Five things every developer
should know about
software architecture
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1. Software architecture isn't
about big design up front



Historically there's been
a tendency towards
big design up front
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Figure 2. Implementation steps to develop a large computer program for delivery to a customer,



| believe In this concept, but the
implementation described above

s risky and invites failure.

Managing the development of large software systems
Dr Winston W. Royce



Responding to change
over
following a plan
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Big design up front is dumb.
Doing no design up front
IS even dumber.

Dave Thomas



How much up front design
should you do?



Sometimes requirements are known,
and sometimes they aren't

(enterprise software development vs product companies and startups)



just enough



Up front design is not
necessarily about creating a
perfect end-state or
complete architecture



Evolutionary Design
Beginning With A Primitive Whole
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Evolutionary Design
Beginning With A Primitive Whole



A starting point
adds value



1. Is that what we're going to build?

2. Is it going to work?



Architecture represents the
significant decisions, where significance
IS measured by cost of change.

Grady Booch




Architecture

Design

Implementation

Programming languages
Technologies and platforms
Monolith, microservices or hybrid approach

Curly braces on the same or next line
Whitespace vs tabs



Base your architecture on
requirements, travel light

anad prove your architecture
with concrete experiments.

Agile Architecture: Strategies for Scaling Agile Development
Scott Ambler



Concrete experiment

Proof of concept, prototype, spike, tracer, vertical slice,
walking skeleton, executable reference architecture, ...



ldentify and mitigate
your highest priority risks




Risk-storming

A visual and collaborative technique for identifying risk



How much up front design
should you do?



Enough up front design
to create a good
starting point and direction



Up front design is an iterative and
iIncremental process; stop when:

You understand the significant
architectural drivers (requirements,
qguality attributes, constraints).

You have a way to communicate your
technical vision to other people.

You understand the context and scope You are confident that your design
of what you're building. satisfies the key architectural drivers.
You understand the You have identified, and are
significant design decisions comfortable with, the risks associated

OO G
OO G

(i.e. technology, modularity, etc). with building the software.




2. Every software team
needs to consider
software architecture



Chaos

Big ball of mud, spaghetti code, inconsistent
approaches to solving the same problems,
guality attributes are ignored, deployment

problems, maintenance issues, etc



Every team needs
technical leadership

(irrespective of team size)




Every “software system”
needs technical leadership




3. The software architecture
role is about coding, coaching
and collaboration




Software development
IS Not a relay sport

Software
Architecture

Document




AaaS

Architecture as a Service



Continuous
technical
leadership




S arowing
self-organizing
teams

Roy Osherove
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Different types of teams need
different leadership styles



Pair architecting




Soft skills

(leadership, communication, presentation, influencing,
negotiation, collaboration, coaching and mentoring,
motivation, facilitation, political, etc)




Should software architects
write code?



Production code, prototypes,
frameworks, foundations, code
reviews, experimenting, etc



Good software architects
are typically
good software developers




The people designing software must
understand technology ...

all decisions involve trade-offs



1. Is that what we're going to build?

2. Is it going to work?



The software architecture role
s multi-faceted

(technical depth, technical breadth, soft skills)



4. You don't need to use UML




In My experience, optimistically,

1 out of 10 people use UML




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

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

#66 "' The tooling sucks.”

#80 “It's too detailed.”

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

#97 “The value is in the conversation.”

Knowfa Malliry




= UML, Cucumberand modeling reality - MPJ.s sings%n Fun Function
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1. Is that what we're going to build?

2. Is it going to work?



Teams need a ubiquitous language
to communicate effectively



Context, Containers, Components, and Code

cdmodel.com



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.

System Context diagram for Spring PetClinic

)¢ the Spring PetClin

Guernsey

Clinic Employee
[Person]

An employee of the clinic

Container diagram for Spring PetClinic

Reads from and

<-------8%

VetController
Component: Spring MVC Controler)

VetRepository
{Companent:Spring Repository]
Repository class for Vet domain
objects All method names are
‘compliant with Spring Data naming
conventions s this interface can
easlly be extende...

Compone

P
Friday 18 Noy

Clinic Employee
[Person]

An employee of the clinic

Uses
TR

VisitController PetController

[Component: Spring MVC Controller] [Component: Spring MVC Controller]

| 4 <

OwnerController

[Componen: Spring

VisitRepository PetRepository

[Component: Spring Repository]

Repository class for Visit domain - - - -
objects All method names ar
compliant with Spring Data naming
conventions so this interface can
easily be exten.

Reads from and Reads from and
writes to writes to writes to
105C] o8y 0BG

Reads from and

[Component: Spring Repository]

Repository class for Pet domain

objects All method names are

compliant with Spring Data naming

conventions so this interface can
easlly be extende.

ontroller]

Reads from and
writes to

)

GitHub

spring-projects / spring-petclinic

master ~

spring-petclinic / src / main / java/ o

michaelisvy t

Explore Features Enterprise Pricing Sign in

@Watch 174 4 Star 614  YFork 1070

springframework / samples / petclinic / service / ClinicService.java

5c9ab6 on

Raw Blame History

52 lines (38 sloc) 1.67 KB

CrashController
[Comy nt: Spring MVC Cc

Controller used to showcase what
happens when an exception is
thrown

import
rt
import
import
t
import

OwnerRepository
{Component Spring Repositary]

~-» Repository class for Owner domain
bject:

Il method names are
compliant with Spring Data naming
conventions so this interface can

easily be exten.

org.springframework.samples.petclinic. service;
.util.Collection;

org.springframework. dao.DataAccessException;

org.springframework. samples. petclinis el.Owner;

org.springframework. samples. petclinic.model.Pet;

org.springframework. samples.petclinic.nodel.PetType;

org.springframework. samples.petclinic.model.Vet;
org.springframework. samples.petclinic.model.Visit;

DataAccessException;
) throws DataAccessException;

e(String DataAccessException;

jagrams are maps

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



Clinic Employee

[Person]

An employee of the clinic

Clinic Employee

[Person]

An employee of the clinic

Clinic Employee
Spring PetClinic
[Software System]

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

pets.

VetController
System Context diagram for Spring PetClinic

VisitController
[Component: Spring MVC Controller]
The System Context diagram for the Spring PetClinic system.
Friday 18 November 2016 22:21 UTC

CrashController
PetController OwnerController
[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

_.- Clinic Employee -_

+Uses

«Container»
Web Application
(from Spring PetClinic)
«Spring MVC Controller» «Spring MVC Controller»
VetController
«Software System»
Spring PetClinic
Clinic Employee

s
«Spring MVC Controller»
VisitController
[HTTP]
[Person]

PetController

An employee of the clinic

«Spring MVC Controller»
OwnerController

«Spring MVC Controller»
CrashController

v VetRepository VisitRepository
| [Component: Spring Repository]
| Repository class for Vet domain
\
\
Reads from and
writes to

[Component: Spring Repository]
objects All method names are
compliant with Spring Data naming
DB, port 3001]

Vg
«Spring Service»
ClinicService
«Software System»
Spring PetClinic
PetRepository OwnerRepository
[Component: Spring Repository] [Component: Spring Repository]
Repository class for Visit domain Repository class for Pet domain Repository class for Owner domain
objects All method names are objects All method names are objects All method names are
compliant with Spring Data naming
conventions so this interface can conventions so this interface can
easily be extende...

compliant with Spring Data naming compliant with Spring Data naming,
conventions so this interface can conventions so this interface can
easlly be exten...

easily be extende... easily be exten...

Reads from and

«Container»
Web Application
«HTTP» (from Spring PetClinic)
Reads from and Reads from and Reads from and
writes to writes to writes to
UDBC] ~ U0sq)

writes to
0o8C

Clinic Employee
.~ UDBQ

«Spring Repository»
VetRepository

«Spring Repository»
VisitRepository

Allows employees to
view and manage
information regarding
the veterinarians, the
clients, and their pets.
Container diagram for Spring PetClinic
The Containers diagram for the Spring PetClinic system.
Friday 18 November 2016 22:21 UTC
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+Reads from and writes to

E «JDBC»
Component diagram for Spring PetClinic - Web Application

The Components diagram for the Spring PetClinic web application
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+Reads from
+Reads from and writes to
Friday 18 November 2016 22:21 UTC
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The C4 model does not prescribe any particular notation

(boxes and lines, UML, ArchiMate, etc are all options)



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




cAdmodel.com

(for more information about software architecture diagrams)
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Trial

5. Continuous delivery for machine learning
(CD4ML)

6. Data mesh

7. Declarative data pipeline definition

8. Diagrams as code

We're seeing more and more tools that
enable you to create software architecture
and other diagrams as code. There are
benefits to using these tools over the heavier
alternatives, including easy version control
and the ability to generate the DSLs from
many sources. Tools in this space that we like

include Diagrams, Structurizr DSL,

AsciiDoctor Diagram and stables such as

WebSequenceDiagrams, PlantUML and the

venerable Graphviz. It's also fairly simple to

generate your own SVG these days, so don't

rule out auicklvy writing vour own tool either.
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- We recommend using the Structurizr CLI to create software architecture models with the DSL.
n Structurizr :

; Bokepeceld Nigllailghi@ PlantUML Mermaid WebSequenceDiagrams llograph

3 model {

4 user = person "User" "A user of my software system."

5 softwareSystem = softwareSystem "Software System" "My software system." [System Context] Software System (#SoftwareSystem-SystemContext) v
6

7 user -> softwareSystem "Uses"

8 } (diagram not editable; automatic layout enabled)

9

10 }

User

[Person]

A user of my software system.

Software System
[Software System]

My software system.

https://structurizr.com/dsl
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Internet Banking System - Containers [Person]
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E-mail System
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|

|

|
I Internet Banking System |
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e et
Container diagram for Internet Banking System

The container diagram for the Internet Banking System.
Tuesday, 24 March 2020, 18:29 Greenwich Mean Time

Structurizr DSL + CLI ... single model definition, multiple diagrams in multiple output formats




5. A good software
architecture enables agility



Agile is about moving fast,
embracing change, releasing often,
getting feedback, ...



Agile is about a mindset of
continuous improvement



Agility is a
quality attribute




A good architecture
enables agility
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A good architecture rarely
nappens through
architecture-indifferent design




Simon Brown
@simonbrown

I'll keep saying this ... iIf people can't build
monoliths properly, microservices won't help.
#gconlondon #DesignThinking #Modularity

reneats s § - E2HQRPEQ

10:49 am - 4 Mar 2015




s> Architect Clippy
@‘ @architectclippy

| see you have a poorly structured monolith.
Would you like me to convert it iInto a poorly
structured set of microservices”

s 23 CHESTHHDEAE

12:59 AM - 24 Feb 2015



Five things every developer should
know about software architecture

1. Software architecture isn't about big design up front
2. Every software team needs to consider software architecture
3. The software architecture role is about coding, coaching and collaboration
4. You don't need to use UML
5. A good software architecture enables agility

Simon Brown
W @simonbrown




