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| help software teams understand

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

accessible
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Technical leadership by coding, coaching, collaboration, Language: English
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by codin :
: tecture Sketc/173
ront deSign

Technical leadershi

. c/’[‘
ollaboration, &~
; e just enough up f

A lightweight approach to software architecture is pivotal to successfully delivering
software, and it can complement agile approaches rather than compete against ~
them. After all, a good architecture enables agility and this doesn't happen by magic. BEVOXx — 2X BEVOX ()
"Software Architecture for Developers” is a practical and pragmatic guide to
lightweight software architecture. You'll learn:

Simon Brown

DEVOX

- The essence of software architecture.

- Why the software architecture role should include coding, coaching and
collaboration.

- The things that you *really* need to think about before coding.

Leanpub

- How to visualise your software architecture using simple sketches.

A developer-friendly guide to software a}rchitggture,
technical leadership and the Dalance with agility
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The Intersection between

software
architecture

and

code




How do we

communicate

software architecture?



The tension between
software architecture
and code




It’s usually difficult to
show the entire design on

aSingle diagram

o e mveme || M T pifferent VIEWS of
= - & | the design can be used to
manage complexity and

highlight different
aspects of the solution




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

T e ,
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.




Do the N1AITIES

of those views make sense?

Concept ual vs Logi cal
Process vs Functi onal
Devel opnent vs Physi cal
Devel opnent vs | npl enent ati on
Physi cal vs | npl enent ati on
Physi cal vs Depl oynent



L ogical ..
devel opnent

views are often

separated



BIRVAVIIN
FIREEEZIEL




Google  sofware architecture diagram Fan

Web Images i
Videos Shopping News More ~ Search tools
SafeSoarch ~ <

Cookies
 help us deliver our services. By using our services, you agree 1o our use of cookies.

— T"'.-T
(o - (T2 !

~Phi
.




2IRIRIRIE
o 35 5 36 <

O out of 10 people
don’t use UIVL

( I My e/\(pe/‘/‘enc;‘)




Rl

— Video over IP

Format H.264 NALU L
conversion and Encoder Fragmentation

Pre-processing

Format H.264 Reconstruction |
Audio/Video conversion and Decoder s
Post-processing

8
ga
=27 o
32 &
8| 3 Pt
8 FES
3 8E 3
, g %%% Web Ul
D
e 752
B S2% g
B et :
s Ead
8 "“3% imess Rules :
5 8 Business Rules ©
) o
t . — p.
= —
% 2P e
7

A

ulomat;on Infrastructure P;mmn

T ATOTY SOE Y v N
) : A T

Astve X Sod Paary
- C catenis \pyple
>ysiem Prg v L. ]

“anag p ' ' v '

oo, agemem Sendce Wanagcmcm ! . -
—— - - C hape Server & M et 3 T
= ; —— iCrmonr
S ——— NI\“ SMOAD N Serven
IIII:. SARS .\}\A n DR 1
srom S RTS8 Feue Ba

P Dot
Pepee l
Manegr} | SRy . o

*

onunercial

OO
Data ‘L—J DOF I
ww -

Ievelge
LERE Y

I APT TN I I

£ S wwrq

I

EXCEL

. . osanercial Rt ‘ l
— e QL Almm DH Leg DB Achove DR

P/HTTP
ASP {Scientific Application Servics Provides)
Basic Execution Senice

T T

Resource '
Configuration Service Resource Montton’ng Sery

T

yPcal generic software architecturs of SCAD

OX systems

AG + WG eI

e administration interface

|
Output device evices
manager

y

-

a

l 4



In my experience,

software teams
aren’t able to

effectively
communicate

the software
architecture

of thelr systems
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Would we

code

It that way?



Did we

code

It that way?



Abstraction

IS about reducing detall

rather than creating a different representation




Abstractions help us

reason apbout

a blg and/or complex
software system




Does your code reflect the

abstractions

that you think about?




We often th i n k
» components
«t Write classes

(usually In layers)
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Chapter 1

Presentation tier

JSPs or other views
Generate HTML

Remote service
i “exporters”:
Web services or
other protocols

Web tier actions
Process user input, call
service layer, choose
view to display

AN

Business services layer: Exposes key functionality.
Manages transaction boundaries, includes business
logic. No knowledge of persistence specifics.
Declarative services typically used here,

DAO interface layer
Defines persistence operations, independent of
implementing technology

DAO interface implementation layer
Retrieves, saves entities using ORM tool, JDBC

Persistent
_ domain object
0/R mapping layer (entity)

Core 00 model

A

EIS tier Databases,
other transactional
resources




Introducing the Spring Framework

Let’s summarize each layer and its responsibilities, beginning closest to the database or other enterprise
resources:

J  Presentation layer: This is most likely to be a web tier. This layer should be as thin as possible.
It should be possible to have alternative presentation layers — such as a web tier or remote web
services facade —on a single, well-designed middle tier.

Business services layer: This is responsible for transactional boundaries and providing an entry
point for operations on the system as a whole. This layer should have no knowledge of presen-
tation concerns, and should be reusable.

DAO interface layer: This is a layer of interfaces independent of any data access technology that is
used to find and persist persistent objects. This layer effectively consists of Strategy interfaces for
the Business services layer. This layer should not contain business logic. Implementations of
these interfaces will normally use an O/R mapping technology or Spring’s JDBC abstraction.

Persistent domain objects: These model real objects or concepts such as a bank account.

Databases and legacy systems: By far the most common case is a single RDBMS. However, there
may be multiple databases, or a mix of databases and other transactional or non-transactional
legacy systems or other enterprise resources. The same fundamental architecture is applicable in
either case. This is often referred to as the EIS (Enterprise Information System) tier.

Ina2EE application, all layers except the EIS tier will run in the application server or web container.
Domain objects will typically be passed up to the presentation layer, which will display data they con-
tain, but not modify them, which will occur only within the transactional boundaries defined by the busi-
ness services layer. Thus there is no need for distinct Transfer Objects, as used in traditional J2EE
architecture.

In the following sections we’ll discuss each of these layers in turn, beginning closest to the database.

I Spring aims to decouple architectural lavers, so that each laver can ha madifiad - j

Spring aims to decouple architectural layers, so that each layer can be modified as
far as possible without impacting other layers. No layer is aware of the concerns of

the layer above; as far as possible, dependency is purely on the: layer immediat?ly
below. Dependency between layers is normally in the form of interfaces, ensuring

that coupling is as loose as possible.




O 66 Java - Eclipse Platform - /Users/Shared/Projects )

|3 [$5-0-Q- [ BE&C- B & S 8 Java 72 Java EE
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‘1= package Explorer Sé\g‘i‘f JUniq g | B

=
v = springapp |
v @ src s
v # springapp.domain
» 1J] Product.java
v 8 springapp.repository
» [J] JdbcProductDao.java =
» [J] ProductDao.java 5
v |8 springapp.service |
p [J] Priceincrease.java ),
» lJ] PriceincreaseValidator.java
» [J] ProductManager.java
» I SimpleProductManager.java
» {8 springapp.web
p 3 test
» = JRE System Library JVM 1.5.0 (MacOS X Default))
» = Referenced Libraries

- 9 EWEL___;{

[T
d

» (= db
v (= war
v (= WEB-INF
v (= classes
» (= springapp
jdbc.properties
=] messages.properties
v (& Jsp

=] hello.jsp
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® 006 java - Standard project/package structure of a j2ee web application - Stack Overflow g

|< b“[’!) & stackoverflow.com ' . ' CtOl
1 Answer oldest votes Technical Operations Engineer
Devops, Cloud Systems and AWS
Voyanta
4. 'fyou are using maven, it's best to follow the standard maven project layout. You can get maven to London, United Kingdom
generate this structure for you by doing, =
8 Linux Service Engineers
Shazam

W mvn archetype:generate London, United Kingdom

v and select spring-mvc-jpa-archetype from the list of choices 3 x Senior Engineer (Ruby) 3
month+ contract

This will give you a package structure like, We are Friday Limited
London, United Kingdom

pom.xml More jobs near London..
src

r._

Related

java

— mygroup 2 Howdo | use a custom

— controller authentication

HomeController, java mechanism for a Java

PersonController, java web application with

— dao Spring Security?

— PersonDao. java

— model Is there a sample web
L— Person. java project of integrating

—— resources Spring-MVC and Spring-

— db.properties Data-JPA?

— log4j.xml

— META-INF

L— persistence.xml

-— webapp Java Web Application

Reusing DAOs in another
web application

— index, html
—— META-INF
': context.xml
MANIFEST.MF
— resources
— css
L— screen.css
— WEB-INF
— spring
app
': controllers.xml

db.xml
root-context.xml
— views

servlet-context.xml

Warming

Is a parallel Spring-MVC
application possible with
a non-spring web app?

Adding a web interface
(Spring MVC) to existing
Java application

package strucutre for
Spring MVC project with
muitiple sub projects
using maven

How to add a setup

. "




m MycMovie - Microsoft Yisual Studio Expres... Quick Launch (Ctrl+Q)

FILE EDIT VIEw PROJECT  BUILD

- 3 - e -
HomeController.cs R X

# MvcMovie, Controllers.HomeCont ~ @ Index()
—lusing System;

using System.Ling;
using System.Web;
using System.Web.Mvc;

L

DEBUG

TEAM

~ P Internet Explorer ~ & Debug -~

using System.Collections.Generic;

TOOLS

w

y 4k

P = 0O X

TEST  WINDOW  HELP
"I
Solution Explorer v I X

A o-ed
Search Solution Explorer {Ctrl+;) P~
Rl Solution MvcMovie' (1 project)

4 MvcMovie
b M Properties

P
~Inamespace MvcMovie.Controllers
{ P
= public class HomeController : Controller ‘
d
= public ActionResult Index() b
{ P
ViewBag.Message = "Modify this temp. b
P
return View(); b
H } ‘
= public ActionResult About() b
d
ViewBag.Message = "Your app descripf
P
return View();
i ¥
v

u-B References
ﬂ App_Data
ﬁ App_Start
ﬂ Content
B Controllers
B Filters

i Images

B Models

ﬂ Scripts

ﬁ Views
fFavicon.ico
& Global asax
¢ packages.config
¢ ‘Web.config
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Controller A

\

s

Data Access
A

Controller B

~

J

(

Data Access
B

Controller C

\

Data Access
C

J

Package by layer (horizontal slicing)




The Clean Architecture

Controllers

|| Enterprise Business Rules
|| Application Business Rules
|| Interface Adapters

| | Frameworks & Drivers

Onion Architecture

o Hexagons
- and ONIONS




Should layers be

considered
harmitul;



Are layers significant

structural
elements

or just an

Implementation
detall
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Organisation
of COdE

VS
the architectural views
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SOFTWARE AR(Z_Ijﬂ|TECTURE
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FOREWORD BY DAV '
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“the model-code gap™

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.




Sketc hes get out of date,
SO why not

auto-generate
the dlagrams?



Diagramming tools see

packages
~classes

rather than components
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Describing
software
architecture




“Modules, components
and connectors™

IS this vocabulary
IN common use?



A common set of
abstractions

IS more important than
a common notation



Software System

Container

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

L J
)
Component

\. J

Class

Agree on a simple set of abstractions
that the whole team can use to communicate




The C4 model

System Context

The system plus users and system dependencies

Containers

The overall shape of the architecture and technology choices

Components

Logical components and their interactions within a container

Classes

Component or pattern implementation details




Context

e\\/hat are we
building?

e\\/no Is using It?
(users, actors, roles,
personas, etc)

eHow does It fit Into
the existing IT

environment?
(systems, services, etc)

"

. \ e L7 p -
Anonymous User Aggregated User Admin User
{sign-in with Twitter ID)
Manage user profile and
tribe membership.

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

Add people, add tribes and
manage tribe membership.

techtribes.je
[System]

@

Gets profile Gets content
information and from RSS and
tweets from Atom feeds from
Gets information
about code
repositories from

Twitter GitHub Blogs

[External System] [External System] [External Systems]

£ 5’ )

techtribes.je - Context

(sign-in with Twitter ID)



Containers

A [Cont

Aggregated User

Web Application

ainer: Apache Tomcat 7.x]

' Allows users to view people, |

e\What are the high-
Ievel teChnOIOgy [SQL/JDBC.port.f%]
decisions? (including " ettiona Database

{Container: MySQL 5.5.x]
ithiliti - Stores people, tribes, tribe
resp0n5| bl I Itl eS) membership, talks, events,
jobs, badges, GitHub repos,
[ etc.

Reads from and writes data to

eHow do containers
communicate with one ‘
another? |

[SQL/JDBC, port 3306]

| Updates profiles, tweets,

Reads from and writes data to

tribes, content, events,

jobs, etc from the local

Reads from

File System

[Container]

tech, digital and IT sector.

Admin User

Reads from

[Mongo DB Wire Protocol, port 27017)

Stores search indexes.

Writes to

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]

Content Updater
[Container: Standalone
Java 7 Process]

GitHub repos and content

eAs a developer, where
do | need to write
code?

Gets data from

Twitter
[External System]

on a scheduled basis.

Gets data from
[HTTP]

GitHub
[External System]

Gets data
[HTTP

techtribes.je - Containers

from

Blogs
[External Systems]

|

I




omponents

e\\/hat components/
services Is the
container made up of?

eAre the technology
choices and
responsibilities clear?

Relational Database
[Container: MySQL 5.5.x]

Component
{Component: Spring
Bean + JDBC]

Provides access to the
set of GitHub repos. |

Twitter Connector “
[Component: Spring |
Bean + Twitter4j] \

Retrieves profile
information and \
tweets (using the REST \
and Streammg APIs] ‘

File System

[Container]

Search

Component
[Component: Spring
Bean + Lucene]

Search facilities for
news feed entries and

Updates search
indexes using

Updates GitHub
repos usmg Stores blog
entrles using

Scheduled

Content Updater
[Component: Spring |
| Scheduled Task]

\

l Refreshes information |
- from external systems l
every 15 mmutes \

GitHub Connector |
[Component: Spring
Bean + Eclipse Mylyn]
\
. Retrieves information
‘ about public repos.

\
Provides access to blog } |
entries and news. \

NoSQL Data Store
[Container: MongoDB 2.2.x] )

' News Feed Entry |

Component \
[Component: Spring
Bean + MongoDB] | |

Component
‘ [Component: Spring
Bean + MongoDB]

Provides access to
tweets.

=

Stores tweets

using

| Logging

- Component

| [Component: Spring

‘ Bean + log4]j] |
| Provides logging
\ facilities to all other

w components. |

e

'\ News Feed

Connector
\ [Component: Spring |
| Bean + ROME]

Retrieves content from |
RSS and Atom feeds.

Y

* Used by all components

Standalone Java Process




A notationless notation

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

My Web Application

[Container: Apache Tomcat 7.x]

Here Is a list of the key
responsibilities for my
web application.




Shnelderman’s mantra

System Context

The system plus users
and system dependencies

) Qverview

_ ° first
Containers
The overall shape of the architecture

and technology choices

Components Z00M and
ical d thei -

interactions within a container filter
Classes Detalls

mplementation detail on demand




g & &

/
Anonymous User Aggregated User . A_dmm User
{sign-in with Twitter ID) (sign-in with Twitter D)

Anonymous User Aggregated User Admin User

[HTTPS]
v

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 and writes data to Reads from Reads from
[SQL/JDBC, port 3306) [Mongo DB Wire Protocol, port 27017)

Relational Database File S
Re . : ystem No!
[Container: MySQL 5.5.x] [Container] [C-,rmaigl- 3‘3:‘ itno;el x]

pernae ; : .
5 s mg'r“ese p;::)le,t a(l‘;:?es, m::se Stores search indexes. Stores content from RSS/
' ip, , events, Atom feeds (blog posts)

. . Jobs, badﬂese.t(ciimub repos, and tweets.
techtribes.je - Context -

Reads from and writes data t i
e 0 Writes to Reads from and writes data to
[Mansgo DB Wire Protocol, port 27017)

File System | NoSQL Data Store
822

[Container: MongoDB 2.2

Content Updater
[Container: Standalone
Java 7 Process]

Relational Database

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

U_pda(es profiles, tweets,
f / GitHub repos and content

Updates on a scheduled basis.

Ge!

GitHub Search News Feed Entry Tweet ts ﬂ_'a%]from Gmlﬂ?—:—i from
Component Component Component Component Gets data from

nt: Spring onent: Spring [Comy t: Spring [c Spring
C] Bean + MongoDB] Bean + MongoDB]

Search facilities for Provides access to blog Provides access to
Provides access to the news feed entries and entries and news.
set of GitHub repos. tweet

\
Updates search Stores tweets techtribes. je - Containers

indexes using g

Updates GitHub

repos using Stores blog

entries using

Loggin:
Scheduled Cer:gp%‘ngn!

Content Updater [Component: Spring
[Component: Spring aae & logdl

Scheduled Task]

% Provides logging

Refreshes information facilities to all other
from external systems

every 15 minutes.

I

Uses

Twitter Connector GitHub Connector News Feed
Comp: t: Spring Connector

an + Eclipse Mylyn] [Component: Spring
Bean + ROME]

[Component: Spring
Bean + Twitter4j]
Retrieves profile Retrieves information
information and about public repos. Retrieves content from
tweets (using the REST RSS and Atom feeds.
and Streaming APIs).

‘Gets data from Gets data from Gets data from

techtribes.je - Components - Content Updater
* " Standalone Java Process
Used by all components

Dlagrams are maps

that help a team navigate a complex codebase




Think about the

target
audience

2- - 2

on-technical Semi-technical Very technical



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 = L
then illustrated by a few selected use cases, or scenarios which become a fifth view. The architecture is in a r ‘ I e C t l I r a V I e W m O d e I

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

;ogrammers
Software management

* End-user
Functionality

Logical View De"f}%ﬁ'v“e"t

Philippe Kruchten

- Physical View

Process View

Integrators System engineers
Performance Topology
Scalability Communications

Figure 1 — The “4+1” view model

e set of

We apply Perry & Wolf’s equation independently on each view, i.e., for each view we define thi
at work, and

elements to use (components, containers, and connectors) , we capture the forms and patterns th
we capture the rationale and constraints, connecting the architecture to some of the requirements.

Software Systems Architecture

| Wo_rking with Stakeholders Using
Viewpoints and Perspectives (2nd Edition)

Nick Rozanskil and EOIN Woo0dS



Runtime/
Behavioural

Static
Model

(at different levels
of abstraction)

Deployment



C4 i1s about the

static structure

of software, which Is ultimately about

code



Software developers are
the most important

stakeholders

of software architecture




Components?




What Is a
‘component™



Spring PetClinic

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

Spring

SN RE, T 16T e

JSP with |

custom tags Thymeleaf

Views

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

[ Spring @MVC annotations ]

Controller

[ Bean Validation }

[ @Cacheable ]

[ @Transactional ]

Spring Data JPA ]

R@PWO‘V)/ ‘ 3proﬁ|es default (JPA) ]

jdbe

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

v i=] org.springframework.samples.petclinic

BaseEntity
NamedEntity
Owner
Person
Pet
o PetType
Specialty
o Vet
a Vets
o Visit
v [lrepository
v [E1jdbc
€ o JdbcOwnerRepositoryimpl
C JdbcPet
€ ‘& JdbcPetRepositoryimpl
C JdbcPetRowMapper
£ ‘& JdbcVetRepositoryimpl
£ ‘& JdbcVisitRepositoryimpl
o OwnerRepository
o PetRepository
o VetRepository
o VisitRepository
v [E]service
I ‘o ClinicService
€ ‘o ClinicServicelmpl
v 3wl
» CallMonitoringAspect
» EntityUtils

CrashControlier
2 OwnerController

o PetController

o PetTypeFormatter
Petvalidator
VetController




¢ BaseEntity

! OwnerRepository
. " | 1, :
Pt 1

< Person ] c Visit |

c NamedEntity \ ¢ 4dbcOwne fReposntorylmpl

LA T )

c Vet ’ ¢ Speci

/
«C rela te

i

1 VsntRepqsatory : etRepository I PetRepﬁsitory‘
: 1 :‘-l\\" - 1 7 7 ‘

v :' T\ W4 N / A;f

7 : ‘r \ Wﬁ”\ / |

! - 9

! pl c JdbﬁPetReposntorylmpl |

, /

/
« eate» \ Qf'crgate»
\\ \/l///
L. '.
N |

N
¥
1/

msitorylmpl ¢ JdbcVe ‘eposuto

)
|
1 CImuc rvice

l
|
1

|
1

|
|
i
|
|
l
: |
{’Controller ¢ CrashController |

¢ VisitController

¢ VetsAtomView |

)
|
| 1
ll 2% \
. |
VetController ——————- |

| ¢ -PetController-rcreate» < <ReeVidator - & Entitybtils- - > © Vets ]

< PetTypeFormatter

AN auto-

generated
UML class

diagram




What are the
architecturally
significant
elements?

v B0 org.springfraéewbrk.samﬁles.petclink:

£ ‘o BaseEntity
o NamedEntity
o Owner
o Person
o Pet
o PetType
o Specialty
o Vet
a Vets
o Visit
v [repository
v [E1jdbc
a JdbcOwnerRepositoryimpl
JdbcPet
o JdbcPetRepositoryimpl
JdbcPetRowMapper
& JdbcVetRepositoryimpl
o JdbcVisitRepositoryimpl
I ‘& OwnerRepository
I ‘o PetRepository
I & VetRepository
I ‘o VisitRepository
v [ service
I ‘& ClinicService
€ ‘o ClinicServicelmpl
v [ uil

N

2R AR VB VDR OB AR VR

€ ‘o CallMonitoringAspect
£ & EntityUtils

v [Eweb
€ & CrashController
o OwnerController
PetController
PetTypeFormatter
Petvalidator
VetController



< VisitController ' |
¢ OwnerController | ¢ PetController ¢ VetController c CrashComrollerJ
\\\ 1 \ _—— S
\ /, //’

P \ 1,

1 ClinicService ‘

A

¢ ClinicServicelmpl ]‘
..... l, ——— ,i,, .

I OwnerRepository

| me— l,
| PetRepository J g

I VisitRepository | 1
S

'
\

¢ JdbcPetRepositorylmpl l

¢ JdbcVisitRepositorylmpl J

A UML class diagram showing
architecturally significant elements



VisitControfier QwnerController PetControlier VetControlier CrashController

Ceeneres wavey sevese Cimvsvars ety Cwe o Ciemerans fumen Ciwo Carnarmes leey e @ K Tawway &

A component
diagram,
based upon
the code

Cortmuinr Lawd ¥ WO s
RS0t ml e 40 satagton A Teoen




The INtersection of
software architecture
and code




Verge

the code
and the model?



Abstractions

on diagrams
should reflect the

coge




T ENOUGH
SOFTWARE ARCﬁlTECTURE

1SK-D VE ~ = -
GEORGE FAIRBANKS

“architecturally-evident
coding style”

(subclassing, naming conventions, module dependencies, package structure, ...)



Tl Wl F

ect - e = | B 1- package je.techtribes. component.tweet;
chtribesje [techtribes] (~/sand box/techtribesje) import o
“1docs
J1lib D/ *x —_— e ——
. . x Provides acces Relational Database
> roduction : 1 [Container: File System
p . e */ ainer: MySQL 5.5.x] [Container] . NO.SQL' Data Store
) m runtime @Component [Container: MongoDB 2.2.x]
> [Cltest ® @  public interface A T —
2 structurizr 5 Jck Updit“ Up}ates / T\
"~ techtribes-co : Updates  Updates
_ techtribes~-core *Getsthemr\L E_ e
> [1sql A x/ ¢ GitHub Search | | News F — |
: A ompo ews Fee
v Blsrc ® ! List<Tweet> ¢ | | icomporent: soring _ Component Compo:eEnr;try Teet
men | Bean + JDBC] [ ;f:::‘or’leLnt Spring [Component: Spring Component
v Je 6 / ucene] Bean + MongoDB] [%‘;Tgon:‘nt S%rau;g
. *XK Provides Search facilities f et
v [Sltechtribes x Gets the || ‘=t Giatf*ct:sr::osufe st fefdm”‘""s‘ an mﬁ;ﬁ?ﬂ&f S Provides access to
e~ : _— . tweets.
v [2] component A %/ — \
[ activity ®l List<Tweet> Updates search
- indexes using Stores tweets
4 badge 6 3k Updates GitHub S
> . : repos using Stores blog
% Gets the entries using f
» [27] contentsource A */ Yochis =
: ; . echtribes.je
4 creation ®| List<Tweet> | content updates Scheduled Logging ke t
b fcontent Updater Component
: ompo
u event S /%% Scheduled Tif:]ng [Cogepa?»nf':;gif]""g
» 1< github % Calculat mﬁs mfrrmamn Provides logging n
s ema f.
| 4 |Og & e */ / every 15 m-msfts;e"“ acnlcv‘t,ﬁs p:n;ea':gather
B . search Y
~ e T[\g‘i)tr:er Connector | GitHub Connecto T
] n
> [talk * Gets the¢ i ?&kiﬁ’;’,’}g [Component: spnngr News Feed |
A */ o Bean + Eclipse Mylyn] Connector
= ®| long getNur i"f°:"vae:i:r:?:§ Retrieves information [c°£;;ﬁnf rl‘itmig?ng
7 component.xml z tweets (using the REST about public repos.
518 ‘ and Streaming APIs). Retrieves content from
‘EJ o MongoDbTweetDao S 5K | ‘- . RSS and Atom feeds.
1) % TweetComponent & Gots tH = iosemmim | T
e T Gets data from
EZ > TweetComponentimpl o */ = ) Gets data from
7 : tter Y
%) % TweetException Llong getNu [External Systemn GitHub
z [Extemal System] Blogs
| 4 domain ‘a /%K [External Systems)
= : techtri ie -
> il % Remove! % htribes. je : C%mponents - Content Updater
= Used b tan
5 config.xml d @ v: gd o ed by all components alone Java Process
> [Cltest
3l techtribes-core.iml = s -

TODO 9-Chanaes |7 Java Enterprise @ Spring

Terminal

5| Application Servers




je.techtribes.service
F fom— [ s [==—=1 fo— \

<<interface>>
TweetService

' :
2

: |
' ' |
' |

DefaultTweetService

}
I .
l .
<<uses>> A component is often a
combination of a number of

classes in different layers.

] .
| a
[T :
v

TweetDao

I
I
I JAN
I
I

MongoDBTweetDao

<<interface>> |

\——————

| je.techtribes.data
Package by layer

What’s a “component™?
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je.techtribes.service
F fom— [ s [==—=1 f— \

<<interface>>
TweetService

l

:
' |
| - |
' ' |
' |

je.techtribes.component.tweet

<<interface>>
TweetComponent

i JAN
[ | .

|

|

! !

<<uses>> A component is often a

combination of a number of TweetComponentimpl

classes in different layers. |
|

<<uses>>
1
|

v

DefaultTweetService

I
I
v

MongoDBTweetDao

TweetDao

I
I
I JAN
I
I

_

MongoDBTweetDao

<<interface>> |

\——_——-

je.techtribes.data

Package by layer Package by component

What’s a “component™?



ERolecis $ 209090909020 oxiw package je.techtribes.component.tweet;
v Catechtribesje [techtribes] (~/sandbox/te
» BIdocs - -
» Ciproduction
» Ciruntime
» Citest / k%
> Listructurizr * Provides access to tweets.
v Catechtribes-core
3 #sql */
Y %srfe @Component
v titechtribes public interface TweetComponent {

v Elcompohnent

» Elactivity
b :?zBadﬁe / k%
» EIp00o
> EleortentabuLcs I/Gets the most recent tweets by page nur
» Eicreation
> Hevent i I i
4 ﬁ.?ithub List<Tweet> getRecentTweets(int page, int
» E1]0qg
> ;?z‘newsﬁ_edentrv /%%
> Eisearc
— * Gets the most recent tweets for a giver
“twee
4 component.xml .
© - MongoDbTweetDao List<Tweet> getRecentTweets(ContentSource
Ds TweetComponent
¢ - TweetComponentimpl
%= TweetException / k%
> Butil * Gets the most recent tweets for a giver
2 config.xml x/
» Citest : :
Atachtribes—core.imil List<Tweet> getRecentTweets(Collection<Cor

> Citechtribes-updater
» Catechtribes-util

> Citechtribes-web /**
¢.gitignore x Calculates how many tweets a given per:




Architecturally-evident
coding styles include:

AnnOtatlonS/attrlbUteS (@Conponent , [ Conponent |, etc)
Naming conventions ¢ service)
Namespacing/packaging

(com nmyconpany. syst em conponent s. *)

Maven modules, OSGI modules,
microservices, etc



Modularity
asa principle



Software
architecture
vs testing

(a quick aside)




“In the early days of computing when computers
were slow, unit tests gave the developer more
Immediate feedback about whether a change

broke the code instead of waiting for system tests
to run. Today, with cheaper and more powerful
computers, that argument is less persuasive.”

RBCS

TIME TESTED.
TESTING IMPROVED.

www.RBCS-US.com

Why Most Unit Testing is Waste

By James O Coplien

1.1 Into Modern Times

Unit testing was a staple of the FORTRAN days, when a
function was a function and was sometimes worthy of functional

testing. Computers computed, and functions and procedures
N D - IR . . hnae Ao he dominar




“do not let your tests
drive your design”

Test-induced design damage (DHH)

+ | €3 david.heinemeierhansson.com /2014 /tect— e

Test-induced design damage (DHH)

Test-induced design damage

By David Heinemeier Hansson on April 29, 2014

"Code that's hard to test in isolation is poorly designed", goes a common
TDD maxim. Isolation meaning free of dependent context and separated
from collaborators, especially "slow" ones like database or file IO. The
prevalent definition of "unit" in unit testing (though not everyone agrees
with this).

This is some times true. Some times finding it difficult to test points to a
design smell. It may be tangled responsibilities or whatever. But that's a far
ways off from declaring that hard-to-unit-test code is always poorly
designed, and always in need of repair. That you cannot have well-designed
code that is hard to unit test.




je.techtribes.service
F fom— [ s [==—=1 f— \

<<interface>>
TweetService

l

:
' |
| - |
' ' |
' |

je.techtribes.component.tweet

<<interface>>
TweetComponent

i JAN
[ | .

|

|

! !

<<uses>> A component is often a

combination of a number of TweetComponentimpl

classes in different layers. |
|

<<uses>>
1
|

v

DefaultTweetService

I
I
v

MongoDBTweetDao

TweetDao

I
I
I JAN
I
I

_

MongoDBTweetDao

<<interface>> |

\——_——-

je.techtribes.data

Package by layer Package by component

What’s a “component™?



Instead of blindly unit testing
everything, what about

testing your significant
structural elements
as black boxes?



Ul and
functional

Integration




System Tests
Ul, API, functional and
acceptance tests
(“end-to-end” tests)

Component and Service Tests
Tests focused on components and services
through their public interface (often
referred to as “integration” tests)

Class Tests
Tests focused on individual classes and
methods, sometimes by mocking out
dependencies (typically referred to as
“unit” tests)

Architecturally-aligned testing

(and a reshaped testing pyramid)



Software architecture
as code




The code IS the

embodiment

of the architecture



IS the architecture
1IN the code?



In practice, architecture Is
embodied and Fecoverable

from code, and many

languages provide architecture-
level views of the system.

A Survey of Architecture Description Languages
by Paul C. Clements



Context

0 ()
Q (]

\ /
Anonymous User Aggregated User Admin User
{sign-in with Twitter ID) (sign-in with Twitter D)

Manage user profile and
tribe membership.

Add people, add tribes and
manage tribe membership.

techtribes.je
[System

©

Gets content
from RSS and

techtribes.je - Context

o

People

Security groups/roles in
configuration files, etc.

o

Software
Systems

Integration points, APIs,

known libraries, credentials
for inbound consumers, etc.

/




ontainers

Anonymous User Aggregated User Admin User

[HTTPS]
\4
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.

N
Reads from

[Mongo DB Wire Protocol, port 27017)

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

Relational Database File System | NoSQL Data Store
[Container: MySQL 5.5.x] | | [Container] | [Container: MongoDB 2.2.x]
Stores people, tribes, tribe Stores search indexes. Stores content from RSS/
membership, talks, events, Atom feeds (blog posts)
Jobs, badges, GitHub repos, and tweets.

etc.

Reads from and writes data to

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

[Mongo DB Wire Protacol, port 27017)

Content Updater
[Container: Standalone
Java 7 Process] |
Updates profiles, tweets,
| GitHub repos and content
on a scheduled basis.

Gets data from Gets data from
H

TTE) Gets data from
[HTTP]

techtribes. je - Containers

People

Security groups/roles in
configuration files, etc.

i

~N

Containers

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

Software
Systems

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

\_ %




Components

Relational Database
[Container: MySQL 5.5

Updates

GitHub Search News Feed Entry
Component Component Component
[Compo Spring [ [Co

Bea

Updates search Stores twi
\dexes using using
ub

in /
GitH
using Stores blog
\ enme/s using
r

Scheduled
te

eets
g
[Cor

facilities to all other
components.

News Feed
Connector
ring

techtribes.je - Components - Content Update
* Standalone Java Process
Used by all components

.

People

Security groups/roles in
configuration files, etc.

\_

i

Containers

output (code and
Infrastructure), etc.

/

IDE projects/modules, build

Software
Systems

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

/

o /
4 I

Components

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

\_ /




EXt raCt as much of the software

architecture from the code as possible,

and supplement

where necessary



Create an architecture
description language

using code



/ k%

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

Use the examples/springpetclinic.sh file to run this example -
you'll need a compiled version of the app on the CLASSPATH.

>k
X
K
>k
>k

*/
public class SpringPetClinic {

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://githu
Model model = workspace.getModel();

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

SoftwareSystem springPetClinic = model.addSoftwareSystem("Spring PetClinic", "");
Person user = model.addPerson("User", "");

user.uses(springPetClinic, "Uses");

Container webApplication = springPetClinic.addContainer(
"Web Application", "", "Apache Tomcat 7.x");
Container relationalDatabase = springPetClinic.addContainer(
"Relational Database", "", "HSQLDB");
user.uses(webApplication, "Uses");
webApplication.uses(relationalDatabase, "Reads from and writes to");

// and now automatically find all Spring @Controller, @Component, @Service and @Reposi
ComponentFinder componentFinder = new ComponentFinder(
webApplication, "org.springframework.samples.petclinic",




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

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

new SpringComponentFinderStrategy(),

new JavadocComponentFinderStrategy(new File("/Users/simon/Documents/sandbox/sE
componentFinder.findComponents();

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

contextView.addAllPeople();

ContainerView

containerView.
containerView.
containerView.

ComponentView
componentView.
componentView.
componentView.

containerView = viewSet.createContainerView(springPetClinic);
addAl1People();

addAl1SoftwareSystems();

addAl1Containers();

componentView = viewSet.createComponentView(webApplication);
addAl1Components();

addAl1People();
add(relationalDatabase);




GitHUb This repository ! Explore Features Enterprise Blog

structurizr / java @Watch 24 4 Star 5  YFork 30

Java tools

Structurizr [pee=—

I Pull requests

Added a software architecture model for the Java EE Hands on Lab "Mov...
simonbrowndotje authored 14 days ago latest commit 90dead4a7f9 B - Pulse

M gradle Gradle Support: cleanup workspace, commit gradle wrapper, remove ant/fivy 2 months ago

f:ls Graphs
B structurizr-annotations ... Some refactoring and an initial version of a Javadoc component finder. 25 days ago
O B structurizr-client This saves a little bandwidth. :-) 14 days ago one URL

structurizr-core Fixed a bug where layout information wasn't getting copied when inter.. 14 days ago
You can clone with HTTPS or
structurizr-examples Added a software architecture model for the Java EE Hands on Lab "Mov 14 days ago Subversion. @

¥ E

|

structurizr-spring Added a sourcePath property to components ... which is automatically 23 days El Clone in Desktop

[

(open source on GitHub)

.gitignore Added some comments 2 months a &> Download ZIP

Il

LICENSE Initial commit 0 months

README.md Added build instructions 2 months

M [

uild.gr: Changed styles -> configuration.styles 27 days
build.gradle Changed style: figuration.style 7 da

copydJars.sh Added fixed some bugs and added an initial implementation to copy lay 2 months ago

[

radle.properties Renamed components and messing with Maven repo publication 2 months ago
f g po p g

m

gradlew pé : 2 months ago

[

gradlew.bat Gradle support 2 months ago

sefttings.gradle Renamed components and messing with Maven repo publication. 2 months ago

README.md

Structurizr for Java

Structurizr is an implementation of the C4 model as described in Simon Brown's Software
Architecture for Developers book, which provides a way to easily and effectively communicate the
software architecture of a software system. Structurizr allows you to create software architecture
models and diagrams as code. This project contains the Java implementation and tooling.

Everything you see here is a work in progress. See www.structurizr.com for more information.
Building
To build Struturizr for Java from the sources (you'll need Java 8)...

git clone https://github.com/structurizr/java.git

./gradlew build

® 2015 GitHub, Inc, Terms Privacy Security Contact Status APl Training Shop Blog About




C4 Model

Structurizr

Getting Started

Pricing

Structurizr

No more messing with drawing tools. Create =
software architecture models and diagrams as code
based upon the C4 software architecture model.

Simple Versionable Up-to-date Scalable

The software archite
model can| _
versioned 2 o
code.

No more endless hours
spent messing with
drawing tools figuring out
what to include and then
manually drawing boxes
and lines.

cturizr C4 Model  Getting Started Pricing

techtribes. je - System Context j

From code

You create a software architecture model
by extracting them automatically from yot

~
View people, tribes
(businesses, communiiies
and interest gro
content, events, jobs, etc
from the local tech, digital
and IT sector

Workspace workspace = new Workspace! "My o
Model model = workspace.getModel

SoftwareSystem mySystem = model.addSoftware

Person user = model.addPerson("Anonymous US
user.uses{mySystem, "Uses");

SoftwareSystem systemA = model.addSoftwareS:
mySystem.uses(systemA, "Gets some informati

ViewSet viewSet = workspace.getViews()
SystemContextView contextView = viewSet. creg
contextView.addAllSoftwareSystems();
contextView.addAllPeople();

7’
”

’

s
Gets pr-:.f' e information
and tweets Trom.

StructurizrClient structurizrClient = new St
workspace. setId(1234
structurizrClient. putWorkspace(workspace) .

’

Slide 4:3 - Landscape =

structurizr.com

(not open source, but there
Is a fully functional free tier)

|
Manage user profile and
tribe membership

techtribes.je
[Software System]

echtribes.je is the only to
e b date with the IT,
tech and digital sector in
Jersey and Guernsey, Channel
Islands

|
I
Gets information about
public code repositones
from.

v

Add people, add tribes and
manage tribe membership.

Gets content using RSS and
Atom feeds from.
N
~

Y

S |



User

[Person]

Spring PetClinic

[Software System]

Spring PetClinic - System Context




Reads from and
writes to
|

y

Spring PetClinic - Containers




L Y <4 A
QwnerController PetControlier VetControfier CrashControlier
Cimssvams eay e - Ciemevant fvmey Ceec e Crnermns Leay eew Vs laevey Cieemae

Cortruder Lawd W WO s
Fad0e . ale® 40 salafon A Troen

Spring PetClinic
- Web Application
- Components




i icati del) {

i i tViewsForWebApplication(Model mo _ e
S createcompgnggdel.getSoftwareSystemwithName(t;ggh&g&kg&;Je 1;.
= techTribes.getContainerWithName("Content deayer“ :
rwithName("Web Application");

private .
SoftwareSystem techTribes

Container contentUpdater = i -
Container webApplication = techTribes.getContaine

= ring controller
// create one component view per 5p g )

= lication.getComponents().stream( ;
Set<compo:??§:r%gnt:ozlg;:Tec:ﬁg?ggy().equalg("Spring Controller”)).collect(Collectors.toSet())
. 1 = .

ller : controllers) { . . L
il ég32222§2;i::n5;:w = model.createComponentView(techTribes, webApplication);

"

Anonymous User
Amybody an I wel.
’ . el P ammanand ) )
b 3,"name":"Aggregated User”,"description™:"A user or business with content that is aggregated into the website.","locatio
T ¥ techtribes.je - System Context A4 - port
«eComperare>s techtribes.je - Containers
TweetsController techtribes.je - Content Updater - Components - Awarding badges
L) —— techtribes.je - Content Updater - Components - Updating information from external systems
} Rl s — 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
techtribes.je - Web Application - Components - BadgesController
techtribes.je - Web Application - Components - CodeController
techtribes.je - Web Application - Components - ContentController

R ' v .« techtribes.je - Web Application - Components - ErrorPageController
I crmporerts e N techtribes.je - Web Application - Components - EventsController
S e — footsntSourcaConponent | TemetCompane techtribes.je - Web Application - Components - HomePageController
"""""" " R Provides acti 0 Snsict techtribes.je - Web Application - Components - JobsController
{rfoeraation sbext, bd e | 2 techtribes.je - Web Application - Components - NewsController
| iy e e ’ ' : B techtribes.je - Web Application - Components - PeopleController
L - techtribes.je - Web Application - Components - RssController
ad iemderimt el hom Gt S ‘. techtribes.je - Web Application - Components - SearchController
] techtribes.je - Web Application - Components - SecurityController
' P £ . ¥ ) emne  techtribes.je - Web Application - Components - TalksController
( it NoSQL Data Store i techtribes.je - Web Application - Components - TribesController
“‘WM";':?"“ Maagoh L2x P | techtribes.je - Web Application - Components - TweetsController
S s, v, e S”?;”,:.'i:.ﬁ,':"“ techtribes.je - Web Application - Components - UserProfileController
mmérwm | R

A model as code provides opportunities...



Jenkins

..and build pipeline integration keeps
software architecture models up-to-date



Software
architecture

CEUNAE

For deve/ operS
-)



The point of this?




Maintainability IS
Inversely proportional
to the number of

publ 1 ¢ classes
dependencies
mIcroservices




A good
architecture
enables

ajf/ /Z‘y



guality attribute



-~ M. O/?O/ /‘Z‘/w‘c Sel‘\//‘C’/e —'AQS ed -

QrC/’[/feCZ‘are QI‘C’//W‘Z‘eC’/Z‘L(/‘e

(SOA, ricro-services, etc)

Somez‘h/ng in betioeen

( COM/Donenz‘é >



If you can’t build a

structured
monolith.

what makes you think
microservices Is the answer!?



Simon Brown
§ @simonbrown

I'll keep saying this ... if people can't build

monoliths properly, microservices won't
#gconlondon #DesignThinking #Modularr

RETWEETS FAVORITES ;3 “ “ B . ﬁ R u
9 : L = . B 3 R 3
223 86 : et r, ‘ v \ [

10:49 AM - 4 Mar 2015

y

elp.




Well-defined, In-process components Is a

stepping stone to out-of-process components
(I.e. microservices)

O Qo0

OO O(©

\O O OO y, From components O O OO

to microservices

High cohesion <- All of that plus
Low coupling
Focussed on a business capability Individually deployable
Bounded context or aggregate Individually upgradeable
Encapsulated data Individually replaceable
Substitutable Individually scalable

Composable Heterogeneous technology stacks



Choose
microservices for
the benefits,

not because your monolithic
codebase IS a mess :-)



IT your software system
IS hard to work with,

c/mhge 'z



Think about how to align the

software
architecture

and the

code




Be conscious of the software

architecture model ... adopt all
architecturally-evident
coding style

5T ENOUGH
SOFTWARE ARCHITECTURE




Stop making every class

publ | ¢




$1 charity donation
every time you type

publ 1 ¢ cl ass

without thinking :-)



If the software architecture
model IS In the code,
It can be extracted
from the code

2

simon.brownecodingthearchitecture.com
@simonbrown on Twitter




until
May 7th
with this code

https://| eanpub. com software-architecture-for-devel opers

/| c/ sat ur nl5



