The code doesn't tell
the whole story

Simon Brown
YW @simonbrown
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EFnough detail to
start exploring
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Different maps for
different audiences and
different purposes



We've spent the past 20 years figuring
out how to visualise our process



But we've forgotten how to visualise
the actual software we're building @



#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.”

#30 “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
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If you're going to use “boxes & lines”,
at least do so in a structured way,
using a self-describing notation



o

d L

There are many different audiences for diagrams
and documentation, all with different interests

(software architects, software developers, operations and support staft, testers,

Product Owners, project managers, Scrum Masters, users, management,
business sponsors, potential customers, potential investors, ...)
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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)

Level 1
Context

Personal Banking
Customer
{person)

A customer of the bank, with
personal bank accounts.

Views account -~
balances, and Sends e-mails to
~

Views account

Visits
bigbank.com/ib balances, and

e makes payments  makes payments
_ using i ~
~
~
Web Application q Mobile App
Containerjava nd Spring MVC] : Single-Page A| Container:Xamari) E-mail System
Delivers to the [Container: Javascript and Angular] [software System]
Delivers the static content and the customer’s web —4 Provides a limited subset of the
Internet banking single page browser Provides all of the Internet banking, Internet banking functionality to A e
application. functionality e‘g ;::‘Zf;\ffs via their customers via their mobile device. ystem.
‘web browser.
~
-~
\ / -

Makes APl callsto  Makes API calls to
USON/HTTPS] USON/HTTPS]
/

R} ¥

Mainframe Banking
Database API Application System
[T ——— [Container:Java and Spring MVC] (Sofware System]

_ Readsfromand __
Stores user registration information,
hashed authentication credentials,

access logs, etc.

Provides Internet banking
functionality via a JSON/HTTPS API.

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

5]

Internet Banking System
(Software System)

The container diagram for the Internet Banking System.
Workspace last modified: Thu Apr 04 2019 13:09:10 GMT+0100 (British Summer Time)

Level 2
Containers

The C4 model for visualising

software architecture

Mobile App

[Container: Xamarin]

Single-Page Application

[Container: Javascript and Angular]

Provides a limited subset of the
Internet banking functionality to
customers via their mobile device.

Provides all of the Internet banking
functionality to customers via their
web browser.

Makes API calls to
[ISON/HTTPS).

Makes API calls to
—— USONMTTPS]

Makes API calls to
USONMHTTPS]

gn
use in to the

]
]
]
]
]
]
]
| -
l Uses Uses. Uses
] —~

]

]

]

]

]

]

]

]

| AP! Application
e poads from and

wsq) |

Database

[Container; Relational Database Schema]

E-mail System
Software Systern]

Stores user registration information,
hashed authentication credentials,
access logs, etc.

The internal Microsoft Exchange
e-mail system.

Component diagram for Internet Banking System - API Application
The component diagram for the API Application.
Workspace last modified: Thu Apr 04 2019 13:09:10 GMT+0100 (British Summer Time)

Level 3
Components

Mainframe Banking

cdmodel.com

Uses.

InternetBankingSystemException
——— /1

System  ————
[Software System]

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

MainframeBankirigSystemFacade

GetBalanceResponse

GetBalanceRequest
I

AbstractResponse
—
——

Level 4

Code



Personal Banking
Customer
Person

Acustomer of the bank, with
personal bank accounts.

Views account
balances, and Sends e-mails to
makes payments

Internet Banking System
Software System

__ sends e-mail _
Allows customers to view using
information about their bank
accounts, and make payments.

Gets account
information from,
and makes
payments using

|
v

—»

Web Application
[Container: Java and Spring MVC]
Delivers the static content and the
Internet banking single page

Database

[Container: Relational Database Schemal

Stores user registration information,
hashed authentication credentials,
access logs, etc.

Guernsey

Personal Banking
Customer

person)

A customer of the bank, with
personal bank accounts.

Views account
balances, and

bighank.com/ib
£ makes payments

Single-Page

ws account
balances, and Sends e-mails to
makes payments

Mobile App

Delivers to the [Container: Javascript and Angular]
customer's web —|
browser Provides all of the Internet banking.
functionality to customers via their
web browser.

Makes API calls to
’

ONIHTT

Provides a limited subset of the
Internet banking functionality to

|
|
1
|
|
customers via their mobile device. (il
|
|
|
|

Makes API calls to Sends e-mail
USONH

API Application

_ Readsfromand __

1D5C)

[Container: fava and Spring MVC]

—  — Makes API calls to —

Provides Internet banking DXMLIHTTPS
functionality via a SO

N/HTTPS API.

Sign In Controller
(Component:Spring MYC RestControler

Banking System.
Uses

Security Component
[Companent:Spring Bean]

Provides functionality related to
signing in, changing passwords, etc.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I«

API Application
0 _ Reads from and
writes to
J06C

Database

[Container: Relational Database Schema]

Stores user registration information,
hashed authentication credentials,
access logs, efc.

Allows users to sign in to the Internet

Single-Page Application
(Container: avaseript and Angular]

Provides all of the Internet banking
functionality to customers via their

Makes APl calls to

Makes API calls to
USONHTTP:

Reset Password Controller

[Component: Spring MVC Rest Controller]

Allows users to reset their passwords
with a single use URL.

E-mail Component

[Component: Spring Bean]

Sends e-mails to users.

I

Sends e-mail
using

Component diagram for Internet Banking System - APl Application

nt

am for th
last modified: Thu

Makes API calls to

Mobile App

[Container: Xamarin]
Provides a limited subset of the

Internet banking functionality to
customers via their mobile device.

Makes API calls to

~ A

Makes API calls to

Accounts Summary
Controller

[Component:Spring MVC Rest Controller]

Provides customers with a summary
of their bank accounts.

A4

Mainframe Banking
System Facade
(Component: Spring Bean]

Afacade onto the mainframe
banking system.

u;
DMUHTTPS]
|

AbstractRequest

jagrams are maps

InternetBankingSystemException
——

com.bigbankplc.internetbanking.component.mainframe

O
MainlrameBankTSystemFacade

MainframeBankingSystemFacadelmpl

Hhrows MainframeBankingSystemException

GetBalanceResponse
—
—

AbstractResponse
 ——

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



The C4 model is
notation independent

Personal Banking Personal Banking Personal Banking
Customer Customer Customer

[Person] [Person] [Person]

A customer of the bank, with A customer of the bank, with A customer of the bank, with
personal bank accounts. R personal bank accounts. personal bank accounts.

\

bigb. V!E'ts ib Views account Views account bish Vli\ts i

igbank.com/i balances, and balances, and Sends e-mails to bigbank.com/ib
using using

makes payments makes payments

~N ~

Views account Views account . Views account Views account
balances, and balances, and Sends e-mails to A, balances, and balances, and Sends e-mails to
makes payments makes payments makes payments makes payments
using usmg

Web Application

[Container: Java and Spring MVC]

Mobile App

[Container: Xamarin]

Mobile App

[Container: Xamarin]

Web Application

[Container: Java and Spring MVC]

Mobile App

[Container: Xamarin]

: Web Application . .
E mallressyﬂe]m [Container: Java and Spring MVC] Delivers SIngIe-Page ApPIlCathn
custome

E-mail System
[Software System]

E-mail System
[Software System]

) Single-Page Application
Delivers to the [Container: JavaScript and Angular]
customer's web —|

Single-Page Application

[Container: JavaScript and Angular] Delivers to the [Container: JavaScript and Angular]

Delivers the static content and the Provides a limited subset of the Delivers the static content and the Provides a limited subset of the Delivers the static content and the ° Provides a limited subset of the

e-mail system. e-mail system. e-mail system.

application. functionality to customers via their customers via their mobile device.

application. functionality to customers via their customers via their mobile device.
web browser.

application. functionality to customers via their customers via their mobile device.
web browser.

web browser.

| | |
| | |
| | |
| | |
Internet banking single page browser Provides all of the Internet banking Internet banking functionality to : it rftetarll et el Internet banking single page browse Provides all of the Internet banking Internet banking functionality to : iz el et Eeze Internet banking single page " " Provides all of the Internet banking Internet banking functionality to : iz el el BeiEnge
| | |
| | |
| | |
| | |

/ ) \ / ) \

Makes API calls to Makes API calls to Sends e-mail Makes API calls to Makes API cal Sends e-mail Makes API calls to Mak: Sends e-mail
[JSON/HTTPS] [JSON/HTTPS] using / using /HTTPS] [JISON/ using
g - \ ~

Mainframe Banking Mainframe Banking Mainframe Banking
System DETE]ET API Application System DETE]LET API Application System

[Container: Java and Spring MVC] [Software System] [Container: Oracle Database Schema] Reads from and [Container: Java and Spring MVC] . [Software System] [Container: Oracle Database Schema] Reads from and [Container: Java and Spring MVC] N A [Software System]
— — MakesAPlcallsto — — — — - it —_— — — — MakesAPlcallsto — — —] —_— - rites t — — — — MakesAPlcallsto — — —]
Stores user registration information, i Provides Internet banking [XML/HTTPS] Stores all of the core banking Stores user registration information, wri Provides Internet banking [XML/HTTPS] Stores all of the core banking Stores user registration information, W’U'Dii] 0 Provides Internet banking MUHTTPS) Stores all of the core banking
hashed authentication credentials, functionality via a JSON/HTTPS API. information about customers, hashed authentication credentials, functionality via a JSON/HTTPS API. information about customers, hashed authentication credentials, 0 functionality via a JSON/HTTPS API. information about customers,

access logs, etc. accounts, transactions, etc. access logs, etc. accounts, transactions, etc. access logs, etc. accounts, transactions, etc.

| [ [
| [ [
| [ [
| [ [
DETELER API Application | | I

[Container: Oracle Database Schema] Reads from and

writes to
| |
| |
| |
I Internet Banking System | I Internet Banking System | I'Internet Banking System
| [Software System] | [Software System] | [Software System]

[Container] Internet Banking System [Container] Internet Banking System [Container] Internet Banking System




The C4 model is
notation independent

«Software System»
Spring PetClinic Spring PetClinic - Containers
«Person»

«Container» /
Web Application
(from Spring PetClinic)
Clinic Employee -
[Person) Allows employees to Clinic Employee
An employee of the clinic YIeW anq manage ) |
{ Clinic Employee information regarding '
the veterinarians, the Uses «HTTPS»
‘ clients, and their pets.

| SpringPetClinic
Reads from and

writes to
UDFC]

\
v

' «JDBC» «C Onta/'.r‘lerl»
+Reads from and writes to Web Application

«Container»
Database

(from Spring PetClinic) «Container»

. . Database
Stores information

[ssg;ivr;ils’e;ecr:;nlc regal’dlng the
: veterinarians, the
clients, and their pets.
The Container diagram for the Spring PetClinic system.

Container diagram for Spring PetClinic
The Containers diagram for the Spring PetClinic system.
Last modified: Thursday 17 August 2017 10:15 UTC | Version: 95de1d9f8bf63560915331664b27a4a75ce1f1f6




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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General

Does the diagram have a title?

Do you understand what the diagram type is?

Do you understand what the diagram scope is?

Does the diagram have a key/legend?

Diagram review tool | Printable PDF version

Notation, notation, notation

A software architecture diagram review checklist

® Yes

O Yes

O Yes

® Yes

® No



Dlagrams are maps
to navigate the code
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The powder and munitions
store for the originai castle.
The entrance dourv ay was
built c1680. In 1617 tae
Royal Comumu sioners’ inventory
of the castle recorded
41 barrels of powder stored
here as well as guanuties of
for maklnggﬁmf'" BVACTS

Dépét des munitions.
En 1617 I'inveniaire

duchdteaujapention e
41 barils e per 7 rear

During the refortification of the castle many older
features were remodelled or demolished. The most

distinctive change was the addition of the large
tower on top of the Mount.
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SIGHT GUIDES

Channel Islands

pocket guide

Gmat Brealrs YT TR :

”JERSEY

Travel Guidebook

(maps, points of interest, sights, itineraries,
history, culture, practical information, etc)



The code doesn't tell
the whole story



Software
Archltecture Useful information
Document spread across

hundreds of pages,;
rarely read or updated




Channel Islands

pocket guide

Gmat Bmaks YT TR :

”JERSEY

Software Guidebook

(maps, points of interest, sights, itineraries,
history, culture, practical information, etc)



The scope is a single
software system




Describe what you
can't get from the code



F Functional \ f \ f w f w

Context Overview Quality Attributes Constraints " fl::u(:cul)les .
PV An overview of th? software A list of the quality attributes A list of the environmental aIrj:h(i)tectjreevreir?criml]eesn(ean
Iu)s/ s T tixt tc’) sy;tem; perhaps including (non-functional requirements; constraints (e.g. timescales, codin coFr)wventFi)ons &
PIuS St i} wireframes, Ul mockups, e.g. performance, scalability, budget, technology, 5 '
set the scene”. screenshots, workflow sy, @il team size/skills, etc). separation of concerns,
diagrams, business process patterns, etc).
K diagrams, etc. j K j k J k J
Software Data
Architecture Code Data models, entity . o o
A description of the software A description of important or relationship diagrams This is a starting point; add and
hitecture, including stati complicated component . ' :
S e e T mplementation details security, data volumes, remove sections as necessary.
structure (e.g. containers and P ' archiving strategies, backup
components) and dynamic/ patterns, frameworks, etc. g

runtime behaviour.



The

software
guidebook

Simon Brown

https://leanpub.com/documenting-software-architecture/c/free



ﬁ Overview Docs FAQ Examples Training Download About

arc42 Template Overview

arc42 is a template for architecture communication and
documentation.

Photo credit: unsplash

arc42 answers the following two questions in a pragmatic way, but can be tailored to your specific needs:

e |What should we document/communicate about our architecture?

e How should we document/communicate?

ol Goals Stakeholder 1. Introduction and Goals
' Goal Description Who? | Expectation? L . ..
?::;};i 1 T Short description of the requirements, driving forces, extract (or abstract) of
I “ae “ee e “es
requirements. Top three (max five) quality goals for the architecture which have

highest priority for the major stakeholders. A table of important stakeholders
with their expectation regarding architecture.

Read More



Documentation format?

Microsoft Word, Microsoft SharePoint,
Atlassian Confluence, Markdown or AsciiDoc, etc



How long?

Something | can read in 1-2 hours;
a good starting point for exploring the code



How do you keep software
architecture documentation

up to date?



Documentation shoula
pe constantly evolving




Decision Log

A log of the major decisions made; e.g. as free format text
or a collection of “Architecture Decision Records”



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)



We're not trying to make
and record every decision



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

Grady Booch



| 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



Structurizr cloud service

66. ECS on Amazon Web Services

65. CloudFlare Worker for static content headers
64. S3 and CloudFlare for static content
63. Google reCAPTCHA

62. Graphviz

61. Cypress for end-to-end testing

60. Docker for testing on-premises installation
59. Removed Google Analytics

58. Zendesk for support tickets

57. VIES for VAT identifier validation

56. Amazon SES for e-mail

55. Taxamo for VAT identifier validation
54. Braintree Payments drop-in

53. MaxMind for geo-location

52. Apache PDFBox

51. Elasticsearch

50. Amazon S3 to store workspaces

49. Puppeteer and headless Chrome
48. Amazon S3 to store images

47. MySQL via Amazon RDS

46. Redis via RedisLabs

45. Papertrail for log aggregation

44. CloudFlare for SSL

43. Redis via PWS marketplace

42. Spring Session and Redis

41. Pinedom

64. S3 and CloudFlare for static content
Tuesday, 7 July 2020

63. Google reCAPTCHA

Sunday, 19 April 2020

62. Graphviz

Saturday, 28 March 2020

61. Cypress for end-to-end testing

Thursday, 19 March 2020

60. Docker for testing on-premises installation
Thursday, 19 March 2020

59. Removed Google Analytics

Thursday, 5 March 2020

58. Zendesk for support tickets

Tuesday, 3 March 2020

57. VIES for VAT identifier validation

Thursday, 23 January 2020

2019

56. Amazon SES for e-mail
Sunday, 18 August 2019

55. Taxamo for VAT identifier validation
Sunday, 28 July 2019

54. Braintree Payments drop-in
Sunday, 28 July 2019

53. MaxMind for geo-location
Sunday, 28 July 2019

52. Apache PDFBox

Monday, 27 May 2019

Accepted

Accepted

Accepted

Accepted

Accepted

Accepted

Accepted

Accepted

Accepted

Superseded

Accepted

Accepted

Accepted



‘ Pivotal Web Services Cloud Foundry
Superseded

ECS on Amazon Web Services Rackspace
Accepted Superseded

‘ MySQL via Amazon RDS
Accepted
. ClearDB
Superseded




Immutable vs mutable ADRS?



Software architecture diagrams
should show the result
of significant decisions



N summary...



Over the past 20 years,
many teams have thrown
away big design up front



Unfortunately, architectural
thinking, documentation,
diagramming and modelling

were also often discarded



Working software
over

comprehensive
documentation



We have a duty to deliver
some documentation
alongside the code



Tribal and siloed
Knowledge



The "bus factor”



Architecture decision records

A changelog of major decisions




Thank you!

Simon Brown
YW @simonbrown



