
Software architecture
in an agile world



simon.brown@codingthearchitecture.com

@simonbrown on Twitter

Hands-on Software Development
Training, Coaching

& Consulting



Perceptions



I’m a

software 
architect

Big up front design
and analysis paralysis UML

Waterfall

Ivory Tower
Architecture AstronautPowerPoint Architect



PowerPoint
Architecture

yes, I know ... but I’m not using PowerPoint :-P

Enterprise Service Bus

Single Sign-On

Corporate Data Model

Buzzword Bingo



Relay Sport
Architecture

Software
Architecture

Document

This is a big bunch of 

AaaS



I’m another member of the team
(and I like writing code)



Coding

“Architecture”

Time



 The UML phase



The

Management Consulting
phase



Our tech lead and mentor
has been “promoted” ...

help!

The “corporate ladder”

Technical

Non-technical



Your management thinks

coding
is a

commodity?

Tell them to

offshore it all



http://www.codingthearchitecture.com



“Software Architect”

is not an

organisational rank
It’s a role that you

evolve into



We aspire to be agile
and self-organising

And that’s cool, but aren’t you 

forgetting something?



Agile



Agile

Emergent 
design

Retrospectives

Moving fast, 
embracing 

change

Automated 
acceptance 

testing

Continuous 
delivery

Self-organising 
team

Test-driven 
development

Lean

Kanban

Technical guidance

Non-functional 
requirements

Vision

Structure

Performance

Scalability

Availability

Security

Technical quality



Agile  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I don’t position most of

my content as agile, but...



What is an

agile
architect

anyway?



I’m an agile
architect!

Evolutionary Architecture
and Emergent Design

YAGNI
Defer until the

last responsible 
moment

Refactoring Spikes, stripes and tracers

System Metaphor



Agile 
architecture?



Agile (e.g. Scrum)

Skills

Business Modelling

Requirements

Analysis & Design

Implementation

Test

Deployment

Configuration Management

Project Management

Environment

Sprint 1 Sprint 2 Sprint 3



Evolutionary 
architecture

Foolishly hoping for the best?



Agile software team

We don’t need
software architecture;

we do TDD



TDD is about code

... architecture isn’t
(well, it is, but it’s also about more than just the code)



Last 
responsible 

moment
Most people know roughly

what they’re building

so just make some decisions!



Flat, self-organising
teams are great but...

...they don’t always work



Let’s

invent
something shiny and new...

re



Retrospective



Have we forgotten
more than we’ve learnt?



UML





Class

Responsibilities Collaborators

Class

Responsibilities Collaborators

Class-Responsibility-Collaboration

Class

Responsibil
ities Collaborato

rs



Component-based development

Component A

Component B

Component C

High cohesion, low coupling

design by contract,

Liskov substitution principle



Pattern-Oriented
Software Architecture



Rational Unified Process (RUP)

TransitionConstructionElaborationSkills

Business Modelling

Requirements

Analysis & Design

Implementation

Test

Deployment

Configuration Management

Project Management

Environment

Inception



Be pragmatic
with this stuff

(if you know it exists, of course)



Who is teaching
the classics of  the

pre-agile era?
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L
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So you think
you're an architect



Curriculum Vitae / Resume

Enterprise Architect
A Big Company (2006-date)

I have been responsibl
e for the design 

and implementation of an ente
rprise 

customer solution. I drew some UML 

diagrams and I wrote some Java code.

I would like a job writing more code 

please. :-)

Err, no; you’re a 

software architect 

who just happens

to work in a

large organisation

(in fact, you’re barely a

“software architect” either)



Software development is not a

relay sport
Software

Architecture
Document



Successful software delivery

is not an 

implementation 
detail!



The irresponsible architect

Cross-site scripting attacks 
possible; weak passwords 
allowed; HTTP sessions 

didn’t timeout; ...

Basic functionality errors; 
little or no quality 

assurance; rework required 
late in the project because 

of assumptions; ...

No non-functional testing 
(e.g. penetration testing or 

load testing); ...



Foolishly hoping for the best?



The irresponsible architect

Cross-site scripting attacks 
possible; weak passwords 
allowed; HTTP sessions 

didn’t timeout; ...

Basic functionality errors; 
little or no quality 

assurance; rework required 
late in the project because 

of assumptions; ...

Oh, did I mention this was 

supposed to be a 

“strategic platform”?

No non-functional testing 
(e.g. penetration testing or 

load testing); ...

No documentation; ...



Context
What is this all about?

Functional View
What does the system do?

Process View
Does the system implement 

business processes?

Non-functional View
Are there any significant non-

functional requirements influencing 
the architecture?

Architectural 
Constraints

Are there any constraints 
influencing the architecture?

Architectural 
Principles

Are there any principles influencing 
the architecture?

Logical View
What does the big picture look like 
and how is the system structured?

Interface View
Are there internal or external 

system interfaces?

Design View
Is it clear how system components 

should be implemented?

Infrastructure View
What does the target deployment 

environment look like?

Deployment View
How will the system components be 

deployed onto the target 
infrastructure?

Operational View
How will people operate and 

support the system?

Security View
How is security handled across all 

tiers?

Data View
How is data managed, archived, 

backed-up, etc?

Technology Selection
What led to the selection of the 

technologies in use?

Architecture 
Justification

Does the chosen architecture 
“work”?



Author  or architect?



#win

Project Managing #fail



Technical 
Project 

Managers
tend to focus more on 

project 
management 

than technology

(This is Matt; he’s approximately my height)



How do we move to

serenity?



Serenity



Macro (classes)

Abstract Specific

As developers, the code is 
usually our main focus

Telephoto (components)
Standard (containers)

Wide angle
 (contex

t)



Abstract Specific

Sometimes you need to

step back from your IDE

Macro (classes)Telephoto (components)
Standard (containers)

Wide angle
 (contex

t)
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1. Current Situation

We have an existing Internet Banking offering that allows customers to securely view 

information about their bank accounts held with us via the web. Although we were one of the 

first to market with such a product, the system itself is a number of years old now and a series 

of problems has been identified during a consulting exercise that we recently initiated. In 

summary:

• The system only provides customers with read-only access to information about their 

bank accounts. This includes account balances, recent transactions and recent 

statements.

• The information presented to customers is slightly out-of-date, because information from 

the core banking system is exported to the website on a nightly basis.

• Transactional requests are not possible through the site, with customers instead sending 

a secure message to the call centre with their request instead. This process is open to 

abuse and fraud.

• The number of features supported by the offering is limited.

• The technology is no longer seen as “leading edge”, is hard to enhance and costly to 

maintain. In addition, the technology has reached “end of life” and is no longer 

proactively supported by the vendor.

• The system doesn’t meet current website accessibility standards.

In a recent survey, our Internet Banking system was perceived as poor in terms of the user 

experience and the level of information available through the website. With our competitors 

now offering fully transactional systems, there is a risk that we will lose business.

2. Vision

The board have given us the go-ahead to initiate a project to replace the current Internet 

Banking system, which will need to coincide with the corporate rebranding that will be taking 

place in 12 weeks. The replacement system should:

• Provide customers with real-time access to information about their bank accounts.

• Provide customers with the ability to perform common transactions through the website. 

This includes making payments, setting up standing orders, transferring money and so on.

• Provide customers with a rich user experience.

• Meet current website accessibility standards.

• Be developed using the new corporate website design guidelines.

Big Bank plc
Internet Banking System

Macro (classes)

Telephoto (components)

Standard (containers)

Wide angle
 (contex

t)

Options



Effective sketches
are an excellent way to 

collaborate
on software architecture

Macro (classes)Telephoto (components)
Standard (containers)

Wide angle
 (contex

t)



•
Errors preventing a counterparty risk calculation being completed must be logged and the 

process should continue.

i. Internationalization and Localization

•
All user interfaces will be presented in English only.

•
All reports will be presented in English only.

•
All trading values and risk figures will be presented in US dollars only.

j. Monitoring and Management

•
A Simple Network Management Protocol (SNMP) trap should be sent to the bank’s central 

monitoring service in the following circumstances:

•
When there is a fatal error with a system component.

•
When reports have not been generated before 9am Singapore time.

k. Data Retention and Archiving

•
Input files used in the risk calculation process must be retained for 1 year.

l. Interoperability•
Interfaces with existing data systems should conform to and use existing data formats.

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 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 need a new Risk System.

Trade Data
System

Reference Data
System

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 at the close of business (5pm) in New York. 

The export includes the following information for every trade made by the bank:

• Trade ID

• Current trade value in US dollars

• Counterparty ID

1.2. Reference Data System

The Reference Data System maintains all of the reference data needed by the bank. This 

includes information about counterparties; each of which represents an individual, a bank 

branch or a top-level legal operating company. A file-based XML export is also available and 

includes the following details about each counterparty.

• Counterparty ID and name

• Parent counterparty ID (this field is null to signify that the counterparty is a top-level 

legal operating company).

Risk System

“do some design,
choose some technologies,
draw some boxes & lines”



Are these

effective 
sketches?



Form over Function



The Shopping List



Boxes & no Lines



The Airline Route Map



Generically True



Deferral Major



Deferral Minor



Assumptions are the mother of all ...



Homeless Old C# Object (HOCO)



WYCITW?



The Pompidou



Mixed Abstractions



The Adventure Book



Should have used a whiteboard!



UML tool?Whiteboard/flipchart?

You don’t 
need a 

UML

tool to
 do arc

hitectu
re

and des
ign

Agree on conventions,be consistent and includea key if necessary



Post-it notes
Flipchar

t & pens

Blu-Tack

Index cards Whiteboard & pens
Collaborative de

sign



It’s usually difficult to 
show the entire design on 

a single diagram

Different views of 
the design can be used to 
manage complexity and 

highlight different 
aspects of the solution



System

Container

Container

Container

Component

Component

Component

Class

Class Class

Class



Wide angle
 (contex

t) Standard (containers)

Telephoto (components)

Summarise the software 

with a collection of diagrams

Macro (classes)

C4 ... cont
ext, con

tainers, 

components
 and cla

sses

Every p
icture sho

uld

tell a d
ifferen

t part

of the
 same story



Context

Banking System

Single point of truth for all 
customer data.
Contains all core banking logic.

New Systems

Existing Systems

Internet Banking System

Allows customers to interact 

securely via the web.

E-mail System

Sending e-mails to customers?

Monitoring System
Receive alerts and show them on a dashboard?



What
are we 

building?

Who
is using it?



Web server
Allows customers to interact 
securely via the web.
Allow call centre staff to 
undertake administrative actions.

External web server
Allows customers to interact 
securely via the web.

Containers
Web server, standalone application, 

Windows service, application server, 

plugin, etc

Database
Stores customer information 
related to Internet Banking.
Retains audit logs.
Stores managed content.

Application server
Orchestrates user interaction 
across banking system.

Banking system

Single point of truth for all 

customer data.

Contains all core ban
king logic.

IIS

Internal web server
Allows call centre staff to undertake administrative actions.

IIS

IIS

UNIX

SQL Server

XML/TCP protocol
SQL

Requests data from

Uses Windows Communication Foundation

Requests data from

Uses Windows Communication Foundation



What

containers
is the system
made up of?

How do they

communicate?



Banking Service

Get accounts.
Get statement.
Get/create/edit/delete 
recipients.
Make payments.

Components - Application server

Authentication Service
Login.
Authorise transaction.
Logout.
Reset credentials.
Lock account.

Banking System Facade

Single point of truth for all 
customer data.
Contains all core banking logic.

Audit Service
Write audit log entry.
Get audit log entries for 
customer.

DatabaseBanking System

Web server

Business Services

Data Services

WCF service

WCF service

C#

C#Abstrac
tion al

lows you

to manage c
omplexity



BankingSystemFacade

Get accounts.
Get statement.
Get/create/edit/delete 
recipients.
Make payments.

Classes - Banking System Facade

Banking system

<<abstract>>
Transaction

Execute transaction.
Audit transaction.

<<abstract>>
Response

Parse XML response into domain 
object(s).

<abstract>
Request

Convert request to XML.

BankingSystemInterface

Initiate connec
tion.

Execute transaction
.

Close transact
ion.

Creates

Is made up ofUses

Optional: depends on how 
much guidance and control 

you need to introduce

Text



Drawing diagrams
doesn’t make you an

architect



Would you

code
it that way?

This is why

software archite
cts

must be able 
to code!



How much

detail?

Just enough!
Abstractions should 
be accurate, unless...



When
are diagrams useful?



There are many libraries in the middle-tier; are they components?

It looks like there are multiple architectural layers.

There’s a web application.

There are some WCF service references.

Lots of C# code!



Software architectures don’t live in 

isolation



Your system

Current Development Team

Database Administrators

Business Sponsors

Operations/Support Staff

Compliance and AuditSecurity TeamOther Teams

Future Development Team

Software arc
hitectu

re

is a pla
tform for 

convers
ation ..

. be so
cial!



Context
What is this all about?

Functional View
What does the system do?

Process View
Does the system implement 

business processes?

Non-functional View
Are there any significant non-

functional requirements influencing 
the architecture?

Architectural 
Constraints

Are there any constraints 
influencing the architecture?

Architectural 
Principles

Are there any principles influencing 
the architecture?

Logical View
What does the big picture look like 
and how is the system structured?

Interface View
Are there internal or external 

system interfaces?

Design View
Is it clear how system components 

should be implemented?

Infrastructure View
What does the target deployment 

environment look like?

Deployment View
How will the system components be 

deployed onto the target 
infrastructure?

Operational View
How will people operate and 

support the system?

Security View
How is security handled across all 

tiers?

Data View
How is data managed, archived, 

backed-up, etc?

Technology Selection
What led to the selection of the 

technologies in use?

Architecture 
Justification

Does the chosen architecture 
“work”?



The software architecture document 

should describe what
the code itself doesn’t

It explains
 intent an

d acts

as a map for na
vigating

the source code



Did you

code
it that way?



Or preferably both; I like software 
architectures to be grounded in reality

(and that includes technology choices)



Maybe, maybe not
(remember what I said about technology choices?)



Deferring framework decisions and
isolating them should be a

conscious decision



How much
architecture do you need to do?

This much?

This much?



You need to do 

“just enough” 
architecture



Base your architecture on 
requirements, travel light 

and prove your architecture 
with concrete experiments.

Base your architecture on 
requirements, travel light 

and prove your architecture 
with concrete experiments.

Base your architecture on 
requirements, travel light 

and prove your architecture 
with concrete experiments.

Scott Ambler
http://www.agilemodeling.com/essays/agileArchitecture.htm



If you flex functionality,

does the architecture

change?

Probably not, so just make

some decisions...



What is architecturally 

significant?

Costly to change
(can you refactor it

in an afternoon?)

Complex and risky

New



An example timeline from

“Beyond Retrospectives”
by Linda Rising

#gotocon Aarhus 2011



Just enough

Understand how the 
significant elements

fit together

Mitigate the

key risks Provide the foundations and 
vision to move forward



Requirements
Context and Containers

Components (and Ballpark Estimates)
Doing this c

ollaborative
ly 

allows people’s 
separate 

ideas to meet

1-2 days
Standard (containers)

Wide angle
 (contex

t)

Telephoto (components)

1. Current SituationWe have an existing Internet Banking offering that allows customers to securely view 

information about their bank accounts held with us via the web. Although we were one of the 

first to market with such a product, the system itself is a number of years old now and a series 

of problems has been identified during a consulting exercise that we recently initiated. In 

summary:

• The system only provides customers with read-only access to information about their 

bank accounts. This includes account balances, recent transactions and recent 

statements.
• The information presented to customers is slightly out-of-date, because information from 

the core banking system is exported to the website on a nightly basis.

• Transactional requests are not possible through the site, with customers instead sending 

a secure message to the call centre with their request instead. This process is open to 

abuse and fraud.• The number of features supported by the offering is limited.

• The technology is no longer seen as “leading edge”, is hard to enhance and costly to 

maintain. In addition, the technology has reached “end of life” and is no longer 

proactively supported by the vendor.

• The system doesn’t meet current website accessibility standards.

In a recent survey, our Internet Banking system was perceived as poor in terms of the user 

experience and the level of information available through the website. With our competitors 

now offering fully transactional systems, there is a risk that we will lose business.

2. Vision
The board have given us the go-ahead to initiate a project to replace the current Internet 

Banking system, which will need to coincide with the corporate rebranding that will be taking 

place in 12 weeks. The replacement system should:• Provide customers with real-time access to information about their bank accounts.

• Provide customers with the ability to perform common transactions through the website. 

This includes making payments, setting up standing orders, transferring money and so on.

• Provide customers with a rich user experience.

• Meet current website accessibility standards.

• Be developed using the new corporate website design guidelines.

Big Bank plc
Internet Banking System



The role of the software architect and

the process of software architecture are

different



From chaos to self-organising

Dedicated
software architect

Single point of responsibility for 
the technical aspects of the 

software project

Everybody is a
software architect

Joint responsibility for the 
technical aspects of the

software project

The role



From big design up front to evolutionary

The process
Software

Architecture
Document

Big up front design

Requirements capture, analysis 
and design complete before 

coding starts

Evolutionary 
architecture

The architecture evolves 
secondary to the value created 

by early regular releases of 
working software

/// <summary>
/// Represents the behaviour behind the ...
/// </summary>
public class SomeWizard : AbstractWizard
{
    private DomainObject _object;
    private WizardPage _page;
    private WizardController _controller;

    public SomeWizard()
    {
    }

    ...

}



Just enough

Software
Architecture

Document

/// <summary>
/// Represents the behaviour behind the ...
/// </summary>
public class SomeWizard : AbstractWizard
{
    private DomainObject _object;
    private WizardPage _page;
    private WizardController _controller;

    public SomeWizard()
    {
    }

    ...

}

The role

The process

Understand how the 
significant elements

fit together

Mitigate the

key risks

Provide the foundations and vision to move forward



Let’s wrap up...



Yes, architecture provides

structure, firm foundations, 
vision and technical leadership

Does agile need 
architecture?



Yes, it helps software teams move away from

big design up front
and analysis paralysis

Does architecture 
need agile?



Define
the software architecture role and 

collaborate

Talk about architecture in 

your retrospectives



Do you want to

code?



Software architecture documentation should

describe what
the code doesn’t



Effective sketches
are an excellent way to 

communicate
software architecture

Macro (classes)Telephoto (components)
Standard (containers)

Wide angle
 (contex

t)



Apply craftsmanship
to

software architecture

Effective yet lightweight 
sketches and documentation Software systems

that actually work



We need to grow the 

architects of 

tomorrow



you
simon.brown@codingthearchitecture.com

@simonbrown on Twitter

Do whatever works for

(just don’t get distracted by shiny new things just because they’re shinier!)


