The art of visualising
software architecture

@simonbrown
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Enough detail to
start exploring
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Very detailed and precise

(terrain, buildings, etc)
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This doesn't make sense,
put we'll explain it.
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Did you find this exercise challenging?




've run this workshop
in 25+ countries
for 10,000+ people




Software architects
struggle to communicate
software architecture




Do you use UML?



In my experience, optimistically,

1 out of 10 people use UML




| do use UML, but not for
software architecture



GOOSIC software architecture diagram
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Moving fast in the same direction
as a team requires

good communication




Think about notation




Anonymous User

Relational Database

Twitter

Aggregated User

Web Application

File System

Content Updater

\4

GitHub

[Containers] techtribes.je

Administration User

NoSQL Data Store

Anonymous User Aggregated User Administration User

[Person] [Person] [Person]

Uses Uses Uses
[HﬁPS\ [HT$PS] ‘/[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 Trom [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?l)‘?cd ;\),Z)rr]tt(?e,godéa]lta 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




To describe a software architecture,
we use a model composed of

multiple views or perspectives.

Architectural Blueprints - The “4+1" View Model of Software Architecture
Philippe Kruchten



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
Logical View | De€velopment
J View
Scenarios
Process View Physical View
Integrators System engineers
Performance Topology
Scalability Communications

Figure 1 — The "4+1" view model




Why iIs there a separation
petween the logical and
development views?



Our architecture diagrams
don't match the code.



JUST ENOUGH
SOFTWARE ARCHITECTURE

A RISK-DRIVEN APPROACH
GEORGE FAIRBANKS

FOREWORD BY DAVID GARLAN

Model-code gap. Your architecture models and your source code will not show the
same things. The difference between them is the model-code gap. Your architecture
models include some abstract concepts, like components, that your programming lan-
guage does not, but could. Beyond that, architecture models include intensional ele-
ments, like design decisions and constraints, that cannot be expressed in procedural
source code at all.

Consequently, the relationship between the architecture model and source code is
complicated. It is mostly a refinement relationship, where the extensional elements
in the architecture model are refined into extensional elements in source code. This

is shown in Figure 10.3. However, intensional elements are not refined into corre-
sponding elements in source code.

Upon learning about the model-code gap, your first instinct may be to avoid it. But
reflecting on the origins of the gap gives little hope of a general solution in the short
term: architecture models help you reason about complexity and scale because they

are abstract and intensional; source code executes on machines because it is concrete
and extensional.

“model-code gap”



We lack a common vocabulary
to describe software architecture
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PICTORIAL DIAGRAM
OF CIRCUIT

VOLTMETER

I*4 AMPERES

= EzI12VOLTS

@scnnnnc OF CIRCUIT

Figure 8. Diagrom of a dasic olrowis,
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Facilitieso

s Encryption
& . 2]

Security

Seminar i] DataAccess Access Control | <<infrastructure>=>

Management O— ©—
<<Ul>> ~ N

The construction of low-level
components into larger parts of the gl

3] a system are shown on the Fireual
Component diagram. $:|

a Seminar Persistence AcceptRequest()
Student Persistence | <<infrastructure>> XSL Stylesheets

Administration @" ForwardRequest()
<<l]>> o’

-
-

<<oomponent>> .-~ RetumResponse()

DalaAccégO_ <<requires>>
Schedule

Schedule
o— =]

Interfaces are modeled on :
the diagram using the

o . Interface or Exposed gl gl
University DB Interf |
. nterface elements. Web Server ASP Pages

<<d(atabase>> DoRequest()

DataAccess
AO—{ Facilities

Faeilit/ies - S $_—-|
%, O—CT_J N\ COM+ Component Environment

~
\ ~ 334 Encryption The collection of some $:|

\ ¥ O—{— 1 Security components within another

Vo 's A ~ <<jinfrastructure>> are modeled here. Business Logic
=] Seminar - DataAccess L N\ Access Co
— Management ( C—L_1  Siudent e — N

S
<<application>> N ~ N\ e
N
N

Student je-3
e
SS

/ Doy BN
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~  Seminar b
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VAR 1 /\f
P P e \
Student /s S DataAckess
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Oracle Database




Software System

Web
Application

Relational
Database

Component

noun com-po-nent | \kem-'po-nant, ‘kam-, kam-\

Simple Definition of COMPONENT

: one of the parts of something (such as a system or mixture) :

something

Popularity: Top 30% of words

an important piece of




Ubiquitous
language




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



Software System

Container

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

Component

A software system is made up of one or more containers,
each of which contains one or more components,
which in turn are implemented by one or more classes (or code).






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
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| C5 Alllance plans
Microsoft events in Channel
Islands

Crannel Island cloud provider, C3 Alllance are
organtsing two breakfast events in both Jersey
and Guerrsey, named Leveragieg Mrosoft
Technologies for Regulatory Comptiance’. The
breakfast beiefings are due to Include
demonstrations of the latest Microsoft
technologies and how they are combined. The
briefings will cover Microsoft CRM process
driven forms, SharePoint Workdlow &
Collaboration and SQ8. Server Data
Warehousing technology. €5 Alllance, who
work with a number of clients, both financlal
...

Postod Todwy

Talks Content Tweets

Most active business tribes

—Ew

'U w v

[® Jersey residents set to
have choice in fibre
broadband

Sure customers will s0on be able to access
Jersey's fibre network following the reaching
of an agreement between Sure and JT that
firalives the commercial arrangements for
8ccess to the network, The agreement means
that JT has gone some wary to fulfilling the
second condition of the eight that were set
out In the States of Jersey's funding
armangements for the network, as agreed by
the Treasury Mintster, Senator Philip Ozcuf,
*This Is excellent news for owr broadband
ustomers who have been extremely pati...

s ey

Talks by local speakers

Most active community tribes

"

® Logicalis Group taking
over Jersey cloud provider

Logicatls Geoup, the International IT sobutions
and managed services provider, has
announced the acquisition of Jersey's IConsult
Limited, a privatety owned Jersey company
and provider of desktop and madl hosted
solutions to the small medium businesses
(SMB) market within the Channel

Islands. Theough their data facility In Jersey
the comparry services over 800 users on the
tslands, mainty in the financial and
professional services sectors, Thelr main
offering is a hosted desktop solution, using
primartly ...

Posted 18 Oct 201}

014 2013 2012

i Ted talk 7| Agile software 7| Software architecture and
With the business plan and objectives recently architecture sketches and the balance with agility
taunched for Digital Jersey, our Session Stx
with Ted Ridgway Watt, will explore some of NoUML mmwumau—ua:'
the key technalogy trends which tanovative ARy s shout moving fast nd thls requires dmmm‘"'m""““;.l":"‘:“ .
small businesses are currently focused on in $00d communication, A consistent, shared 'w“’“m“u“m"m-
order to develop competitive advantage and Vision t5 essential in order for teams o push In il et
ST e I e the same direction, but Rt's swprising thet business whie carefully managing time and
C3 s o many agle teams struggle to effectively budgetary constraints. Bt there's stil more
Change everything. communicate the architecture of the software o Gn s Dicaise sven s mll Samowmt of
they are bullding. As an industry we do have

[ ot Mand O Comtrence 2013
Presessaon | 17 et 2013

Blog posts, etc

the Unified Modeting Language (LML), yet
‘many people favour informal “boxes and
lines” sketches instead. The problem is that
Such dagrams rarely make any sense, usually
need & narrative to accom...

P 1o et 00
Wortshep | 11 Gt 2003

software architecture can help prevent many
of the problems that projects face,
particdarty If the team seems to be more
haotic than they are self-ongasising.
Succes...

Software Archtact 201
Presentation | 9 Oct 2013

y# OSX & Cisco IPsec VPN @ C5 Alliance plans @ Durrell's Lonely Dodo
fssues Microsoft events in Channel The Lonely Dodo was created to increase an
o Islands mdwnumunu

comnect to & VPN using O5X's bufit-in Clico

PSec client (under System Preferences >

Netwerk). Turns out i1 10.8 (Moustai Lion), B ettt

this for the mast part doesn't work. Nefther Y, named

Wit the legacy Cisco GUI client. After much Tochkmtegtes for Rogistory Complancy’. The

digging arcund, this seems to be down to the Dreakfast briefiags are due to tnclude
demonstrations of the latest Microsoft

config on the server end but mainty due to
Mountain Lion being a 64bit OS5, There is a fix
for eartier versions of OSX running on older

techtribes.je

A simple content aggregator for

hardware which requires you to boat into 3... m"""-m""f:‘ ° ° °
Postd Todwy w0 1530 ‘Warehousing technology. CS Alllance, who
work with & number of clients, both financial
(3 Increase Your Pinterest @ Back to the future: Is this ® Jersey residents set to
Power : Pin Using Viraltag déja vu? CMI Presentation have choice in fibre
Theee weeks in to the Pirterest Prosperity 24.7 were recently invited to broadband
and 1t &idn’t take kong for me to reatise | had m-m:gmmun . N —
bitten off quite a big task. Fitting in 50 pins Meller, Jersey. poig oy

between other work, meetings and the shop

‘was set the subject matter of: “Back to the

of an agreement between Sure and JT that

was going to take werking Smart not Just fiture: s this 43k v Chvis based his

hard. Thankfully | had the app Viraltag to help presentation upon McGregar’s X-Y fimaitons the commerciul arrungements for
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Aggregated User

Anonymous User [Person] Administration User
[Person] [Person]
) A user or business with
content that is aggregated into A system administration user,

Anybod th o}
nybody onthe we the website, signed in using signed in using a Twitter ID.

their Twitter ID.

diagram

View people, tribes (businesses,
communities and interest
groups), content, events, jobs, Manage user profile
etc from the local tech, digital and tribe membership
and IT sector

Add people, add tribes and
manage tribe membership

techtribes.je
[Software System]

techtribes.je is the only way to

keep up to date with the IT, tech

and digital sector in Jersey and
Guernsey, Channel Islands.

Gets content using
RSS and Atom
feeds from

Gets profile information
and tweets from

Gets information
about public code
repositories from

!

Twitter GitHub Blogs
[Software System] [Software System] [Software System]

[System Context] techtribes.je



Anonymous User Aggregated User Administration User
[Person] [Person] [Person]

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.

o O a I e r Reads from and writes data to Reads from

[SQL/JDBC, port 3306] Reads from [Mongo DB Wire Protocol, port 27017]

. ¢ \
Relational Database
I N : NoSQL Data Store
d I a g a l I I [Container: MySQL 5.5.x] File System [Container: MongoDB 2.2.x]

[Container]

Stores people, tribes, tribe
membership, talks, events, jobs, Stores search indexes.
badges, GitHub repos, etc.

¢ 1 /

: Writes to Reads from and writes data to
Read?sgl?/rleaBr(\:d [\;\érr]tt%o%?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



3. Component
diagram

Relational Database
[Container: MySQL 5.5.x]

A

Reads from and writes data to
[SQL/JDBC, port 3306]

GitHub Component Search Component
[Component: Spring Bean [Component: Spring Bean
and |DBC] and Apache Lucene]

File System

[Container]

/

Writes to

Provides access to GitHub Search facilities for news

repos. feed entries and tweets.

™\

Updates
GitHub repos

using

Twitter Connector
[Component: Spring Bean
and Twitter4j]

Retrieves profile
information and tweets
(using the REST and
Streaming APIs).

Gets profile information
and tweets from
[HTTPS]

Twitter
[Software System]

* Used by all components
[Components] techtribes.je - Content Updater

Updates search
indexes using

AN,

Scheduled Content
Updater
[Component: Spring
Scheduled Task]

Refreshes information from
external systems every 15
minutes.

GitHub Connector
[Component: Spring Bean
and Eclipse Mylyn]

Retrieves information about
public repos.

Gets information

about public code

repositories from
[HTTPS]

GitHub

[Software System]

News Feed Entry
Component
[Component: Spring Bean
and MongoDB]

Provides access to blog
entries and news.

Stores blog
entries using

NoSQL Data Store
[Container: MongoDB 2.2.x]

A

Reads from and writes data to
[Mongo DB Wire Protocol, port 27017]

Tweet Component
[Component: Spring Bean
and MongoDB]

Provides access to tweets.

Stores tweets

Logging Component
[Component: Spring
Bean and log4j]

Provides logging facilities to
all other components.

News Feed

Connector
[Component: Spring Bean
and ROME]

Retrieves content from RSS
and Atom feeds.

Gets content using RSS
and Atom feeds from
[HTTP]

Blogs

[Software Systems]




«interface»

+ TweetComponent

|
«USES»
|

v
# MongoDbTweetDao

je.techtribes.component.tweet

4. Class
diagram



Anonymous User
[Person]

Anybody on the web.

View people, tribes (businesses,

communities and interest
groups), content, events, jobs,
etc from the local tech, digital
and IT sector

Gets profile information
and tweets from

Twitter
[Software System]

Aggregated User
[Person]

A user or business with

content that is aggregated into

the website, signed in using
their Twitter ID.

Manage user profile
and tribe membership

techtribes.je
[Software System]

techtribes.je is the only way to
keep up to date with the IT, tech
and digital sector in Jersey and

Guernsey, Channel Islands.

Gets information
about public code
repositories from

GitHub
[Software System]

Administration User
[Person]

A system administration user,
signed in using a Twitter ID.

Add people, add tribes and
manage tribe membership

Gets content using
RSS and Atom
feeds from

Blogs
[Software System]

[System Context] techtribes.je

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

Guernsey

Anonymous User
[Person]

Aggregated User
[Person]

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

[SQL/JDBC, port 3306]

Relational Database
[Container: MySQL 5.5.x]

Stores people, tribes, tribe
membership, talks, events, jobs,
badges, GitHub repos, etc.

Reads from and writes data to Writes to

[SQL/JDBC, port 3306]

Gets profile information
and tweets from
[HTTPS]

Twitter
[Software System]

Administration User
[Person]

Reads from

Reads from [Mongo DB Wire Protocol, port 27017]

File System
[Container]

Stores search indexes.

A

Content Updater
[Container: Java 7 Console
Application]

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

Gets information

about public code

repositories from
[HTTPS]

GitHub
[Software System]

NoSQL Data Store
[Container: MongoDB 2.2.x]

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

Reads from and writes data to

[Mongo DB Wire Protocol, port 27017]

Gets content using RSS
and Atom feeds from
[HTTP]

Blogs
[Software System]

[Containers] techtribes.je

Dlagrams are maps

Relational Database
[Container: MySQL 5.5.x]

Reads from and writes data to

[SQL/JDBC, port 3306]

GitHub Component
[Component: Spring Bean
and JDBC]

Provides access to GitHub
repos.

\ Updates search

Updates
GitHub repos

Twitter Connector
[Component: Spring Bean
and Twitter4j]

Retrieves profile
information and tweets
(using the REST and
Streaming APIs).

Gets profile information
and tweets from
[HTTPS]

Twitter
[Software System]

* Used by all components

File System

[Container]

/

Writes to

Search Component
[Component: Spring Bean
and Apache Lucene]

Search facilities for news
feed entries and tweets.

Provides access to blog

NoSQL Data Store
[Container: MongoDB 2.2.x]

/A

Reads from and writes data to
[Mongo DB Wire Protocol, port 27017]

News Feed Entry
Component
[Component: Spring Bean
and MongoDB]

Tweet Component
[Component: Spring Bean
and MongoDB]

Provides access to tweets.

entries and news.

indexes using

using
Scheduled Content
Updater
[Component: Spring
Scheduled Task]

Refreshes information from
external systems every 15
minutes.

GitHub Connector
[Component: Spring Bean
and Eclipse Mylyn]

Retrieves information about
public repos.

Gets information

about public code

repositories from
[HTTPS]

GitHub
[Software System]

Stores blog
entries using

7

Stores tweets
using

Logging Component
[Component: Spring
Bean and log4j]

Provides logging facilities to
all other components.

News Feed
Connector
[Component: Spring Bean
and ROME]

Retrieves content from RSS
and Atom feeds.

Gets content using RSS
and Atom feeds from
[HTTP]

Blogs
[Software Systems]

[Components] techtribes.je - Content Updater
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(sequence and collaboration
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for other views

Deployment

(mapping of containers
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Spring PetClinic

A sample application that illustrates how to build Java web applications using the Spring MVC framework
https://github.com/spring-projects/spring-petclinic/
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Software Reflexion Models:

Bridging the Gap between Source and High-Level Models®

Gail C. Murphy and David Notkin

Dept. of Computer Science & Engineering
University of Washington
Box 352350
Seattle WA, USA 98195-2350

{gmurphy, notkin}@cs.washington.edu

Abstract

Software engineers often use high-level models (for in-
stance, box and arrow sketches) to reason and com-
municate about an existing software system. One
problem with high-level models 1s that they are al-
most always inaccurate with respect to the system’s
source code. We have developed an approach that
helps an engineer use a high-level model of the struc
ture of an existing software system as a lens through
which to see a model of that system’s source code. In
particular, an engineer defines a high-level model and
specifies how the model maps to the source. A tool
then computes a soltware reflexion model that shows
where the engineer’s high-level model agrees with and
where 1t differs from a model of the source.

The paper provides a formal characterization of re-
flexion models, discusses practical aspects of the ap-
proach, and relates experiences ol applying the ap-
proach and tools to a number of different systems.
The illustrative example used in the paper describes
the application of reflexion models to Net BSD, an im
plementation of Unix comprised of 250,000 lines of C
code. In only a few hours, an engineer computed sev
eral reflexion models that provided him with a useful,
global overview of the structure of the NetBSD vir-
tual memory subsystem. The approach has also been
applied to aid in the understanding and experimen-
tal reengineering of the Microsoft Excel spreadsheet
product.

*This research was funded in part by the NSI' grant
CCR-8858804 and a Canadian NSERC post-graduate
scholarship.
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1 Introduction

Software engineers often think about an existing
software system in terms of high-level models.
Box and arrow sketches of a system, for instance,
are often found on engineers’ whiteboards. Al
though these models are commonly used, rea
soning about the system in terms of such models
can be dangerous because the models are almost
always inaccurate with respect to the system’s
source.

Current reverse engineering systems derive
high-level models from the source code. These
derived models are useful because they are, by
their very nature, accurate representations of the
source. Although accurate, the models created
by these reverse engineering systems may differ
from the models sketched by engineers; an exam-
ple of this is reported by Wong et al. [WTMS95].

We have developed an approach, illustrated in
Figure 1, that enables an engineer to produce
sufficiently accurate high-level models in a differ-
ent way. The engineer defines a high-level model
of interest, extracts a source model (such as a
call graph or an inheritance hierarchy) from the
source code, and defines a declarative mapping
between the two models. A software reflexion
model is then computed to determine where the
engineer’s high-level model does and does not
agree with the source model.! An engineer in
terprets the reflexion model and, as necessary,
modifies the input to iteratively compute addi-
tional reflexion models.

'The old English spelling differentiates our use of “re-
flexion™ from the field of reflective computing [Smi84].

1 Introduction

Software engineers often think about an existing
solftware system in terms ol high-level models.
Box and arrow sketches of a system, for instance,
are often found on engineers’ whiteboards. Al-
though these models are commonly used, rea-
soning about the system in terms of such models
can be dangerous because the models are almost
always inaccurate with respect to the system’s
source.

Current reverse engineering systems derive
high-level models from the source code. These
derived models are usetul because they are, by
their very nature, accurate representations of the
source. Although accurate, the models created
by these reverse engineering systems may differ
from the models sketched by engineers; an exam-

ple of this is reported by Wong et al. [WTMS95].
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JUST ENOUGH
SOFTWARE ARCHITECTURE

A RISK-DRIVEN APPROACH
GEORGE FAIRBANKS

FOREWORD BY DAVID GARLAN

Model-code gap. Your architecture models and your source code will not show the
same things. The difference between them is the model-code gap. Your architecture
models include some abstract concepts, like components, that your programming lan-
guage does not, but could. Beyond that, architecture models include intensional ele-
ments, like design decisions and constraints, that cannot be expressed in procedural
source code at all.

Consequently, the relationship between the architecture model and source code is
complicated. It is mostly a refinement relationship, where the extensional elements
in the architecture model are refined into extensional elements in source code. This

is shown in Figure 10.3. However, intensional elements are not refined into corre-
sponding elements in source code.

Upon learning about the model-code gap, your first instinct may be to avoid it. But
reflecting on the origins of the gap gives little hope of a general solution in the short
term: architecture models help you reason about complexity and scale because they

are abstract and intensional; source code executes on machines because it is concrete
and extensional.

"architecturally-evident coding style”



Examples of architecturally-evident
coding styles

Annotations/attributes @component, icomponent], eto
Naming conventions controler, *service, etc
Namespacing/packaging (com.mycompany.system.components.
Maven & Gradle modules, OSGi & Java 9 modules

JavaScript module patterns, ECMAScript 6 modules,
microservices, etc



Executable architecture
description language

Structurizr for Java and .NET
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public static void main(String[] args) throws Exception {
Workspace workspace = new Workspace(

Model model = workspace.getModel();



SoftwareSystem springPetClinic = model.addSoftwareSystem(

Person clinicEmployee = model.addPerson

clinicEmployee.uses(springPetClinic, "Uses");



Container webApplication = springPetClinic.addContainer (

Container relationalDatabase = springPetClinic.addContainer (

clinicEmployee.uses (webApplication

)

webApplication.uses(relationalDatabase



new ComponentFinder (

ComponentFinder componentFinder

SpringComponentFinderStrategy

SourceCodeComponentFinderStrateqgy

componentFinder. findComponents () ;



webApplication.getComponents().stream()
.filter(c -> c.getTechnology().equals(SpringComponentFinderStrategy.SPRING MVC CONTROLLER) )
.forEach(c -> clinicEmployee.uses(c, "Uses", "HTTP"));

webApplication.getComponents().stream()
.filter(c -> c.getTechnology().equals(SpringComponentFinderStrategy.SPRING REPOSITORY))

.forEach(c -> c.uses(relationalDatabase, "Reads from and writes to", "JDBC"));



ViewSet viewSet = workspace.getViews();

SystemContextView contextView = viewSet.createContextView(
springPetClinic

contextView.addAllSoftwareSystems();

contextView.addAllPeople();

ContainerView contailnerView = viewSet.createContainerView(

springPetClinic
containerView.addAllPeople();
containerView.addAllSoftwareSystems () ;
containerView.addAllContainers();

ComponentView componentView = viewSet.createComponentView (
webApplication

componentView.addAllComponents() ;

componentView.addAllPeople();

componentView.add(relationalDatabase);

e

e

e



StructurizrClient client = new StructurizrClient( ) ;

client.mergeWorkspace(1l234, workspace);

{
"id" : 0,
"name" : "Spring PetClinic",
"description" : "This is a C4 representation of the Spring PetClinic sample app (https://github.com/spring-projects/spring-petclinic/)",
"model" : {
"people"” : [ {
"tags" : "Element,Person'”,
"id" ¢ "2",
"name" : "Clinic Employee",
"description" : "An employee of the clinic",
"relationships" : [ {
"tags" : "Relationship,Synchronous",
"id" ¢ "3",
"sourceId" : "2",
"destinationId" : "1",
"description" : "Uses",
"interactionStyle" : "Synchronous”

Pro A
"tags" : "Relationship,Synchronous”,
Hidll : Il6|l,

"sourceId" : "2",

"destinationId" : "4",
"description" : "Uses",
"technology" : "HTTP",
"interactionStyle" : "Synchronous”

oo A
"tags" : "Relationship,Synchronous"”,
uidu o "28",

"sourceId" : "2",

"destinationId" : "8",
"description" : "Uses",
"technology" : "HTTP",
"interactionStyle" : "Synchronous"



Clinic Employee

[Person]

An employee of the clinic

Uses

Spring PetClinic

[Software System]

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

pets.

System Context diagram for Spring PetClinic

The System Context diagram for the Spring PetClinic system.
Friday 18 November 2016 22:21 UTC



Web Application

[Container: Apache Tomcat 7.x]

Allows employees to view and
Clinic Employee manage information regarding the
veterinarians, the clients, and their
pets.

[Person]

An employee of the clinic

I
Reads from and

writes to

[JDBC, port 9001]
I

Relational Database
[Container: HSQLDB]

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

Container diagram for Spring PetClinic

The Containers diagram for the Spring PetClinic system.
Friday 18 November 2016 22:21 UTC



Clinic Employee

CrashController

[Component: Spring MVC Controller]

Uses ses
_ [HTTP] [HTTP] {
1
1
1
1
___________ b Sttt ittt Aniiatiiiniiaalsiaiint. Wi S——|
VetController VisitController PetController OwnerController
[Component: Spring MVC Controller] [Component: Spring MVC Controller] [Component: Spring MVC Control ller] [Component: Spring MVC Controller]

Component diagram for Spring PetClinic - Web Application
The Components diagram for the Spring PetClinic web application.
Friday 18 November 2016 22:21 UTC
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O Diagram key

Here are the styles that have been used on this diagram.
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package org.springframework.samples.petclinic.serv.

import java.util Llection;

Reads from and import org.springframework.dao.DataAccessException;
i ——— : inport org.springframework. samples.petclinic.model.Owner;
import org.springframework.samples.petclinic.model.Pet;
import org.springframework. samples.petclinic.nodel.PetType;
inport org.springframework.samples.petclinic.model.Vet;
import org.springframework.samples.petclinic.model
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YOU Ccan create
many visualisations
from a single model
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TeamCity

Integration with your
puild process keeps
models up to date




Once you have a model|
of your software system,
you can explore it
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The 1990's called and
they want their tools back!

It's 2016 and we shouldn’t be using a general purpose
diagramming tool for software architecture



Abstractions first,
notation second

Ensure that your team has a ubiquitous
language to describe software architecture




Thank you!

simon.brown@codingthearchitecture.com
@simonbrown
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Technical leadership and
the balance with agility

Simon Brown
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Software
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Visualise, document and explore
your software architecture

Simon Brown




