The lost art of
software design

Simon Brown



Over the past decade, many
teams have thrown away

pig design up front



Unfortunately, architectural
thinking, documentation,
diagramming and modelling

were also often discarded



The Agile Manifesto

doesn't say
“don’t do design” @



Big design up front is dumb.
Doing no design up front
IS even dumber.

Dave Thomas



Big Design Up Front

Evolutionary Design




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 @@@@‘
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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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[teration 2



al Risk System : Context Diagram

Financi
I ) PRE-mEASTNE SYSTEN
( ) ( ’ ‘ ‘ PROFPOSE SYSTEN
M N b i
Business Users Pusiness Users
( PERSOND with Configuration Access
CEUVERS A CUSTOMER, TRAT (rereon D
uno; voo ETURT Aec-:us l::v. A USER TRAT AN WMOD\FY

A POoR RISK caCaLATIoN PRRAMS \
WUCING

Financial Risk System
(SOFTWARE SySTEM)

(SOPTWARE SYSTEM )

SENDS EMAWLS TO
BUSINESS USERSE

TAKES TRADE DATA AND REFERUNCE
DATA AND CALCALATES RISK » CENFRATES
RISK REPORY AND MAKES It AVAWLABLE
TO BUFNINESS USERS

SENPS
REPORT
Lanacs THRouE [
mcs /] |\ amerh
DATA 2 W .
MO P ROM nee PERMISTAGRS
IToRED ER oW USANC
[ % 4 l

Central Mom'ton'ng
System
(SorTware sysTEeMm )

Trade Data swem
( SFYWARE: System)

MONITORS HEALTH OF

ALl SERVICES




Financidl Risk System: Container Diagram 3, UsER
v ANIERACON

/Q\ rQ,\ D CONTMWETT,
Pusiness Ugser Buswmess User
(Parson) witn Config Accest 1| WS SERv VR BOWNDARY
( PmRLon ) & INOICATES TRAT &
A BVEWR, THAT CAN '\ 1 CoOMPONEWY \§
\ MODAFY CaLALATION MOMITO RILD WY TWE
REGUESTS REGUR TS PARAMNS MOD WY CoNMes CENTIRAL THOMNTTL TG,
v;'b APP weEe A", bd ‘“\""' AYSTEM
HTITPS e CWTTPS e
3 e I I Date yane
web Server Configuration Web App
¢ JAVASCRIPT REACTY (IAVA SPRINGD ( IAVASCRIPT RuACT)
PROVIDES USER INTERPACE SERVES WPAS AND PROVIOES PROVIOES A SUBYET OF, UWRS
AP\ RPOPOINTS TO THE WS AN WNTERFACHE TO CONPFWARS
RISK CALOULATION PARAMS
MOOIPWES CoNF WS U‘\N‘J
( RESy son)d
— AUTWENTICATES = Autrn
UTERS UnNE Gortass SVETENA)
COMATR) ATREN\CATE S
UGERS

) 3F o
condig Store \
( PoTCRES O8)

WORE-S CoONP\ 6
PARAME FoR R\OW
CALOALATVONS

STORES INPUT TRADE
AND REFERENCE DATA
AND CALOALATVON
CoONPFI6C

i

STORE WNPUT Trode, Ooko Shystem

Sscredw\er OATA
CIAVA COMMAND LINED /
SEND LiNK SCWEVAAEBS CALCULATION S— coz:;d AT
s gnvals | &— TORERRY = JOBS AND cOPES NPT —— \ IS,
UnNe DATA ToTHE NPT

FORE




So you're teaching teams
now to create nice diagrams?



Up Front Design



#]

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

Vera Gile
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"We don't do up
R @ N front design
97 Stratecnes t A§o1d b e Ca u S e We d O

Up Front. Design
XP."

Vera Gile
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“It's not expected
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



’ 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)



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

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




Many people haven't been
exposed to the problems that
agile was trying to solve



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 &

F 2 W

\;7/ @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
i R results

Q 2 () Q s =

1:24 AM - 18 Mar 2019



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



Continuous attention to
technical excellence and
good design enhances agility.

Principle 9 of the Manifesto for Agile Software Development




A good architecture
enables agility



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



A starting point
adds value



Every team neeads
technical leadership

(irrespective of team size)




Incomprehensible software
architecture diagrams






UML usage is low




#30

“You'll be seen as

97 Ways to old.”
Sidestep UML

Knowfa Malliry




#3/

“You'll be seen as

07 Ways to old-fashioned.”
Sidestep UML

Knowfa Malliry




#380

“It's too detailed.”

97 Ways to
Sidestep UML

Knowfa Malliry




= UML, Cucumberand modeling reality - MPJ.s sings%n Fun Function
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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



It's Impossible to
answer those questions



f you can't see and understand
a solution, you can't evaluate it



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



How much up front design?



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




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




Software System

Container

(e.g. client-side web app, server-side web app, console application,
mobile app, microservice, database schema, file system, etc)

Component

A software system is made up of one or more containers (web applications,

mobile apps, desktop applications, databases, file systems, etc), each of which

contains one or more components, which in turn are implemented by one or
more code elements (e.g. classes, interfaces, objects, functions, etc).



Personal Banking

Acustomer of the bank, with
personal bank accounts.

Views account ~
balances, and
makes payments

| ~

Internet Banking System

[Software System]

E-mail System
__ Sends e-mail _ [Bothyars Systel
Allows customers to view using
information about their bank

accounts, and make payments.

The internal Microsoft Exchange
e-mail system.

Gets account
information from,
and makes
payments using

Mainframe Banking

System
(Software System]

Stores all of the core banking
information about customers,
accounts, transactions, etc.

System Context diagram for Internet Banking System
The system context diagram for the Internet Banking System.
Workspace last modified: Thu Apr 04 2019 13:09:10 GMT+0100 (British Summer Time)
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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
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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;
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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
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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?”



Richer diagrams lead to
richer design discussions



Richer diagrams lead to
better communication,
making it easier to scale teams



The diagrams should provide
meaningful feedback




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



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

2. Is it going to work?



Base your architecture on
requirements, travel light

and prove your architecture
with concrete experiments.

Agile Architecture: Strategies for Scaling Agile Development
Scott Ambler



ldentify and mitigate
your highest priority risks



| ike estimates,
risks are subjective




Risk-storming

A visual and collaborative technique for identifying risk



Threat modelling

(STRIDE, LINDDUN, Attack Trees, etc)



Title These documents have names that are short
noun phrases. For example, "ADR 1: Deployment on

Ruby on Rails 3.0.10" or "ADR 9: LDAP for
Multitenant Integration”

Context This section describes the forces at play,
including technological, political, social, and project
local. These forces are probably in tension, and
should be called out as such. The language in this
section is value-neutral. It is simply describing facts.

Decision This section describes our response to these
forces. It is stated in full sentences, with active voice.

"We will ..."

Status A decision may be "proposed" if the project
stakeholders haven't agreed with it yet, or "accepted”
once it is agreed. If a later ADR changes or reverses a
decision, it may be marked as "deprecated” or
"superseded" with a reference to its replacement.

Consequences This section describes the resulting
context, after applying the decision. All consequences
should be listed here, not just the "positive" ones. A
particular decision may have positive, negative, and
neutral consequences, but all of them affect the team
and project in the future.

“Architecture
Decision Record”

A short description of an

architecturally significant decision

http://thinkrelevance.com/blog/2011/11/15/documenting-
architecture-decisions (Michael Nygard)



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)



#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




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

You understand the significant
architectural drivers (requirements,
quality 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.




Some up front design to create a
starting point and direction
for further evolutionary design



Architecture meets agile

“we're about to start our agile transformation ... we need help
making our architecture/design processes more agile”

VS

Agile meets architecture

“we've been on our agile journey for X years ... our software lacks
structure, we have no documentation, etc”



Adopt an agile mindset

Choose a starting point and continuously improve
to discover what works for you



Thank you!

Simon Brown



