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| help software teams understand

software architecture,
technical leadership and
the balance with agility
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Software architecture
needs to be more

accessible
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Financial Risk System

1. 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 of losing money they are exposed to, 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
needs a new Risk System.

1.1. Trade Data System

The Trade Data System maintains a store of all trades made by the bank. It is already configured to
generate a file-based XML export of trade data to a network share at the close of business (5pm) in New
York. The export includes the following information for every trade made by the bank:

« Trade ID, Date, Current trade value in US dollars, Counterparty ID

1.2. Reference Data System

The Reference Data System stores all of the reference data needed by the bank. This includes information
about counterparties (other banks). A file-based XML export is also generated to a network share at 5pm in
New York, and it includes some basic information about each counterparty. A new reference data system is
due for completion in the next 3 months, and the current system will eventually be decommissioned. The

current data export includes:

« Counterparty ID, Name, Address, etc...

2. Functional Requirements

1. Import trade data from the Trade Data System.
2. Import counterparty data from the Reference Data System.
3. Join the two sets of data together, enriching the trade data with information about the
counterparty.
. For each counterparty, calculate the risk that the bank is exposed to.
. Generate a report that can be imported into Microsoft Excel containing the risk figures for all
counterparties known by the bank.
. Distribute the report to the business users before the start of the next trading day (9am) in
Singapore.
. Provide a way for a subset of the business users to configure and maintain the external parameters
used by the risk calculations.

“Financial Risk System” architecture kata
Simon Brown | @simonbrown
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Abstraction

1S about reducing detail

rather than creating a different representation
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challenging about
the exercise?




People expect to present their designs and therefore

information is still
stuck in their heads
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isn’t self-evident,
pbut we’ll explain it
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Who here uses UML

nalegular basis:
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9 out of 10 people
don’t use UML
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| do use UML

activity, class, sequence, collaboration, state

BrimaryComputeNodsinstance] : Computenods BrimaryComputeNodelnstance? : ComputeNode
LCMInstance1 : LCM-RuntimeContainer

LCMinstance : LCM-RuntimeGontainer
LCMinstanceNt ; LCM RuntimeContaer LCMinstanceN ; LCM-RuntimeContainer
WebSen  WebService
ROTInstance1 : ROT-RuntimeContainer AepSenkelstonce - Webservke
DatingServerlnstance : DatngServes

Webservicelnstance : WebService

ManagementConsolelnstance : ManagementConsole

PrimaryInstance : DatabaseNode

LCMDatabaselnstance : LCMDatabase.
ROTDatabaselnstance : ROTDatabase
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In my experience,

software teams
aren’t able to

effectively
visualise the

software
architecture

of their systems
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Titles

Short and meaningful, numbered if
diagram order is important

Lines

Make line style and arrows explicit,
add annotations to lines to provide
additional information

Layout

Sticky notes and index cards make a
great substitute for drawn boxes,
especially early on

Some tips for

effectivVe Sketlches
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Titles Lines Layout
Short and meanineful. numbered if Make line style and arrows explicit, Sticky notes and index cards make a
: gTus, add annotations to lines to provide great substitute for drawn boxes,
diagram order is important " : ) :
additional information especially early on
JaR\.. J
N [ )
Labels Colour Orientation
B Ensure that colour coding Users at the top and database at the
y S y is made explicit bottom? Or perhaps “upside-down”?
V) \N J
A\ /4 )
Shapes Keys Responsibilities
Don’t assume that people will : : Adding responsibilities to boxes can
) Explain shapes, lines, colours, : S ”
understand what different shapes et e, g g Ay provide a nice “at a glance” view
are being used for ‘ yms, (Miller’s Law; 7+2)
V) \4 J

Some tips for

effectivVe Sketlches
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Software architecture deals with
abstraction, with decomposition and
composition, with style and esthetics.

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
by 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 is in

fact partially evolved from these scenarios as we will see later.

End-user Programmers
Functionality Software management

" Development

Logical View View

N ,
Scenarios l

Process View —#| Physical View

Integrators System engineers
Performance Topology
Scalability Communications

Figure 1 — The “4+1” view model

We apply Perry & Wolf’s equation independently on each view, i.e., for each view we define the set of
elements to use (components, containers, and connectors) , we capture the forms and patterns that work, and

we capture the rationale and constraints, connecting the architecture to some of the requirements.




Context Viewpoint

I

Functional Viewpoint Development Viewpoint

Deployment Viewpoint

N )

Concurrency Viewpoint

l
|
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|
|
|
|
|
|
|
n
Information Viewpoint |
|
|
n
l
|
|
| Operational Viewpoint
|
l

I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
l
I
I
I
I
I

Viewpoint Definition

Logical The logical representation of the system's functional structure, normally pre-

[ ] ([
7 sumed to be a class model (in an object-oriented systems development context).
Our Functional viewpoint is a development of this “4+1” viewpoint, renamed to
h- make its content clear (because you could have a number of logical aspects to an

architecture).

Process The concurrency and synchronization aspects of the architecture. Our Concur-
: rency viewpoint is a development of this “4+1" viewpoint, renamed to avoid
a n d confusion with business process modeling.

Development  The design-time software structure, identifying modules, subsystems, and layers
and the concerns directly related to software development. Our Development

[ ] : — X 35005 3 Ak :
s viewpoint is based on this “4+1" viewpoint.
( "' E i ( ?( : ( ?5 i ROZANSK; - £q)y ‘
] V Mo Physical The identification of the nodes on which the system's software will be executed
and the mapping of other architectural elements to these nodes. Our Deployment

viewpoint is a development of this “4+1" viewpoint.




Do the [1AITIES

of those views make sense?

Conceptual vs Logical
Process vs Functional
Development vs Physical
Development vs Implementation
Physical vs Implementation
Physical vs Deployment



Why is there a
separation

between the logical and
development views?
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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.
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Business User
[Person]
A regular business user

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

E-mail system
[Software System]
Microsoft Exchange

Trade Data System
[Software System]

The system of record for trades of type
X

System Context diagram for Financial Risk System
Workspace last modified: Wed 09 Mar 2016 11:55 UTC

Configures parameters

Views reports using using

Financial Risk System
[Software System]

Uses for authentication and
authorisation

Sends a notification that a

report is ready to .
port! v Calculates the bank's exposure to risk

for product X

Gets counterparty data
I from

Sends critical failure alerts
to
[SNMP]

Gets trade data from

Central Monitoring Service
[Software System]

The bank-wide monitoring and alerting
dashboard

Configuration User
[Person]

A regular business user who can
also configure the parameters
used in the risk calculations

Active Directory
[Software System]

Manages users and security roles across
the bank

Reference Data System
[Software System]

Manages reference data for all
counterparties the bank interacts with




Business User
[Person]
A regular business user

I
Sends a notification that a
report is ready to
[E-mail r?essage]

E-mail system
[Software System]
Microsoft Exchange

Trade Data System
[Software System]

The system of record for trades of type
X

Container diagram for Financial Risk System
Workspace last modified: Wed 09 Mar 2016 11:55 UTC

Web Application
[Container: ASP.NET MVC]

Allows users to view reports and modify
risk calculation parameters

Consumes risk reports from

File System
[Container: Network File Share]
Stores risk reports

Publishes risk reports to

Sends a notification that a
report is ready to

Batch Process
[Container: Windows Service]
Calculates the risk

1
Gets trade data from

Sends critical failure alerts
to
[SNMP]
|

Central Monitoring Service
[Software System]

The bank-wide monitoring and alerting
dashboard

Modifies risk calculation
parameters using

Configuration User

[Person]

A regular business user who can
also configure the parameters
used in the risk calculations

Uses for authentication and
authorisation

Active Directory
[Software System]

Manages users and security roles across
the bank

Gets counterparty data
from

Reference Data System
[Software System]

Manages reference data for all
counterparties the bank interacts with




Central Monitoring Service
[Software System]

File System

[Container: Network File Share]
Stores risk reports

. The bank-wide monitoring and alerting
Business User dashboard
[Person]

A regular business user

1
Publishes the risk report to Sends alerts using
[SNMP]
1
1

1
I
1
I
I
1
I
|  ____  Sendsalerts using—}
1
I
1
I
I
1

Sends a notification that a Starts
report is ready to
[E-mail message]
1

Publishes the risk report
usin

Starts

E-mail system .
Sends a notification that a R
[Software System] report is ready to — @¢———Sends e-mail using——
Microsoft Exchange

\

Calculates the risk using

Imports data using \

Generates the risk report
Trade Data System usin
[Software System] Imports data from Imports data using
The system of reco)l&d for trades of type

Reference Data System
[Software System] Imports data from

Manages reference data for all
counterparties the bank interacts with

Component diagram for Financial Risk System - Batch Process
Workspace last modified: Wed 09 Mar 2016 11:55 UTC



As an industry, we laCk d
common vocabulary

with which to think about, describe
and communicate software architecture



Software System

Container

(e.g. web application, application server, standalone application,
browser, database, file system, etc)

. J
)
Component

—_

asoftware 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.



Runtime and
behaviour Business process

(sequence and collaboration and Workf[ow

diagrams of elements in the
static model)

Static
Data model

(entity relationship
diagrams) (software systems,

containers, components
and classes)

Infrastructure

(physical, virtual,
containerised hardware;
firewalls, routers, etc)

Deployment

(mapping of containers
to infrastructure)



The C4 model

System Context

The system plus users and system dependencies

Containers

The overall shape of the architecture and technology choices

Components

Components and their interactions within a container

Classes (or Code)

Component implementation details




Business User
Parsor]

Aregular business user

Sends a notification that a
reportIs ready 1o

Financial Risk System
E-mail system P

Sends a notification that a
Sotwaro Systor] " roport s ready to
Microsoft Exchange

| (Sofwaro System]
Calculates the bank's exposure 1o fisk
for product X
'

Geta trage data from Sends criticalfalure alerts
o

Trade Data System

Central Monitoring Service

Web Application
Views rports using— (Contane ASPNETMVG) Wodife rsk clculaion__

= . D
Business User e ot oy Configuration User
i

[Porson]
o ol A reguiar business user who can
Areguar by sor ‘also configuro the parameters
ssed i the risk calculations
‘Consumes risk reports from

E-mail system | Active Directory
(Sotwaro yser] Publishes risk reports to ISofwaro Sysem)
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o bank

Sends a natifcation that a
roport Is ready to

Trade Data System

waro System]

o Reference Data System
The systm o recorforrades f type

p—

Central Monitoring Service o

reforence data for all

Container diagram for Financial Risk System
W fied: Wed 08 Mar 2016 11:55 UTC

Business User
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Diagrams are maps

that help a team navigate a complex codebase
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Think about the

target
audience
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Non-technical Semi-technical Very technical




A common set of
abstractions

1S more important than
a common notation
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©® C5 Alllance plans
Microsoft events in Channel
Islands

Crannel island choud provider, C3 Alllance are
organtsing two breakfast events in both Jersey
and Guerrsey, named ‘Leveraging Microsoft
Technologies for Regulatory Compliance’. The
breakfast briefings are due to Include
demonstrations of the latest Microsoft
technologhes and how they are combined. The
briefings will cover Microsoft CRM process
driven formas, SharePoint Workflow &
Collaboration and SQL. Server Data
Warehousing technology. C5 Alllance, who
work with a number of cliests, both financlal
...
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P Jersey residents set to
have choice in fibre
broadband

Sure customers will soon be able to access
Jersey's fibre network following the reaching
of an agreement between Sure and JT that
finalises the commercial arrangements for
socess to the network, The agreement means
that JT has gone some wary to fulfilling the
socond condition of the eight that were set
ot In the States of Jersey”s funding
arrangements for the network, as agreed by
the Treasury Mintster, Senator Phitlp Oxouf,
“This Is excellent news for owr broadband
customers who have been extremely pati...
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® Logicalis Group taking
over Jersey cloud provider

Logicalls Growp, the international (T sobutions
and managed services provider, has
announced the acquisition of Jersey's IConsult
Limitad, a privately owned Jerey Company
and provider of desktop and madl hosted
solutions to the small medium businesses
(SMB) market within the Channel

lands. Theough their data facility In Jerey
the company services over 800 users on the
slands, mainty In the financial and
professional services sectors, Thelr main
offering 1s a hosted desktop solution, using
primartly ...
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Context
diagram

(level 1)

\
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]

Y

Aggregated User
[Person]
A user or business with content that

is aggregated into the website,

signed in using their Twitter ID. Admi/nistration User

[Person]
A system administration user,

) signed in using a Twitter ID.
Manage user profile

and tribe membership

Add people, add tribes and
manage tribe membership

Gets content using
RSS and Atom feeds
from

Gets information
about public code
repositories from

GitHub Blogs

[Software System] [Software System]

N

techtribes.je - Context




Container
diagram

(level 2)

Anonymous User
[Person]

Anybody on the web.

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

techtribes.je
system boundary

Aggregated User

[Person]

A user or business with content that
is aggregated into the website,
signed in using their Twitter ID.

Uses
[HTTPS]

Web Application

[Container: Apache Tomcat 7.x]
Allows users to view people, tribes,

content, events, jobs, etc from the
local tech, digital and IT sector.

to

/

Administration User
[Person]

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

Reads from

Reads from [Mongo DB Wire Protocol, port 27017]

v

File System
[Container]

Stores search indexes.

A

Writes to

NoSQL Data Store
[Container: MongoDB 2.2.x]

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

Vi

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

Gets profile information
and tweets from
[HTTPS]

Twitter
[Software System]

Gets information

about public code

repositories from
[HTTPS]

GitHub
[Software System]

Gets content using RSS
and Atom feeds from
[HTTP]

Blogs
[Software System]

techtribes.je - Containers



Component
diagram

(level 3)

Relational Database File System

NoSQL Data Store
[Container: MySQL 5.5.x] [Container]

[Container: MongoDB 2.2.x]
Stores people, tribes, tribe

membership, talks, events, jobs,
badges, GitHub repos, etc.

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

Stores search indexes.

Reads from and writes data to /

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

[Mongo DB Wire Protocol, port 27017]

vy

GitHub Search News Feed Entry
Component Component Component
[Component: Spring [Component: Spring [Component: Spring

Bean + JDBC] Bean + Lucene] Bean + MongoDB]

Provides access to Search facilities for news Provides access to blog
GitHub repos. feed entries and tweets. entries and news.

Updates search
indexes using Stores tweets
Updates GitHub Stores blog using
repos using entries using

Scheduled Co"n‘:ﬁf:fnt *
techtribes.je Content Updater . Spri
Content Updater [Component: Spring LDk plne

Scheduled Task] Bean + log4j]

Provides logging facilities

Refreshes information to all other components.

from external systems
every 15 minutes.

Twitter Connector
[Component: Spring
Bean + Twitter4j]

GitHub Connector News Feed
[Component: Spring Connector
Bean + Eclipse Mylyn] [Component: Spring
Retrieves profile Retrieves information LR
information and tweets about public repos.

g Retrieves content from
(USS;?Satr:ieng?;;:;nd RSS and Atom feeds.

Gets information

Gets profile information
and tweets from
[HTTPS]

about public code
repositories from
[HTTPS]

Gets content using RSS
and Atom feeds from
[HTTP]

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

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




«interface»
+ TweetComponent

|
«USesS»
|

v
# MongoDbTweetDao

je.techtribes.component.tweet

Class
diagram

(level 4)



A simple notation

(whiteboard and sticky note friendly,
supplemented with colour coding)

Anonymous User

[Person]

Anybody on the web.

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.

Web Application

[Container: Apache Tomcat 7.x]

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

Twitter Connector

[Component: Spring Bean + Twitter4j]

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




techtribes.je - Containers

Anonymous User
[Person)]

Anybody on the web.

View people, tﬂbés (businesses, communities
and interest groups), content, events, jobs,
etc from the local tech, digital and IT sector.

Relational Database
[Container: MySQL 5.5.x]

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

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.

'

'
'
'
'
'
'
'
'

'

'
'

Administration User

[Person]

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

Add people, add tribes and manage tribe
me;nbenhlp.

Web Application

[Container: Apache Tomcat 7.x]

Allows users to view people, tribes,
content, events, jobs, etc from the

local tech, digital

and IT sector.

Reads from Reads from

File System
[Container: Local disk]
Stores search indexes.

NoSQL Data Store

[Container: MongoDB 2.2.x]

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

Content Updater
[Container: Standalone Java 7 application]

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

Gets information

repositories from.

T
'
'
'
'
'
'
'
'
'
'
'
'
'

'
about public code

'
'
'
'
'
'
'
'
'
'
'
'
'
'

techtribes.je - Containers

Aggregated User
[Person]

A user or business with content
that is aggregated into the
website, signed in using their
Twitter ID.

Anonymous User
[Person]
Anybody on the web. AN

[Person]

administration user,

'
]
l
'
' Administration User
'
! A tem b
signed in using a Twitter ID.

~ Manage user profile and tribe membership. .

View people, tribes (businesses, communities Add people, add tribes and manage tribe

and interest groups), content, events, jobs,
etc from the local tech, digital and IT sector. membership.
Web Application
[Container: Apache Tomcat 7.x]
Allows users to view people, tribes,
content, events, jobs, etc from the
local tech, digital and IT sector.
g ' N
Reads from Reads from
' S

|
|
v

NoSQL Data Store

Relational Database
[Container: MySQL 5.5.x]

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

File System

[Container: Local disk]

[Container: MongoDB 2.2.x]
Stores content from RSS/Atom feeds
(blog posts) and tweets.

Stores search indexes.

'
\
' -

Writes to Reads from and writes data to
' -7

Content Updater

[Container: Standalone Java 7 application]

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

1
'

'

'

: .

: Gets content using RSS 5nd Atom feeds from.
' N

| N

I

'

'

'

'
- Gets information about public code
repositories from.

'
I
'
'
'
'
'
'
'
'
'
'
'
'
'

Shapes and colour can add an additional layer of information




4++

Enterprise context
User interface mockups and wireframes
Domain model
Sequence and collaboration diagrams
Business process and workflow models
Infrastructure model
Deployment model




The description of an architecture—the decisions made—can be organized around these four views, and C [ ]
then illustrated by a few selected use cases, or scenarios which become a fifth view. The architecture is in a r‘ ] e ( l I r a V] e W m O d e l

fact partially evolved from these scenarios as we will see later.

Programmers
Software management

~ End-user
Functionality

Devcloprment Philippe Kruchten
[ oo )

Integrators System engineers
Performance Topology
Scalability Communications

Figure 1 — The “4+1" view model

We apply Perry & Wolf’s equation independently on each view, i.e., for each view we define the set of
elements to use (components, containers, and connectors) , we capture the forms and patterns that work, and
we capture the rationale and constraints, connecting the architecture to some of the requirements.

Software Systems Architecture

. Working with Stakeholders Using
Viewpoints and Perspectives (2nd Edition)

NICK ROZANSK] . EOIN woops

Nick Rozanski and EOIN Wo0ds
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design process



Up front design

retrospectively
drawing diagrams






What's the easiest solution to create software

architecture diagrams?

| don't want to bother with adhering to UML or finding the proper symbol for the right
type of component. | might want a cloud, or 5 boxes in a larger box. Or some other
shape. And I'd like a nice variety of arrows to choose from. Something to whip together

a diagram fast, but equally important, it should look pretty. Something professional, that
could go in a publication or on a company's web site. Certainly free is better, but | think

I'm willing to pay once to not have to fight the whatever tool | use to document software
anymore.

Any suggestions?

http://quora.com/Whats-the-easiest-solution-to-
create-software-architecture-diagrams



Aggregated User -
[Person] c4
C4 : Context

A user or business with content that
is aggregated into the website,
signed in using their Twitter ID. Administration User
[Person]
Anybody on the web. A system administration user,
signed in using a Twitter ID.
Manage user profile
and tribe membership

G ® Stencils
4
Kl = Q
@ ¥ STENCIL LIBRARY

\
Anonymous User
[Person]

View people, tribes (businesses,
communities and interest .
sroup), content, events, obs,
etc from the local tech, digital =
(extra informaticn)

and IT sector
\ System Name

techtribes.je [System]
[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 profile information Gets content using
eep € ntorma RSS and Atom feeds D L . -
eSCnpf.lOn of interaction

and tweets from
from
between users and systems

Gets information
about public code
repositories from

System Name - Context

Twitter GitHub Blogs
[Software System] [Software System] [Software System] C 4 a C .
: Containers

L =g N

techtribes.je - Context

Any general purpose diagramming tool can
be used to create software architecture diagrams



Do building architects
use Microsoft Visio?

GO gle autocad architecture screenshot =] n

Search tools SafeSearch v




Sketc hes get out of date,
SO why not

auto-generate
the d1@grams?



Spring PetClinic

https://github.com/spring-projects/spring-petclinic/

Spring

S Ource

JSP with ||

custom tags Lneeat

Views

-+ [Bootstrap(CSS)} && [ webjars } && [ Dandelion }

[ Spring @MVC annotations ]

Controller

[ Bean Validation }

[ @Cacheable ]

{ @Transactional }

Spring Data JPA ]
R@POMO‘V)/ ‘ 3 profiles default (JPA) ]

jdbc

https://speakerdeck.com/michaelisvy/
spring-petclinic-sample-application

¥ [ org.springframework.samples.petclinic
v [Elmodel
. ‘0 BaseEntity
& NamedEntity
o Owner
) ‘& Person
. & Pet
PetType
Specialty
o Vet
o Vets
. ‘o Visit
v [Elrepository
v [E1jdbc
- ‘& JdbcOwnerRepositoryimpl
JdbcPet
& JdbcPetRepositoryimpl
JdbcPetRowMapper
. ‘& JdbcVetRepositoryimpl
. ‘& JdbcVisitRepositoryimpl
o OwnerRepository
o PetRepository
o VetRepository
o VisitRepository
v [E]service
I ‘& ClinicService
€ ‘o ClinicServicelmpl
v [l
€ ‘o CaliMonitoringAspect
€ & EntityUtils

i
:
!
:

CrashController
OwnerController
PetController
PetTypeFormatter
PetValidator
VetController




¢ BaseEntity I OwnerRepository

i

c Persoﬂ c VisitJ c NamedEntity’

P N

P .
o Vet JO——G—Own«A“W

N \
|
|
|
I

/
/

/
/

]
* eate»
)
!
I
I
[
I
I

/

|
I \fusitRepq’sitory 1
- oy

\ N / |
< JdbcVisHRapysitorylmpl 5tR | i ATpl © Jdb¢PetRepositorylmpl
I 4 J ~ |
! T
x' o{crfgate»
: Vi : |
R L DR e
| 1 Clinic ervice / owMa - | c PetTypeFormatter‘
1 h
,/' |
< Clinic icelmpl ’ }
i
|
1 |
|
i
< Owne ontroller‘ C (flrashController ¢ VisitController C tsAtomVnew‘
|
l 'x \
1 1] I
‘.
c VetControIIer} ——————— G—PetComroHef—j«aea%e)-GMédater— ——————— € EntityUtils-+ - > £ Vets ’

An auto-generated UML class diagram



Software Reflexion Moy

Bridging the Gap between Source and

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 is 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 software reflexion model that shows
where the engineer’s high-level model agrees with and
where it 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
CCOR-8858804 and a Canadian NSERC post-graduate

scholarship.

O Permission to make digital/hard copies of all or part of this mate-
rial without fee is granted provided that the copies are not made or dis
tributed for profit or commercial advantage, the ACM copyright [server
notice, the title of the publication and its date appear, and notice i
given that copyright is by permission of the Association for Comput
ing Machinery, Inc. (ACM). To copy otherwise, to republizh, to post
»n servers or to redistribute to lists, requires prior specific permission

on se
and/or a fee

SIGSOFT '95 Washington, D.C., USA
©1995 ACM 0-89791-716-2/95/0010...53.50
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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 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-



Diagramming tools see

coge

rather than components



What is a
“component’™



What are the

architecturally

significant
elements?

¥ [ org.springframework.samples.petclinic

v [ model
o BaseEntity
» NamedEntity
o Owner
Person
Pet
PetType
Specialty
o Vet
o Vets
o Visit
v [Elrepository
v [Ejdbc
o JdbcOwnerRepositoryimpl
¢ JdbcPet
& JdbcPetRepositoryimpl
€ o JdbcPetRowMapper
€ ‘& JdbcVetRepositoryimpl
€ ‘& JdbcVisitRepositoryimpl
I ‘&6 OwnerRepository
I ‘o PetRepository
I ‘& VetRepository
I ‘o VisitRepository
v [ service
I ‘o ClinicService
€ ‘& ClinicServicelmpl
v [l
€ ‘o CaliMonitoringAspect
€ & EntityUtils
v [Eweb
€ & CrashController
€ ‘& OwnerController
C PetController
C PetTypeFormatter
C
C

(2}

DR VOB AR AR AR OB UR R 2

Petvalidator
VetController



¢ VisitController
g ¢ VetController C CrashControllerJ

1 ClinicService
A

¢ ClinicServicelmpl
_l_

I OwnerRepository

¢ JdbcOwnerRepositorylmpl |

¢ JdbcPetRepositorylmpl

A UML class diagram showing
architecturally significant elements



Uses K ’ : AN \Useg
L7 Uses Uses Uses AN
e - L,/ 1 S o
P / ] \ So
P ’ 1 ~
A » \ 4 4 ~A
OwnerController PetController VetController CrashController
[Component: Spring MVC Controller] [Component: Spring MVC Controller] [Component: Spring MVC Controller] [Component: Spring MVC Controller]
Controller used to showcase what
happens when an exception is thrown

VisitController

[Component: Spring MVC Controller]

Al
OwnerRepository
[Component: Spring Repository]

easily be extend...

A component

Repository class for Owner domain
objects All method names are
compliant with Spring Data naming
conventions so this interface can

diagram,

based upon
the code

VisitRepository -
L,/ [Component: Spring Repository] & -
L/ Repository class for Visit domain 4
, objects All method names are
’/ compliant with Spring Data naming .
conventions so this interface can ¥~ - _ _ PetRepository
easily be extend... Rl o Spring ”
VetRepository Repository class for Pet domain
[Component: Spring Reposito objects All method names are '
PO 2 21 D compliant with Spring Data naming !
Repository class for Vet domain DN conventions so this interface can '
objects All method names are s easily be extended !
compliant with Spring Data naming N !
conventions so this interface can hN h
easily be extended... N : Reads from and
N \ writes to

S N \ ]
- . \ ,
e - \ ’
Tee Reads from and \ '
S~ writes to Y '
~ o N N 1
el N Reads from and !
o N writes to !
Reads from and S \ N
writes to _ N N /
~. . . )
S o A N \ 1
S s N \ !
~. .. . ,
S~ N \ 1
~. . s ,
~ o N /
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The code i1s the

embodiment

of the architecture




In practice, architecture is
embodied and recoveraple

from code, and many

languages provide architecture-
level views of the system.

A Survey of Architecture Description Languages
by Paul C. Clements



Is the architecture
in the code’?



Context

o

People

Security groups/roles in
configuration files, etc.

Software
Systems

Integration points, APIs,
known libraries, credentials
for inbound consumers, etc.

. /




Containers

techtribes.je - Containers

ore
iner: MongoDB 2.2.x]

Atom feeds (blog posts)
nd tweets.

People

Security groups/roles in
configuration files, etc.

o
.

o

/

Containers

IDE projects/modules, build
output (code and
infrastructure), etc.

Software
Systems

Integration points, APIs,
known libraries, credentials
for inbound consumers, etc.

. /




Components

People

Security groups/roles in
configuration files, etc.

o
.

\_

v

Containers

IDE projects/modules, build
output (code and
infrastructure), etc.

4 N

Software
Systems

Integration points, APIs,
known libraries, credentials
for inbound consumers, etc.

o /
4 A

Components

Extractable from the code if
an architecturally-evident
coding style has been
adopted.

\_ /




T ENOUGH
SOFTWARE ARCHITECTURE

GEORGE FAIRBANKS
sOREWORD BY DAVIL LARLAN

“architecturally-evident
coding style”



Architecturally-evident
coding styles include:

An nOtat]OnS/attr]bUteS (@Component, [Component ], etc)
Naming conventions (sservice)
Namespacing/packaging

(com.mycompany.system.components. *)

Maven modules, OSGi modules, Java 9 and
Jigsaw, JavaScript module patterns,
ECMAScript 6 modules, microservices, etc



EXt raCt as much of the software

architecture from the code as possible,

and supplement

where necessary



Create an architecture
description language

using code



Structurizr for Java
Structurizr for .NET

GitHub This ropository Explore Features Enterprise Pricing u Sign in GitHub This repository Explore Features Enterprise Pricing Sign in

structurizr / java OWatch 41 JeStar 158 YFork 60 structurizr / dotnet @Watch 4 4 Star 18  YFork 1

¢y Code 3sues 2 Pull requests 0 Graphs ¢» Code Issues 0 Pull requests 0 ulse Graphs

Structurizr for Java Structurizr for NET

29 commits 0 releases 1 contributor

1oh master ~ Find file HTTPS - https://githun.com/stru [ _l_ Download ZIP Branch: master ~ Find file HTTPS ~ https://github.com/stru @. 1] Download ZIP

3ra

i simonbrowndotje Some doc tweaks Latest commit 5b71952 4 days ago _Q simonbrowndotje Fixed some broken links Latest commit 3d5aac1 2 days ago

docs Structurizr.Core jay

Structurizr.CoreTests
Structurizr.Examples

structunzr-client docs

m

slructurizr-core gitignore

LICENSE

m

structurizr-dot

README.md

structurizr-examples
structurizr-spring Structurizr.sin

gitignore ck ex ting with an export to 4 months ago
o 2 README.md

README.md

build.gracle

s e e, Structurizr

E) gradlew
B) gradiewbat sracle : o Create web-based software

: architecture diagrams using code.
) settings.gradle fi t 9d .

E) swagger.txt

£ README.md Structurizr for .NET

This GitHub repository is a .NET library to create software architecture models that are compatible with Structurizr, a SaaS
to create web-based software architecture diagrams. It's an implementation of the "C4 software architecture model", as
ed in Simon Brown's FREE The Art of Visualising Software Architecture book. In a nutshell:

Structurizr » ) oo

Create web-based software _ 1. Crzat: a software architecture model using .NET code, either manually or by extracting information from an existing
a a codebase.

architecture diagrams using coce. . -
2. Upload the model (as a JSON document) to Structurizr using the web API.
3. Visualise and share the resulting software architecture diagrams (example).

Structurizr for Java

2. Upload the software architecture model o) C
to Structurizr using the web API




Structurizr About Background C4 Examples Pricing Help AL Signup ) Sign in

Structurizr

Create web-based software architecture diagrams using code.

Getting Started with Java || Getting started with .NET

GOTO Copenhagen

(promotional code for 1 month free Enterprise Plan; use by 15th April 2016)




2. Upload the software architecture model
to Structurizr using the web API

1. Write one or more programs to create a software
architecture model of your software system

Manually create model elements using code or extract them from your software system
by parsing source code or using reflection and static analysis techniques

What is Structurizr?

Structurizr

Create web-based software architecture diagrams using code.

&

= uéﬂ._’
- . - =
- .= gnm -
=
L
. .
=) (=] s
e
> Er

3. Explore, visualise and share
your software architecture
model with web-based
software architecture diagrams

Structurizr is a web-based tool that creates diagrams
for you, based upon the software architecture model
and views defined in your code




class GettingStarted

{

static void Main(string[] args)

{

Workspace workspace = new Workspace("My model”, "This is a model of my software system.");
Model.Model model = workspace.Model;

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 viewSet = workspace.Views;

SystemContextView contextView = viewSet.CreateContextView(softwareSystem);
contextView.AddAllSoftwareSystems();

contextView.AddAllPeople();

Styles styles = viewSet.Configuration.Styles;
styles.Add(new ElementStyle(Tags.SoftwareSystem) { Background = "#a4b7c9", Color = "#800000" });
styles.Add(new ElementStyle(Tags.Person) { Background = "#728da5", Color = "#ffffff" });

StructurizrClient structurizrClient = new StructurizrClient("key™, "secret");
structurizrClient.PutWorkspace(1234, workspace);

A user of my software system.

User

[Person]




static void Main(string[] args)

{

Workspace workspace = new Workspace("Financial Risk System”™, "A simple example C4 model based upon the financial risk system arc
Model.Model model = workspace.Model;

// create the basic model
SoftwareSystem financialRiskSystem = model.AddSoftwareSystem(Location.Internal, "Financial Risk System”, "Calculates the bank's

Person businessUser = model.AddPerson(Location.Internal, "Business User”, "A regular business user");
businessUser.Uses(financialRiskSystem, "Views reports using”);

Person configurationUser = model.AddPerson(Location.Internal, "Configuration User”, "A regular business user who can also config
configurationUser.Uses(financialRiskSystem, "Configures parameters using”);

SoftwareSystem tradeDataSystem = model.AddSoftwareSystem(Location.Internal, "Trade Data System”, "The system of record for trade
financialRiskSystem.Uses(tradeDataSystem, "Gets trade data from");

SoftwareSystem referenceDataSystem = model.AddSoftwareSystem(Location.Internal, "Reference Data System”, "Manages reference data
financialRiskSystem.Uses(referenceDataSystem, "Gets counterparty data from");

SoftwareSystem emailSystem = model.AddSoftwareSystem(Location.Internal, "E-mail system”, "Microsoft Exchange");
financialRiskSystem.Uses(emailSystem, "Sends a notification that a report is ready to");

emailSystem.Delivers(businessUser, "Sends a notification that a report is ready to", "E-mail message”, InteractionStyle.Asynchro

SoftwareSystem centralMonitoringService = model.AddSoftwareSystem(Location.Internal, "Central Monitoring Service"”, "The bank-wid
financialRiskSystem.Uses(centralMonitoringService, "Sends critical failure alerts to", "SNMP", InteractionStyle.Asynchronous).Ad

SoftwareSystem activeDirectory = model.AddSoftwareSystem(Location.Internal, "Active Directory”, "Manages users and security role

System Context diagram for Financial Risk System Container diagram for Financial Risk System
ITC

Workspace last modified: Wed 09 Mar 2016 11:55 UTC Workspace last modified: Wed 09 Mar 2016 11:55 UTC

Web Application

Configuration User
Business User [Person]
[Person)

Financial Risk System
ofware Systar] E-mail system
Calculatos ure to " s J

Trade Data System Reference Data System




Spring PetClinic

https://github.com/spring-projects/spring-petclinic/

Spring

S Ource

JSP with ||

custom tags Lneeat

Views

-+ [Bootstrap(CSS)} && [ webjars } && [ Dandelion }

[ Spring @MVC annotations ]

Controller

[ Bean Validation }

[ @Cacheable ]

{ @Transactional }

Spring Data JPA ]
R@POMO‘V)/ ‘ 3 profiles default (JPA) ]

jdbc

https://speakerdeck.com/michaelisvy/
spring-petclinic-sample-application

¥ [ org.springframework.samples.petclinic
v [Elmodel
. ‘0 BaseEntity
& NamedEntity
o Owner
) ‘& Person
. & Pet
PetType
Specialty
o Vet
o Vets
. ‘o Visit
v [Elrepository
v [E1jdbc
- ‘& JdbcOwnerRepositoryimpl
JdbcPet
& JdbcPetRepositoryimpl
JdbcPetRowMapper
. ‘& JdbcVetRepositoryimpl
. ‘& JdbcVisitRepositoryimpl
o OwnerRepository
o PetRepository
o VetRepository
o VisitRepository
v [E]service
I ‘& ClinicService
€ ‘o ClinicServicelmpl
v [l
€ ‘o CaliMonitoringAspect
€ & EntityUtils

i
:
!
:

CrashController
OwnerController
PetController
PetTypeFormatter
PetValidator
VetController




/%%
: % This 1is a (4 representation of the Spring PetClinic sample app
x (https://github.com/spring-projects/spring-petclinic/).

> 4

x Use the examples/springpetclinic.sh file to run this example -
. x you'll need a compiled version of the app on the CLASSPATH.
D */
public class SpringPetClinic {

é public static void main(String[] args) throws Exception {
: Workspace workspace = new Workspace("Spring PetClinic",

"This is a C4 representation of the Spring PetClinic sample app (https://github.com/spring-pro
Model model = workspace.getModel();

// create the basic model (the stuff we can't get from the code)

SoftwareSystem springPetClinic = model.addSoftwareSystem("Spring PetClinic", "Allows employees to view
Person user = model.addPerson("Clinic Employee"”, "An employee of the clinic");
user.uses(springPetClinic, "Uses");



;/**
: % This 1is a (4 representation of the Spring PetClinic sample app
x (https://github.com/spring-projects/spring-petclinic/).
> 4
x Use the examples/springpetclinic.sh file to run this example -
. x you'll need a compiled version of the app on the CLASSPATH.
=
public class SpringPetClinic {

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

Container webApplication = springPetClinic.addContainer(
"Web Application"”, "Allows employees to view and manage information regarding the veterinarians

Container relationalDatabase = springPetClinic.addContainer(
"Relational Database", "Stores information regarding the veterinarians, the clients, and their

user.uses(webApplication, "Uses"™, "HTTP");
webApplication.uses(relationalDatabase, "Reads from and writes to", "JDBC, port 9001");



“Component Finder”

with pluggable strategies,
implemented using
reflection & static analysis

(e.g. Java Annotations, .NET Attributes,
type name ends with “Controller”,
type extends class X, type implements interface v,
supplement model with type-level comments
from source code, etc)



// and now automatically find all Spring @Controller, @Component, @Service and @Repository components
ComponentFinder componentFinder = new ComponentFinder(

webApplication, "org.springframework.samples.petclinic",

new SpringComponentFinderStrategy(),

new JavadocComponentFinderStrategy(new File("/Users/simon/Documents/sandbox/spring/spring-petc
componentFinder. findComponents();



// connect the user to all of the Spring MVC controllers
webApplication.getComponents().stream()
.filter(c —> c.getTechnology().equals("Spring MVC Controller"))
.forEach(c —> user.uses(c, "Uses"));

// connect all of the repository components to the relational database
webApplication.getComponents().stream()

.filter(c —> c.getTechnology().equals(”Spring Repository"))

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



// finally create some views

ViewSet viewSet = workspace.getViews();

SystemContextView contextView = viewSet.createContextView(springPetClinic);
contextView.addAl1SoftwareSystems();

contextView.addAllPeople();

ContainerView
containerView

containerView

ComponentView
componentView

componentView

containerView = viewSet.createContainerView(springPetClinic);

.addA11People();
containerView.
.addAl1Containers();

addAl1SoftwareSystems();

componentView = viewSet.createComponentView(webApplication);

.addA11Components();
componentView.

addAl1People();

.add(relationalDatabase);



Spring PetClinic - System Context

Clinic Employee
[Person]
An employee of the clinic

Spring PetClinic
[Software System]

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




Spring PetClinic - Containers

Web Application
[Container: Apache Tomcat 7.x]
Allows employees to view and manage

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

Clinic Employee
[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.




Clinic Employee

[Person]
An employee of the clinic

A
CrashController
[Component: Spring MVC Controller]
Controller used to showcase what
happens when an exception is thrown

Uses
3 v <
PetController VetController
[Component: Spring MVC Controller] [Component: Spring MVC Controller]

OwnerController
[Component: Spring MVC Controller]

Spring PetClinic - Web Application - Components

Clinic Employee
[
An employee of the clinic:

Gonirolr used to showeaso what
happens when an exception s frown

Roads from and
"Writos to

Reads from and
Wites 1o

Roads from and
"Writes 1o

Spring PetClinic

VisitController

[Component: Spring MVC Controller]

Al
OwnerRepository
[C Spring F vl
Repository class for Owner domain
° ° objects All method names are
compliant with Spring Data naming
- __ .-~ conventions so this interface can

-7 easily be extend...
VisitRepository et ) T
L,/ [C Spring F vl ---"" \\ /// 1
- O I I I O n e n S L,/ Repositonx class for Visit domain A | . )
p objects All method names are h
» compliant with Spring Data naming i
- conventions so this interface can ¥~~~ _ PetRepository !
easily be extend... I R > Spring F i )
VetRepository Repository class for Pet domain )
[c Spring F vl objlggtms l{ |!.nseim)t'l rI‘)aaTaes are '
; ; N compliant with Sprin, naming /
Fﬁm Class for Vet domain Ny conventions so "his interface can K
compliant with Spring Data naming AN easily be extended... A
conventions so this interface can AN '

easily be extended... . AN N . Reads from and
Se o N \ writes to
RN N ‘ 1
~.. . \ ,
= < - ;
Tel Reads from and ' /
Sl writes to N !
~o N | 1
el N Reads from and !
=~ AN writes to )
Reads from and N \ ,
writes to _ . | )
~ o < N N N N \‘ lI
N N \ 1
R - AN R \\ /’
RN ~ N \ l’
Ay
~. - -




Spring PetClinic - Web Application - Components

Spring MVC Controller

Relationship




Spring PetClinic - Web Application - Components

Clinic Employee
[Person]
An employee of the clinic

.
GltHub This repository Explore Features Enterprise Pricing Signin

spring-projects / spring-petclinic @Watch 174 4 Star 614  YFork 1070

VisitController OwnerController PetController VetController CrashController
[Component: Spring MVC Controller] [Component: Spring MVC Controller] [Component: Spring MVC Controller] [Component: Spring MVC Controller] [Component: Spring MVC Controller]

Controller used to showcase what
happens when an exception is thrown

Branch: master ~ =
spring-petclinic / src / main / java / org / springframework / samples / petclinic / service / ClinicService.java
michaelisvy test methods:used should/shouldNot 5c9ab6 on 16 Jan

2 contributors a

52 lines (38 sloc) 1.67 KB Raw Blame History [

package org.springframework.samples.petclinic.service;
import java.util.Collection;

import org.springframework.dao.DataAccessException;

import org.springframework.samples.petclinic.model.Owner;
import org.springframework.samples.petclinic.model.Pet;
import org.springframework.samples.petclinic.model.PetType;
import org.springframework.samples.petclinic.model.Vet;
import org.springframework.samples.petclinic.model.Visit;

OwnerRepository
[Component: Spring Repository]
Repository class for Owner domain
objects All method names are
compliant with Spring Data naming ¥

conventions so this interface can X )
easily be extend... public interface ClinicService {

Collection<PetType> findPetTypes() throws DataAccessException;

VisitRepository
[Component: Spring Repository] Owner findOwnerById(int id) throws DataAccessException;
Repository class for Visit domain
j | method names are .
compliant with Sprin% Data naming Pet findPetById(int id) throws DataAccessException;
conventions so this interface can ¥~ - _ PetRepository
. easily be extend... [Component: Spring Repository] void savePet(Pet pet) throws DataAccessException;
VetRepository Rspos‘moz class for Pet domain
[Component: Spring Repository] ODJFO'S‘ 'l':"seim fbﬂf;':s are void saveVisit(Visit visit) throws DataAccessException;
Repository class for Vet domain compliant wi pms\%m:ﬁa c":mg

j tions so thi
objects All method names are conventior »
compliant with Spring Data naming sasllylbslexiended:~ Collection<Vet> findVets() throws DataAccessException;

conventions so this interface can /
easily be extended... Reads from and void saveOwner(Owner owner) throws DataAccessException;
writes to

Collection<Owner> findOwnerByLastName(String lastName) throws DataAccessException;

Rea;is from and
writes to

Reads from and

Y writes to
Reads from and \

writes to

©2015 GitHub, Inc. Terms Privacy Security Contact Help Status APl Training Shop Blog About Pricing
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System Context diagram Container diagram Component diagram Source code

>

Double-click a software system

Double-click a container

Double-click a component

Diagrams are maps




Anonymous User
[Person]

Anybody on the web.

Aggregated User

[Porson]

A user or business with content
that is aggrogated nto the
websie, sgned n u
itter ID.

Admi tration User
[Person]

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

BooksController
[Component: Spring MVC Controller]
Allows users to view books by local
authors.

RssController
[Component: Spring MVC Controller]
Provides an RSS feed of recent
content.

HomePageController
[Component: Spring MVC Controller]
Shows the home page.

ActivityController
;cammm» spm MVC Controlle]
imary of the recent

nclmly (numbev of blog posts, weers,

jents, sic).

uses}
TweetsController
[Component: Spring MVC Controlier]
Shows tweets by ocal people and
ibes.

SearchController
[Component: Spring MVC Controller]
Allows users to search for coritent and
tweets.

RewsController™

[Component: Spring MVC Controller]
Shows recent news.

AboutPageController
{Companent: Spring MVC Controler]
Shows the about page, which includes
‘a summary of the number of people,
tribes, blog posis, tweets, ofc.

TeksController T
[Component: Spring MVC Controller]
Shows talks by local people.

EventsController
[Component: Spring MVC Controiler]
Shows local business and community
events (e.g. mestups, etc).

BadgesController
[Component: Spring MVC Controlier]

ContentController
{Component: Spring MV Gontroler]
Show racent content (news and blog
posts).

JobsController
[Component: Spring MVC Controkiarl

ErrorPageController
[Component: Spring MVC Controller]
Handles all error scanarios (e.g. page
ot found, intenal server error, etc

CreationsController
[Component: Spring MVC Controller]
Shows creations (websites, apps, etc)
by local peoplelusinesses.

CodeController
[Component: Sipring MVC Controter]
Shows GitHuo repositories owned by
ocal Goders.

ViewByMonthController
[Component: Spring MVC Controller]
Allows users to view a summary of site
content by month.

TribesController
(Co:rponent: Spring MVC Controlier)
shows a summary of amm |nc{umng

ntents, tweets, talks,

PeopleController
[Component: Spring MVC Controller]
Shows a summary of

SigninController
[Component: Spring MVC Controller]

Allows regisored usersto ign i using
\eir Twitter ID.

SummaryController
[Csmponent: Spring MYC Controller]
Shows the si:mmary page, which:
includes a summary of the number of
people, tribzs, blog posts, tweets, etc.

a perso
including contents, tweets, talks, etc.

UserProfileController
[cuvounl 'Spﬂnu 'MVC Controller]
and manage

Allows 1o view
meu prcﬁle (e.g. GitHub ID).

SignOutController
[Component: Spring MVC Controller]
Allows the user 1o sign out.

AdminController
[(Iomwnm: Spring MVC Controlier]
e basic administration
i rslalsd o adding pecple,

CreationComponent
[Companent]
Provides access to information about
creations by local people/tusiness

BookComponent
[Component)

Provides access to information about
books by local authors.

GitHubComponent
{Com:ponent]
Provides access to ihe list of GitHub
Tepos

es cache of conteni Y s e 7 o N a .
sources 2ad ihair activity every five a4
‘minues.

LoggingComponent
[Component]
h Provides logging facilities to all oiher
3 < 3 Components.
JobComponent Sme ’ N K
[z ActivityComponent "\ ¥ Ca T N e o\ ’ N
Provides access to information about 4, \, Writes k sing, N —
recently posted jobs. [Component] N NS, N %, % |
Provides access to information about, < N « ’
nd calculates, the recent activity
rankin BadgeComponent
[Component] . ‘ Y .

Manages the badges that nave been . " e \
‘awarded (o poople and trbes. \ \

wrﬂui s m-ssagn utmn M . N - N

G OT BT otmeaC omroneat Write: nq-'mu:-igu using . Writes logs mal?ngs; using h
[ S R

Provides access to information about
people and tribes.

TalkComponent
[Component]
Provides access to nformation about

EventComponent
alks by local speakers.

[Component]
Provides access to information about
meetups, user
groups, efc).

SearchComponent
[Component]
Search facilties for news feed entries
and tweets.

H NewsFeedEntryComponen
t TweetComponent

[Component]
Provides access to tweets.

' [Component]
i Provides acoess to blog entries and
' news.

Reads from and writes to N ’

Reads from and writes to Reads from and writes to

P

Relational Database NoSQL Data Store

File System

[Container: MySQL 5.5.]
Stores people s, rbe

membership, talks, events, jobs
Taiges, Cito repos, ol

[Container: MangoDB 2.2.X]
Stores content from RSS/Atom feeds
(blog posts) and tweets.

{Container: Local disk]
Stores search indexes.




private static void createComponentViewsForWeb/
SoftwareSystem techTribes = model.getSoftwe
Container contentUpdater = techTribes.getCe
Container webApplication = techTribes.getCc

// create one component view per Spring co
Set<Component> controllers = webApplicatio

T

techtribes.je - System Context
techtribes.je - Containers
techtribes.je - Content Updater - Components - Awarding badges
techtribes.je - Content Updater - Components - Updating information from exte
techtribes.je - Content Updater - Components - Updating recent activity
techtribes.je - Web Application - Components - AboutPageController
techtribes.je - Web Application - Components - ActivityController
techtribes.je - Web Application - Components - AdminController

v techtribes.je - Web Application - Components - All components
techtribes.je - Web Application - Components - BadgesController
techtribes.je - Web Application - Components - BooksController
techtribes.je - Web Application - Components - CodeController
techtribes.je - Web Application - Components - ContentController
techtribes.je - Web Application - Components - CreationsController
techtribes.je - Web Application - Components - ErrorPageController
techtribes.je - Web Application - Components - EventsController
techtribes.je - Web Application - Components - HomePageController
techtribes.je - Web Application - Components - JobsController

techtribes.je - Web Application - Components - PeopleController
techtribes.je - Web Application - Components - RssController
techtribes.je - Web Application - Components - SearchController
techtribes.je - Web Application - Components - SigninController
techtribes.je - Web Application - Components - SignOutController
techtribes.je - Web Application - Components - SummaryController
techtribes.je - Web Application - Components - TalksController
techtribes.je - Web Application - Components - TribesController
techtribes.je - Web Application - Components - TweetsController
techtribes.je - Web Application - Components - UserProfileController
techtribes.je - Web Application - Components - ViewByMonthController

techtribes.je - Web Application - Components - NewsController

Anonymous User
[Person]

Anybody on the web.

NewsController
[Component: Spring MVC Controller]
Shows recent news.

ContentSourceComponent

[Component]

Provides access to information about
people and tribes.

NewsFeedEntryComponen
t

[Component]
Provides access to blog entries and

Reads from z'md writes to
1

| Reads from and writes to
1

1
1
1

Relational Database
[Container: MySQL 5.5.x]

NoSQL Data Store

[Container: MongoDB 2.2.x]

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

Stores people, tribes, tribe
membersmp,_!alks, events, jobs,
badges, GitHub repos, etc.

Creating the model as code provides opportunities...



Once you have a model,
you can export that
model and visualise it
however you like...



Model O)

() Clinic Employee

Spring PetClinic ()

Web Application

Relational Database

(O OwnerController

O VisitController

O VetController

(O CrashController

O PetController

(O ClinicService

O OwnerRepository

O VisitRepository

O VetRepository

O PetRepository



Spring PetClinic - Web Application - Components

Clinic Employee

ses ses Uses ses Uses
/ /V(/eb Application \ \
CrashController OwnerController VisitController VetController PetController
ClinicService
PetRepository VetRepository
e

OwnerRepository

ds from and writes to Rekads from and writes |

VisitRepository Reads from and writes t

[

R&ads from and writes to
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Architecture as a Graph (AaaG) —
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Techtribes.je technical architecture as a graph model

=
, Robin Bramley and Michael Hunger had a discussion on twitter about architecture modeling using code/a DSL, started by: {I Te s t r‘ u n o K
¥ Tweet | 0

Rate This =

Sir
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Simon Brown W Follow
&L @simon brown
I've been messing with this stuff over the past few days ...

architecture model as code?
8:57 AM - 21 Jun 2014
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Techtribes je is the only way to keep up to date with the IT, tech and digital sector in Jersey and Guernsey, Channel Islands.

This interactive graph document describes its system archi and some

Satun

AT _ ,
Anonymols
User

What can the different users do with which software

Query 2

MATCH (u:User)-[r]->(s:Software)
RETURN u.name, type(r), r.description, s.name

> i

u.name type(r) r.description s.name

Test run 0K




T(’ TeamCity

Build pipeline
integration keeps

software architecture
Mmaven models up-to-date

Jenkins




Business User

Financial Risk System
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From static diagrams to
maps of the code

System Context diagram Container diagram Component diagram Source code

- 6
Double-click a software system

I ———.N
Double-click a container

- o 696->%B6Bn=.;n.65659.4B
Double-click a component

Visualising software architecture is still very much an a-¢,
but it’s 2016 and time to stop using tools like Microsoft Visio!



simon.brownecodingthearchitecture.com
@SIMOoNbrown on Twitter



