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Our software projects are getting bigger and more complex. Technologically, a lot 
has been done in recent years to get this complexity under control. But 
communication between all project stakeholders has become even more important. A 
prerequisite for this is documentation of  the software architecture. It should be as 
up-to-date, pragmatic and goal-oriented as possible. But unfortunately, 
documentation often has a low priority in our projects. In some cases, those 
responsible lack the motivation. Or suboptimal tools like word processing, 
heavyweight UML tools or wikis nip all efforts in the bud.

We want to end prejudices and show with concrete examples how documenting can 
not only be fun, but also easy. We will talk about our experiences and focus on 
lightweight tools and lean text and graphic formats. They facilitate the automated 
creation of  effective, comprehensive and, above all, redundancy-free documentation 
that can be delivered in various formats with little effort and optimized for different 
target groups. Embedding this documentation as code in the development and review 
processes also enables good traceability, continuous improvement and further 
development.

How to document and communicate software architecture

2



Seite 2

3Documentation-as-Code embarc.de

fs@embarc.de

@sippsack

è xing.to/fsi

Falk Sippach

n Software Architect, Consultant, Trainer at embarc
n formerly at Orientation in Objects (OIO), Trivadis
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n Architecture consulting and reviews
n Cloud and Java technologies
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from: Effektive Softwarearchitekturen (G. Starke)

Evaluate
architecture

Communicate
architecture

Design 
architecture

Clarify 
requirements

Communicate
architecture
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Design support

Communication

New colleague

Question about
the why

Evaluability

Grafik von The Practical Dev (CC0 Public Domain Lizenz) 
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https://github.com/thepracticaldev/orly-full-res/blob/master/notwritingdocs-big.png
https://pixabay.com/service/terms/
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Inappropriate
tools

Media break

File share

RedundancyText desert

Manual work

Outdated

Nobody reads
it anyway!
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7 rules for good documentation

1. Write from the reader's point of view
2. Avoid unnecessary repetition

3. Avoid ambiguities

a) Explain your notation

4. Use standard structuring

5. Record rationale for decisions
6. Keep documentation up to date but not too up to date
7. Check documentation for usability

§
„Documenting Software Architectures: 
Views and Beyond“ 
Clements, et.al, 2. Auflage 2010
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Architecture design

Requirements,
Architecture goals

Solution strategies,
Decisions
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Ingredients for an architectural overview

Quality goals Constraints System context Mission Statement

Informal overview Architecture style/
patterns/principles

Decisisions Technologies
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Examples to look up (German only)

https://www.embarc.de/architektur-ueberblicke/

Slides

CWA Flyer

DokChess
Flyer

Author: Stefan Zörner
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Traditional documentation

Lightweight text formats, 
save in code repos

Use standard structuring

Diagrams-as-Code

Tool integration and content generation

Feedback and continuous improvement

Executable/Living documentation

Docs–as-Code
Maturity Level
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Traditional documentation

• Documentation is managed separately
from code

• Editing in WYSIWYG tools

• Storage on network drives

• Use of  wikis

21

22Documentation-as-Code embarc.de

… the place where documents go to die
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CC BY-SA 3.0, https://de.wikipedia.org/wiki/Ward_Cunningham#/media/File:Ward_Cunningham_-_Commons-1.jpg

Wiki = Where Information Kills Itselfs

22



Seite 9

23Documentation-as-Code embarc.de

Lightweight text formats, save in code repos

• Documentation is versionable together
with the source code

• Choice of  a markup language

• Editing with developer tools
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Spoiler: 
condoms are
made of Latex

The main
thing, 

you don't do it
with Word!
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Problems with MS Word and other WYSIWYG tools

Binary format

Multi-user cumbersome, merge conflicts troublesome

Send document by mail and merge changes

Historization, compare revisions

Word is page-oriented (page number, header, footer)

Subdocuments and image references (possible, but hardly used)

25
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• Plain text
• IDE
• Command line tools
• Version control

Our daily bread …

Foto von geralt: https://pixabay.com/de/unternehmer-start-start-up-karriere-696976/ (CC0 Public Domain Lizenz) 
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https://pixabay.com/de/unternehmer-start-start-up-karriere-696976/
https://pixabay.com/service/terms/
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Documentation-as-Code

Storage in 
repository

Versionable/
diffable

Synchronous
delivery

Offline 
capability

Part of the 
build process

Generation/
Automation

Flexible output
formats

Close to the 
source code
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Which markup language to choose?
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Markdown

Markdown
§Great standard for easy markup content
§Features

Span Elements
Links
Emphasis
Code
Images

Block Elements
Paragraphs and Line Breaks
Headers
Blockquotes
Lists
Code Blocks
Horizontal Rules

TOC
Tables (Feature Rich)
Includes (Level-Offset)
PlantUML
Admonitions
Attributes
Anchors
Footnotes, Index, Glossary
Videos
Syntax Highlighting
Callouts
Math Rendering
Outputformats

29
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Markdown

We need an extension!
Which one do we choose?

•CommonMark
•CriticMarkup
•Discount
•DocFX
•ExtraMark
•Ghost's Markdown/Haunted 
Markdown
•GitHub Flavored Markdown
•GitLab Flavored Markdown (with 
login)
•Haroopad Flavored Markdown
•iA Writer's Markdown
•Kramdown

•Leanpub Flavored Markdown
•Litedown
•Lunamark
•Madoko
•Markdown
•Markdown 2
•Markdown Extra
•Markdown-it
•Markua
•Maruku
•MultiMarkdown
•Pandoc's Markdown
•PHP Markdown Extra Extended

•Python Markdown
•R Markdown
•Redcarpet
•Remarkable
•Rhythmus
•Scholarly Markdown
•Showdown
•StackOverflow's Markdown
•Taiga Markdown
•Trello's Markdown
•vfmd
•Xcode/Swift Playgrounds Markup

https://github.com/commonmark/commonmark-spec/wiki/markdown-flavors

30

http://spec.commonmark.org/
http://criticmarkup.com/spec.php
http://www.pell.portland.or.us/~orc/Code/discount/
https://dotnet.github.io/docfx/index.html
https://github.com/vimtaai/extramark
https://github.com/TryGhost/Ghost/wiki/Future-of-Markdown
https://help.github.com/articles/github-flavored-markdown/
https://docs.gitlab.com/ce/user/markdown.html
https://gitlab.com/help/user/markdown.md
http://pad.haroopress.com/page.html?f=haroopad-flavored-markdown
https://ia.net/writer/support/general/markdown-guide
http://kramdown.gettalong.org/quickref.html
https://leanpub.com/help/manual
http://s9etextformatter.readthedocs.org/Plugins/Litedown/Synopsis/
http://jgm.github.io/lunamark/lunamark.1.html
http://research.microsoft.com/en-us/um/people/daan/madoko/doc/reference.html
http://daringfireball.net/projects/markdown/syntax
https://markdown2.github.io/docs/home.html
https://michelf.ca/projects/php-markdown/extra/
https://github.com/markdown-it/markdown-it
https://leanpub.com/markua/read
http://maruku.rubyforge.org/maruku.html
http://fletcher.github.io/MultiMarkdown-4/
http://pandoc.org/README.html
https://github.com/egil/php-markdown-extra-extended
http://pythonhosted.org/Markdown/extensions/
https://rmarkdown.rstudio.com/
https://github.com/vmg/redcarpet
https://github.com/jonschlinkert/remarkable
http://rhythmus.be/building-a-magazine/
http://scholarlymarkdown.com/Scholarly-Markdown-Guide.html
https://github.com/showdownjs/showdown/wiki/Known-Differences-in-Output
http://stackoverflow.com/editing-help
https://tree.taiga.io/support/misc/taiga-markdown-syntax/
http://help.trello.com/article/821-using-markdown-in-trello
http://www.vfmd.org/vfmd-spec/syntax/
https://developer.apple.com/library/ios/documentation/Xcode/Reference/xcode_markup_formatting_ref/index.html
https://github.com/commonmark/commonmark-spec/wiki/markdown-flavors
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Markdown

We need an extension!
Which one do we choose?

Will our toolchain still work then?
Is there an editor preview?
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AsciiDoc / Asciidoctor

powerful syntax for technical documentation
written in Ruby

transpiled to JavaScript with Opal
wrapped on the JVM with jRuby

=> No dialects!
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Markdown or AsciiDoc?

34
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asciidoctor

your
solution 

architecture
documentation

read

HTML5generate
HTML

Basic Docs-as-Code with AsciiDoc

GIT
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Out-of-the-Box Features

36

"Distraction-free" - write documentation like e-mails

Structuring into sub-documents

Restructuring according to stakeholder

images are referenced, not embedded

easy versioning "handle docs-as-code

formatting of source code

reviews, pull requests, versioning through Git

conversion to HTML5 and DocBook
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Use standard structuring

• Readers find their way around more
easily

• Writers receive orientation when
creating content

37
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7 rules for good documentation

1. Write from the reader's point of view
2. Avoid unnecessary repetition

3. Avoid ambiguities

a) Explain your notation

4. Use standard structuring
5. Record rationale for decisions
6. Keep documentation up to date but not too up to date
7. Check documentation for usability

§
„Documenting Software Architectures: 
Views and Beyond“ 
Clements, et.al, 2. Auflage 2010
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1. Requirements & Goals

2. Constraints

3. Scope & Context

4. Solution Strategy

5. Building Block View

6. Runtime View

7. Deployment View

10. Quality Scenarios

11. Risks & Tech Debt

12. Glossary

9. Decisions

8. Crosscutting Concepts
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A different view: Simon Brown

Simon Brown:
Software Architecture for Developers

Technical leadership by coding, coaching, 
collaboration, architecture sketching and 
just enough up front design

è http://leanpub.com/
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A different view: Simon Brown

Simon Brown:
Software Architecture for 
Developers, Volume 2

Visualize, document and explore your 
software architecture

è http://leanpub.com/
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Simon Brown: C4 Model

§ Agree on a simple set of 
abstractions that the whole team 
can use to communicate.

§ Draw a number of simple 
diagrams at different levels of 
abstraction.

§ C4: context, containers, 
components, classes (code) 

è http://static.codingthearchitecture.com/c4.pdf
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Modular documentation

arc42-
master.adoc

kapitel1.adoc

kapitel2.adoc

include

include

kapitel8.adoc

kapitel8.1.adoc

public class HelloWorld {
public static void main (String[] args) {
// Ausgabe Hello World!
System.out.println("Hello World!");

}
}

include

include
security-

master.adoc

business-
master.adoc
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Diagrams-as-Code

• Reduces risk of  vendor lock-in for 
diagrams

• Makes graphs versionable and diffable

46



Seite 20

47Documentation-as-Code embarc.de

What about diagrams?

47
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Diagrams

• http://plantuml.com/

• http://asciidoctor.org/docs/asciidoctor-diagram/

• Manage comples diagrams as simple text

48
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PlantUML
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Diagrams as Code

50
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"AsciiArt"
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https://kroki.io/

52

https://kroki.io/
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53
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Tool integration und content generation

• automated creation in the build 
process

• target group oriented compilation of  
results

• use of  developer tools without
context switching

• easy import and export

54
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asciidoctor

your
solution 

architecture
documentation

read

HTML5generate
HTML

arc42 
asciidoc 
template

is derived from

Simple workflow with AsciiDoctor

GIT

pdf plugindiagram
plugin

plantUML

PDF

generate
PDF
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Docs-as-Code in your IDE
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Docs-as-Code in your IDE
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Docs-as-Code in your IDE
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Docs-as-Code in your IDE
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Docs-as-Code in your IDE
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Docs-as-Code in your IDE
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Docs-as-Code in your IDE
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Draw.io/Diagrams.net Integration
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Tool chain: docToolchain
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Tabular input!?
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Tabular input!?

CSV

68
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Tabular input!?

CSV

69

70Documentation-as-Code embarc.de

Tabular input!?

CSV
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Tabular input!?

CS
V
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publishToConfluence

72
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Embed source code

73

74Documentation-as-Code embarc.de 74

Generate interface definitions/descriptions

74
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interface DemoService {
String foobar();

}

class DemoServiceImpl implements DemoService {
@Override
public String foobar() {

return "demo";
}

}

enum State {
NEW, OPEN, APPROVED, IN_PROGRESS, FIXED

}

75

Generate
PlantUML +

AsciiDoc

Sourcecode
DB-Schema
UML-Model
Interfaces

Configuration

@startuml

interface DemoService
DemoService <|-- DemoServiceImpl

enum State {
NEW
OPEN
APPROVED
IN_PROGRESS
FIXED

}

@enduml

# Werte von State

* NEW
* OPEN
* APPROVED
* IN_PROGRESS
* FIXED
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Feedback und continuous improvement

• Integration into the organizational
procedure

• Automated creation and continuous
delivery of  documentation with the 
releases

• Review processes also for 
documentation

• Keep documentation easily
up-to-date

76
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Continuous Documentation

Automated
creation

Deliver
regularly

Continuously
supplement

Reviews

Integrate
feedback
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Executable documentation

• Document your structure and test it
automatically

• jQAssistant, ArchUnit, xMolecules

84
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Agenda
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2 Document architecture
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4 Conclusion4
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Continuous
Documentation

Documentation
as Code

REPO
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Modern documentation

Caretaker

Images/
Diagrams

Execute/
Validate

Continuous
Documentation

Single Source 
of Truth

Generate
content

Text formats

Docs-as-Code

88
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Slides for download

è embarc.de/download/
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@sippsack

è xing.to/fsi

Falk Sippach

n Software Architect, Consultant, Trainer at embarc
n formerly at Orientation in Objects (OIO), Trivadis

Focus:
n Architecture consulting and reviews
n Cloud and Java technologies
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@sippsack

è xing.to/fsi
Falk Sippach

Thank you.
I'm looking forward to your questions!
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