Readsfromand __ __ API Application — — Makes APl callsto — — Svstem
_ writes to [Container: Java and Spring MV(] y
[Container: Oracle Database Schema] [JDBC] [XML/HTTPS] [Software System]

|
|
|
| Internet Banking System |
| [Software System] |



Rendering tool
Independent



“Diagrams as code 1.0"

PlantUML, Mermaid, etc are input formats



Diagrams as code 1.0

linclude https://raw.githubusercontent.com/plantuml-stdlib/C4-PlantUML/master/C4.puml
linclude https://raw.githubusercontent.com/plantuml-stdlib/C4-PlantUML/master/C4 Context.puml

Person (User, "User")
System (SoftwareSystem, "Software System")

Rel D(User, SoftwareSystem, "Uses")

SHOW LEGEND ()
@enduml

Uses

Software System

Legend
person
system



“Diagrams as code 2.0"

PlantUML, Mermaid, etc are output formats




Software System
[Software System]

[System Context] Software System
Fr 4 March 2022, 09:27 Greenwich Mean Tim

lagrams as code 2.0

workspace {

model {
user = person "User"
softwareSystem = softwareSystem "Software System"

user —-> softwareSystem "Uses"

}
views {
theme default
}
}

User
[Person]

Uses

Software System

Software System

[Software System]
[Software System] Software System

Legend
person
system

User

[Person]

Software System
[Software System]

Software System - System Context

User

[Person]

Software System

[Software System]




Automatic layout
VS
manual layout?



n Structurizr About Demo Products Pricing Help

Structurizr Lite

Overview | Getting started | Usage | Auto-sync | Workflow | Docker Hub | EULA

Overview

Packaged as a Docker container, and designed for developers, this version of Structurizr provides a way to quickly work with a single
workspace. It's free to use, and allows you to view/edit diagrams, view documentation, and view architecture decision records defined in

a DSL or JSON workspace.

B structurizr A~ 0o B RO B structurizr B structurizr
o m
Financial Risk . . adr-tools . ° e
system Financial Risk System 1. Record architecture decisions
= 2 1. Context -~ © s
A global investment bank based in London, New York and Singapore rades (buys and sells) financial products with other banks (counterparues). When share
the ban
‘ oney) by Alcuations on the data held about their trades. The bank has an exisung Trade D,
but ne w Risk Systern
— Status
Accepted
Context
E We need to record the architectur al dedsions made on this project
Decision
E E SEPT— We will use Architecture Degsion Records, as described by Michael Nygard in thi Ucke
- - Consequences
See Michael Nygard's artidle, linked above
= =

https://structurizr.com/help/lite




User

[Person]

User

[Person]

Web Application

. | Software System Container
[Container] |

Relationship

Reads from and
writes to

I

I

I

I

I

I

I

I

I

I

[Software System] :
| |
I
I
I
I
I
I
I
I
I
I
I
I

Database

[Container]

|
|
|
|
|
|
|
|
|
|
Software System |
|
|
|
|
|
|
|
|
|
|
|

| Software System
| [Software System]



Web Application

[Container]

’
- l
,

Database

[Container]




docker

run -1t —--rm -p

) Structurizr

System Landscape diagram for Big Bank
plc

#SystemLandscape

System Context diagram for Intemet Banking System

System Context diagram for Internet
Banking System
#SystemContext

-V

8080:8080

Personal Banking

Customer

[Person]

A customer of the bank, with

i ]

~
_ personal bank accounts. .
~
~
~
~ / \
~
- Views account \
- balances, and Withdraws cash
- makes payments using
| using \

||
~

~

]

»

E & ©

Save workspace

(diagram not editable; automatic layout enabled)

Asks questions to

[Telephone]

~N

~N

/Users/simon/bigbankplc/:/usr/local/structurizr structurizr/lite

| /

Internet Banking System

[Software System]

Allows customers to view
information about their bank
accounts, and make payments.

+

\ Sends e-mail
using

N\ |

E-mail System
[Software System]

The internal Microsoft Exchange
e-mail system.

Big Bank plc
[Enterprise]
—

Allows customers to withdraw cash.

Gets account
information from,
and makes
payments using

ATM

[Software System]

Customer Service Staff

[Person]

Customer service staff within the
bank.

Mainframe Banking
System

[Software System]

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

Back Office Staff

[Person]

Administration and support staff
within the bank.

System Landscape diagram for Big Bank plc

Monday, 11 October 2021, 08:40 GMT+01:00




) Structurizr

Financial Risk
System

1 Context
1.1 Trade Data System
1.2 Reference Data System
2 Functional Overview
3 Quality Attributes
3.1 Performance
3.2 Scalability
3.3 Availability
3.4 Failover
3.5 Security
3.6 Audit
3.7 Fault Tolerance and Resilience
3.8 Internationalization and
Localization
3.9 Monitoring and Management
3.10 Data Retention and Archiving

3.11 Interoperability

Monday, 11 October 2021, 08:45 GMT+01:00

ldocs <directory name>

Diagrams Documentation Decisions Help

Financial Risk System

1T Context

A global investment bank based in London, New York and Singapore trades (buys and sells) financial products with other banks (counterparties). When share
prices on the stock markets move up or down, the bank either makes money or loses it. At the end of the working day, the bank needs to gain a view of how
much risk they are exposed to (e.g. of losing money) by running some calculations on the data held about their trades. The bank has an existing Trade Data
System (TDS) and Reference Data System (RDS) but need a new Risk System.

Configuration User

[Person]

Business User

[Person]
Aregular business user who can

also configure the parameters

A regular business user.
used in the risk calculations.

Views reports
Configures using \
parameters using

Financial Risk System

[Software System] Sends a

notification that a
report is ready to
[E-mail message]

Calculates the bank's exposure to
risk for product X.

Gets trade data

] \
from Gets Sends critical Uses for user Sends a \

counterparty failure alerts to authentication notification that a
data from [SNMP] and authorisation report is ready to \
[

Central Monitoring

Service
[Software System]

Reference Data System

Trade Data System

[Software System]

Active Directory E-mail system
[Software System]
[Software System] [Software System]
Manages reference data for all
counterparties the bank interacts

with.

The system of record for trades of
type X.

_‘ The bank's authentication and The bank's Microsoft Exchange
The bank's central monitoring and authorisation system. system.

alerting dashboard.

System Context diagram for Financial Risk System

1 1 TvradA NMNAa+ta CrvictrAarna
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. Structurizr Diagrams Documentation Decisions Help

adr-tools

8. Use ISO 8601 Format for Dates a d r-tOO | S _ S u m m a ry

7. Invoke adr-config executable to get configuration

6. Packaging and distribution in other version control repositories [Software System] adr-tools
5. Help comments 5{

4. Markdown format

3. Single command with subcommands

2. Implement as shell scripts 20 1 7

1. Record architecture decisions

8. Use ISO 8601 Format for Dates © Accepted
Tuesday, 21 February 2017

2016

7. Invoke adr-config executable to get configuration © Accepted
Saturday, 17 December 2016

Sun Oct 03 2021 10:08:10 GMT+0100 (GMT+01:00)

6. Packaging and distribution in other version control repositories © Accepted
Tuesday, 16 February 2016

5. Help comments © Accepted
Saturday, 13 February 2016

4. Markdown format © Accepted
Friday, 12 February 2016

3. Single command with subcommands © Accepted
Friday, 12 February 2016

2. Implement as shell scripts © Accepted
Friday, 12 February 2016

1. Record architecture decisions © Accepted
Friday, 12 February 2016
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A command line utility for Structurizr.
Simon Brown Updated base Docker image. v d22bole 14 days ago ‘%) 173 commits
¢ structurizr.com
B .github/workflows Create gradle.yml| 17 months ago markdown olantuml asciidoc
W docs Updated to reflect new release. 14 days ago software-architecture architecture-doc
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] Readme
Y .gitignore Include docs and ADRs for the examples via the DSL. 13 months ago 55 Apache-2.0 License
Y Dockerfile Updated base Docker image. 14 days ago Y 282 stars
. : 9 watchin
Y LICENSE Initial commit 2 years ago © J
Y 40 forks
Y README.md Fix casing. 2 months ago
Y build.gradle Updated to reflect new release. 14 days ago
Releases 34
Y gradlew Initial commit. 2 years ago
O v1.19.0 .-Latest
3 gradlew.bat Updated DSL library and changed packaging from Spring Bootto ar... 7 months ago 14 days ago

https.//github.com/structurizr/cli




./structurizr.sh export -workspace /Users/simon/bigbankplc/workspace.dsl -format plantuml

Exporting workspace from /Users/simon/bigbankplc/workspace.dsl
- loading workspace from DSL
- using StructurizrPlantUMLExporter
- writing /Users/simon/bigbankplc/structurizr-SystemLandscape.puml
- writing /Users/simon/bigbankplc/structurizr-SystemContext.puml
- writing /Users/simon/bigbankplc/structurizr-Containers.puml
- writing /Users/simon/bigbankplc/structurizr-Components.puml
- writing /Users/simon/bigbankplc/structurizr-SignIn.puml
- writing /Users/simon/bigbankplc/structurizr-LiveDeployment.puml
- writing /Users/simon/bigbankplc/structurizr-DevelopmentDeployment.puml
- writing /Users/simon/bigbankplc/structurizr-SignIn-sequence.puml
- finished
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More advanced features



How do you diagram large and
complex software systems?
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Enterprise-wide modelling?
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Scripting support

(via JSR-223: Java Scripting API)



workspace {

model {

J

l'script groovy {
workspace.views.createDefaultViews ()
workspace.views.viliews.each { i1t.disableAutomaticLayout () }



Plugin support

VIEREVE),



Hybrid usage

(DSL and Java)



workspace {

model {
s = softwareSystem "Software System" {
webapp = container "Web Application"
database = container "Database" {
webapp -> this "Reads from and writes to"

views {
systemContext s {
include *
autoLayout

container s {
include *
autoLayout



StructurizrDslParser parser = new StructurizrDslParser();
parser.parse (new File("workspace.dsl"));

Workspace workspace parser.getWorkspace () ;

Contaliner webApplication = workspace.getModel ()
.getSoftwareSystemWithName ("Software System”)
.getContainerWithName (“"Web Application");

// add components manually or via automatic extraction

// add a component view
ComponentView componentView = workspace.getViews ()

.CreateComponentView (webApplication, "Components",

componentView.addDefaultElements () ;
componentView.enableAutomaticLayout () ;

"Description");



Custom tooling



Authoring tool

Create diagrams as code (Java, .NET,
TypeScript, Python, PHP, etc) or text
(DSL, YAML) via a number of different
authoring tools.

private static final long WORKSPACE_ID = 25441;
private static final String API_KEY = "";
private static final String API_SECRET = "“;

public static void main(String[] args) throws Exception {
// all software architecture models belong to a workspace
Workspace workspace = new Workspace("Getting Started”, “This is a model of my software system.");
Model model = workspace.getModel();

// create a model to describe a user using a software system

Person user = model.addPerson("User", "A user of my software system.");

SoftwareSystem softwareSystem = model.addSoftwareSystem(“Software System”, "My software system.");
user.uses(softwareSystem, "Uses");

// create a system context diagram showing people and software systems

ViewSet views = workspace.getViews();

SystemContextView contextView = views.createSystemContextView(softwareSystem, “SystemContext", "An example of
contextView.addAllSoftwareSystems();

contextView.addAllPeople();

// add some styling to the diagram elements

Styles styles = views.getConfiguration().getStyles();
styles.addElementStyle(Tags.SOFTWARE_SYSTEM) .background("#1168bd").color ("#ffffff");
styles.addElementStyle(Tags.PERSON) .background("#08427b").color ("#ffffff").shape(Shape.Person);

// upload to structurizr.com (you'll need your own workspace ID, API key and API secret)
StructurizrClient structurizrClient = new StructurizrClient(API_KEY, API_SECRET);
structurizrClient.putWorkspace (WORKSPACE_ID, workspace);

workspace "Getting Started" "This is a model of my software system." {

model {
user = person "User" "A user of my software system."
softwareSystem = softwareSystem "Software System" "My software system."

user —> softwareSystem "Uses"

}

views {
systemContext softwareSystem "SystemContext" "An example of a System Context diagram."
include *

}

styles {
element "Software System" {
background #1168bd
color #ffffff

element "Person" {
shape person
background #08427b
color #ffffff

Workspace

A workspace is the wrapper for a
= = = Creates = = software architecture model and views,
described using the C4 model and
an open JSON data format.

A

Consumes

Custom tool

Your own tooling to parse the model

and views; for integration into other

rendering tools, dashboards, service
catalogs, etc.

<4 = Renders= = =

Rendering tool

Render views using multiple
diagramming tools and formats
(Structurizr cloud service/on-premises
installation, PlantUML, Mermaid,
WebSequenceDiagrams, llograph, etc).




Usage scenarios



Hand-crafted models



"Diagrams as data”



Static diagrams

(e.g. PNG/SVG)



Interactive aiagrams

(e.g. browser-based)



Closing thoughts




“Diagrams as code” is easy to author,
diff, version control, collaborate on,
iIntegrate into CI/CD, etc



Diagrams as code 1.0

linclude https://raw.githubusercontent.com/plantuml-stdlib/C4-PlantUML/master/C4.puml
linclude https://raw.githubusercontent.com/plantuml-stdlib/C4-PlantUML/master/C4 Context.puml

Person (User, "User")
System (SoftwareSystem, "Software System")

Rel D(User, SoftwareSystem, "Uses")

SHOW LEGEND ()
@enduml

Uses

Software System

Legend
person
system



Software System
[Software System]

[System Context] Software System
Fr 4 March 2022, 09:27 Greenwich Mean Tim

lagrams as code 2.0

workspace {

model {
user = person "User"
softwareSystem = softwareSystem "Software System"

user —-> softwareSystem "Uses"

}
views {
theme default
}
}

User
[Person]

Uses

Software System

Software System

[Software System]
[Software System] Software System

Legend
person
system

User

[Person]

Software System
[Software System]

Software System - System Context

User

[Person]

Software System

[Software System]




“Diagrams as code 2.0"
makes this model based,
separating content from presentation



Think about diagrams as being
“disposable” artefacts



Developers
VS
non-developers?



Store your diagrams and docCs
IN version control,
next to your source code



"Publish” the diagrams anad
documentation if necessary



Up front design
VS
long-lived documentation?



‘= README.md V4

Structurizr DSL cookbook

Creating software architecture diagrams from a textual definition is becoming more popular, but it's easy to introduce inconsistencies into
your diagrams if you don't keep the multiple source files in sync. This cookbook is a guide to the Structurizr DSL, an open source tool for
creating diagrams as code from a single consistent model.

Table of contents

e |ntroduction

e Workspace

e Workspace extension
e System Context view
e Container view

e Component view

e Filtered view

e Dynamic view

e Deployment view

e Amazon Web Services
e Element styles

e Relationship styles

e Themes

 |mplied relationships

e Scripts

https://github.com/structurizr/dsl/tree/master/docs/cookbook



multiple diagrams based upon the C4 model, in multiple output formats, from a single DSL source file. Some features Graph PlantUML C4-PlantUML PR DOT WebSequenceDiagrams llograph

The Structurizr DSL (as mentioned on the ThoughtWorks Tech Radar - Techniques - Diagrams as code) allows you to create Structurizr Structurizr Export Export Export Export Export Export
Diagram
( 'docs, 'adrs, !script, etc) are unavailable on this demo page - see Help - DSL for details.

[System Context] Software System (#SystemContext) Vv

DSL language reference v & Upload </> »| Render

1~ workspace "Getting Started" "This 1s a model of my software system." { _ _ _
(diagram not editable; automatic layout enabled)

2
3~ model {
4 user = person "User" "A user of my software system."
5 softwareSystem = softwareSystem "Software System"” "My software system."
6
7 user -> softwareSystem "Uses"
8 ¥
9
10 ~ views {
11 ~ systemContext softwareSystem "SystemContext" "An example of a System Context di
12 include *
13 autoLayout
14 }
15
16 ~ styles {
17 ~ element "Software System" { User
18 background #1168bd (Person]
19 color #ffffff
20 } A user of my software system.
21~ element "Person" {
22 shape person
23 background #08427b
24 color #ffffff
25 } |
26 }
27 1 Uses
28 |
29 }
|
Software System
[Software System)]
My software system.

https://structurizr.com/dsl




Thank you!

Simon Brown
W @simonbrown




