The lost art of
software design
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Big design up front is dumb.
Doing no design up front
IS even dumber.

Dave Thomas



'm referring to technical design
rather than product design



Not like this....

Like fhls'

Iteration (via prototyping and experimentation) is great for product design but...

you don't just “build the car”



How to draw an owl

2. Draw the rest of the @@ @&

1. Draw some circles
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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 at 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.

4. For each counterparty, calculate the risk that the bank is exposed to.

5. 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.

7. Provide a way for a subset of the business users to configure and maintain the external parameters used
by the risk calculations.

o

“Financial Risk System” architecture kata @@@@\

Simon Brown | @simonbrown

3. Non-functional Requirements

a. Performance

« Risk reports must be generated before 9am the following business day in Singapore.

b. Scalability

« The system must be able to cope with trade volumes for the next 5 years.
« The Trade Data System export includes approximately 5000 trades now and it is anticipated that there
will be slow but steady growth of 10 additional trades per day.
« The Reference Data System export includes approximately 20,000 counterparties and growth will be
negligible.
« There are 40-50 business users around the world that need access to the report.

c. Availability

« Risk reports should be available to users 24x7, but a small amount of downtime (less than 30 minutes per
day) can be tolerated.

d. Failover

« Manual failover is sufficient, provided that the availability targets can be met.

e. Security

« This system must follow bank policy that states system access is restricted to authenticated and authorised
users only.

« Reports must only be distributed to authorised users.

« Only a subset of the authorised users are permitted to modify the parameters used in the risk calculations.

« Although desirable, there are no single sign-on requirements (e.g. integration with Active Directory, LDAP,
ete).

« All access to the system and reports will be within the confines of the bank’s global network.

f. Audit

« The following events must be recorded in the system audit logs:
« Report generation.
« Modification of risk calculation parameters.

g. Fault Tolerance and Resilience

« The system should take appropriate steps to recover from an error if possible, but all errors should be
logged.

« Errors preventing a counterparty risk calculation being completed should be logged and the process should
continue.

h. 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.

i. Monitoring and Management

« ASimple 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 the system.
«  When reports have not been generated before 9am Singapore time.

j. Data Retention and Archiving
« Input files used in the risk calculation process must be retained for 1 year.
k. Interoperability

« Interfaces with existing data systems should conform to and use existing data formats.

“Financial Risk System” architecture kata @@@@‘

Simon Brown | @simonbrown




Design a software solution for
the "Financial Risk System”, and

draw one or more architecture
diagrams to describe your solution

@ 60-90 minutes
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What's wrong these diagrams?



Swap and review your diagrams

1. Do the solutions satisty the architectural drivers?
2. If you were the bank, would you buy this solution?

@ 10 minutes



If you can’t see and understand
a solution, you can’t evaluate it
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#1

“I don't know it.”

97 Ways to
Sidestep UML

Knowfa Malliry




#2

“‘Not everybody
on the team

97 Ways to "
Sidestep UML KNOWS it.

Knowfa Malliry




#3

“I'm the only
person

07 Ways to on the team
Sidestep UML who knows it.”

Knowfa Malliry




Do you use UML?



In my experience, optimistically,

1 out of 10 people use UML




#30

“YoUu'll be seen as

97 Ways to old.”
Sidestep UML

Knowfa Malliry




#3/

“YoUu'll be seen as

07 Ways to old-fashioned.”
Sidestep UML

Knowfa Malliry




#4060

“We don't want to
tell developers

97 Ways to .,
Sidestep UML what to do.

Knowfa Malliry




#6006

“The tooling

97 Ways tO SUCkS."
Sidestep UML

Knowfa Malliry




#380

“It's too detailed.”

97 Ways to
Sidestep UML

Knowfa Malliry




#8

“It's a very
elaborate waste

97 WQYS O . 1,
Sidestep UML of time.

Knowfa Malliry




= UML, Cucumberand modeling reality - MPJ.s sings%n Fun Function
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Engineers,
not artists!



#92

“It's not expectead

07 Ways to N agile.”
Sidestep UML

Knowfa Malliry




Would it be better if we used a CASE tool to lay out the design?

No, it wouldn't. The design is more readily expressed, changed, and
understood when done less formally, with CRC or on the whiteboard
or a bar napkin.

Ron Jeffries

https.//ronjeffries.com/xprog/articles/fussaboutdocumentation/



Now don't get me wrong (again). You may well need some nicely formatted UML for your
project, or you may need to print out Javadoc when you distribute your code to other users, or
you may need to document the requirements for management or as part of a contract. If and
when you really need these things, then by all means you should do them. But inside your
collocated Whole Team, you most probably will not need them, because the information
you need will be communicated through the more effective medium of conversation.

Ron Jeffries

https.//ronjeffries.com/xprog/articles/fussaboutdocumentation/



#97/

“The value is
N the

W t - I7
EZdesﬁgg umr | conversation.

Knowfa Malliry




They are all excellent, as long as there
IS @ conversation about their meaning
and intent. It's the accompanying
conversation that matters.



“the value is in the conversation”
only works if you're having
the right conversations




Superficial up front design
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If you don't engage in the problem, you end up with
a very simplified and superficial view of the solution



Plateau

Accelerated learning

Slow initial progress

The typical s-curve of learning
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#1

"What
programming

07 Quesins o | language should
Ask Before Coding .
we use?

Assam Shun




| didn't realise this was a
[Java [ .NET | Python | etc] solution.



#4

A "J

“Is this a
MICroservices

97 Questlons To . .

Ask Before Coding alrcC h |te Ctu re?

Assam Shun




| didn’t realise this was a
collection of microservices.



#5

""”'J

“Is this a
monolithic

97 Quest1ons To : : .

Ask Betore Coding app||cat|0n7

Assam Shun




| thought this was a
collection of microservices.



#18

“What does the

cylinder shape
97 Questlons To
Ask Before Coding mea n?"

A "J

Assam Shun




| didn't think that we were
using a database.



"Why is the ORM
directly connected

97 Questicns To to the Angular
Ask Betore Coding .
front-end?

Assam Shun
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Why is the ORM

directly connected to
the Angular front-ena?



#/6

“Is the web Ul

getting data from
97 Questlons To .
Ask Before Coding AmaZOn 537

A "J

Assam Shun




Yes, the web Ul gets
data from Amazon S3.



Technology Decisions
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#1

“We don't have

97 Ways )fcé; Defer enOugh deta | | .

Technology Decisions

Ima Duncoaden




#8

"We don't
97 Ways o Defer solutionize.”

Technology Decisions

S

Ima Duncoaden




#9

oy “We don't
o solutionize
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Ima Duncoaden




#10

“Our architects
are not allowed

S

97 Wag;é tg " Dete1 O d O

Technology Decisions

solutioneering.”

Ima Duncoaden




#25

“I' don't know how

97/ \Ways tg Defe1 tO dO that."

Technology Decisions

Ima Duncoaden




#39

"We don’t want to
Impose a solution

P upon the
97 Ways to Deter
Technology Decisions d eye | O p ment
team.”

Ima Duncoaden




#40

"We leave
i developers to
P choose the

“{LJ )5 &‘

97 Ways to Defer

Technology Decisions | m p | ementa tl Ol
aetails.”

Ima Duncoaden




#41

“The team should
choose the

S

97 Ways 16 Defer implementation

Technology Decisions

strategy.”

Ima Duncoaden




#42

g “We're a Java team,

“{LJ )5 &1

97 Ways to Defe1

Technology Decisions 3 Java SO | utl on .ll

Ima Duncoaden




The producer-consumer conflict
of software architecture diagrams

| wish these diagrams

included technology
choices...
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#97/

“We wait until the
e last responsible

“{LJ )5 &1

97 Ways to Defe1

Technology Decisions mome nt "

Ima Duncoaden




Up Front Design



Up Front Design

Vera Gile




#1

“Are we allowead
to do
Up Front Design u p frO nt design?"

Vera Gile
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Up Front Des1gn beca use We dO XP'II

Vera Gile




#13

"We're agile.”

Up Front Design

Vera Gile




#17

“It's not expectead
In agile.”

Up Front Design

Vera Gile




There is no Big Design Up Front. Most of the design activity
takes place on the fly and incrementally, starting with "the
simplest thing that could possibly work™ and adding complexity
only when it's required by failing tests.

https://en.wikipedia.org/wiki/Extreme_programming



What role does an architecture play when you are using evolutionary design?
Again XPs critics state that XP ignores architecture, that XP's route is to go to
code fast and trust that refactoring that will solve all design issues.
Interestingly they are right, and that may well be weakness. Certainly the
most aggressive XPers - Kent Beck, Ron Jeffries, and Bob Martin - are
putting more and more energy into avoiding any up front architectural
design. Don't put in a database until you really know you'll need it. Work
with files first and refactor the database in during a later iteration.

Martin Fowler

https://martinfowler.com/articles/designDead.html|



#52

“I'm good with
maybe a day

O/ Strategies&t—ngoid fO r a O n e -ye a r
Up Front Design
effort.”

.
-

Vera Gile




’ Ron Jeffries

¥y @RondJeffries

This is why | really don't believe that
"luminaries” in Agile are telling people not to

design. Too many supposedly agile team
members, teams, and even their coaches

really don't know what has been said, much
less what it's about.

Stacy Cashmore @Stacy Cash
Replying to @NativeWired @HelenLisowskKi

| think the phrase whilst we value those on the right, we value those on the left more
is forgotten quite often...

5:05 PM - 18 Mar 2019

The “luminaries” in Agile are not telling people to do design either

(it's easy to make assumptions about what's not being said)



“I'm guessing you
are not a

e 1
S e—
e

97/ Strategies%élvoid p qe g rammer. "

Up Front Design

Talking about it doesn't make you better.
Doing does.

Vera Gile




About Tour Getting Started C4 model Express ~ Products and Pricing Examples Help Sign up Sign in

n Structurizr

Your software architecture documentation hub

[+ I : . : :
% Signup | O Cloud service | CH On-premises installation

The quickest way to create software architecture diagrams

Have you ever spent hours trying to make a software architecture diagram look pretty? It's 2019, and we shouldn't be using general
purpose diagramming tools to create software architecture diagrams. We're supposed to be engineers, not artists! Structurizr is a
lightweight, web-based modelling tool that lets you quickly create diagrams based upon the C4 model for software architecture.

& = E = =N=N = e :

[P — v —r—

System Landscape diagrams System Context diagrams Container diagrams Component diagrams Dynamic diagrams Deployment diagrams

| do programming things too. @



Remember that the folks
pehind the agile manifesto
nave a lot of experience.

Most teams likely don’t have
that same level of experience.



Simon Brown @simonbrown - Mar 18 v

"To write a book | need to see a whole, in part just to reduce my anxiety.” ... I'm
the same when I'm building software. *& #SomeDesignUpFront

=« Kent Beck @
‘ ’\j/ @KentBeck

| unexpectedly have two weeks free
before | start my new job (more on that
later). | decided to time-box write the

John Hearn @johnhearnbcn - Mar 18 Vv
book on software design that’s been Replying to @KentBeck

ripening in my 'head for a decade or two. Interesting that you write an outline first. My daughter has discovered that
Here’s the outline: writing with flow, keeping notes and refactoring as she goes gives her better
e results

Q 2 () QO 5 =

vl

> = I've done ~20,000 words on software design (maybe more—not going to stop to
check...not). To write a book | need to see a whole, in part just to reduce my
anxiety.

9, (A ) 17 %

i’a” Kent Beck @ @KentBeck - Mar 18 v

1:24 AM - 18 Mar 2019



Agility requires a toolbox of
techniques anda practices

put many people don’t have them,
and we've stopped teaching them



How do you design software?



we use a whiteboaro




we draw boxes and lines



the boxes
represent components



we use our
experience



Continuous attention to
technical excellence and
good design enhances agility.

Principle 9 of the Manifesto for Agile Software Development
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A good architecture rarely
nappens through
architecture-indifferent design




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



Fvolutionary Design
Beginning With A Primitive Whole
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Fvolutionary Design
Beginning With A Primitive Whole



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



Part of the design activity is about
discovering “unknown unknowns”



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

2. Is it going to work?



We're not trying to
make every decision



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



| think there is a role for a broad starting point architecture. Such things as
stating early on how to layer the application, how you'll interact with the
database (if you need one), what approach to use to handle the web server.

Martin Fowler
https.//martinfowler.com/articles/designDead.html
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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

(c4dmodel.com for more information)


http://c4model.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



Guernsey

GitHub This reposit Explore Features Enterprise Pricing signin

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

master ~

spring-petclinic / src / main / java / org / springframework / samples / petclinic / service / ClinicService.java

% michaelisvy test metho 5c9ab6 o
N\ 2 cont

Clinic Employee -

«Software System»
Spring PetClinic

(38 sloc) 1.67 KB Raw Blame History

- ) «Container»
«Container» ) Web Application
(from Spriig PetClinic)

CI = . E I Web Application - J \ e
I n I c m p Oyee «HTTP» (from Spring PetClinic) «Spring MVC Controller Spring MVC Controllem «Spring MVC Controllers
+Uses &5 PetController [  OwnerController (L  CrashController

Allows employees to
view and manage
information regarding
the veterinarians, the :
clients, and their pets. H -
V 24 ackage org.springframework.samples.petclinic.service;

impe ava.util.Collection;

Clinic Employee

import org.springf ork.dao. Data.
i ringf ramewor ples.petclinic.model.Owner;
ples.petclinic.model. Py

«JDBC» . . .
- inport org.springfranevork. sanples. petclinic.model. PetType;
import org.springframeworl ples.petclinic.model. Ve
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Dlagrams are maps

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



Diagrams are a visual checklist
for design decisions



System Context diagram

What is the scope of the software system we're building?
Who is using it? What are they doing?
What system integrations does it need to support?
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Container diagram

What are the major technology building blocks?
What are their responsibilities?
How do they communicate?
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The diagrams should spark
meaningful questions




NO

“What does that arrow mean?”
“Why are some boxes red?”
“Is that a Java application?”
“Is that a monolithic application, or a collection of microservices?”
“How do the users get their reports?”



Yes

“What protocol are your two Java applications using
to communicate with each other?”
“Why do you have two separate C# applications instead of one?”
"Why are you using MongoDB?”
“Why are you using MySQL when our standard is Oracle?”
“Should we really build new applications with .NET Framework
rather than .NET Core?”



The diagrams should provide
meaningful feedback



We're trying to diagram a
[microservices|serverless] architecture,
put the diagram is getting complicatea.



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

2. Is it going to work?



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?



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

You understand the significant You have a way to communicate your
architectural drivers. 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 significant design You have identified, and are
@ decisions (i.e. technology, modularity, comfortable with, the risks associated @
etc). with building the software.




Thank you!

simon@architectis.je
@simonbrown



