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> https://www.writethedocs.org/ is a conference for documentation practicioneers

> https://waset.org/software-implementation-and-software-documentation-conference
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31.1 Tasks of Documentation Tools

http://en.wikipedia.org/wiki/Software_documentation



Q12: The ReDoDeCT Problem and its Macromodel
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» The ReDoDeCT problem is the problem how requirements, documentation, design,
code, and tests are related (— V model)

» Mappings between the Requirements model, Documentation files, Design model, Code,
Test cases
> A ReDoDeCT macromodel has maintained mappings between all 5 models

Requirements Design Code Test

Package Bill {Hkage TestBill {
Uses Order; ses TestOrder;

Class Counting { Proc testCounting

Procedure count IS IS
End;
P }
X ”e Test er{
rder { Uses Bill;
Uses Biir, s TestOrd| ring{
)4 Class Ordering rocedure
X Procedure count IS testCount IS
End;

}
}

“ Documentation

@ © Prof. U. ABmann




Basics of Software Documentation
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» Documentation is a means of communication to keep software alive
= between developers and future developers
= between coders and testers
= between developers and managers (for reviews and audits)

> Problems:
= Documentation ages because code is modified and evolved (documentation aging)

= Good documentation costs time and money
» Different kinds of documentation:
= Generated documentation is derived from code and models
= Integrated Documentation is derived from the code (e.g.,in comments), e.g., JavaDoc
= Elucidative Documentation, derives both from another and keeps it consistent (generative
or round-trip engineering)
» Standards:
= national DIN 66230, 66231, 66232, 66270(1998)
= international ISO/IEC 6592(2000), ISO/IEC 18019(2004)

Without documentation, a program is not software

© Prof. U. ABmann

@ Quelle: [24 S. 241 ff.]



Taxonomy of Documentation Documents
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» User documentation (Benutzerdokumentation) explains the program to end users
= Tutorials, user handbook, online documentation
» System documentation for installation, test cases, code documentation, maintenance,
operations

= APl documentation documents interfaces of the system or framework, to let
programmers use them for writing apps

= Architecture documentation to highlight the architectural structure of the
software, e.t., with arc42 (https://www.arc42.de/)
> Project documentation
= Developer documentation
= Project documentation (project plan, requriements specification, status reports,
after study)
> Quality documentation
= Test-, review, audit documentation

» Process documentation

© Prof. U. ABmann

= Standards, processes

@ Quelle: [24 S. 245 ff ]
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Tasks of Documentation Tools
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» Basically, documentation generation is similar to code generation. Documentation is
created in higher-order attributes on a link tree by a RAG

» Documentation generation is an application areas for RAG
> Generation of derived documents from code and models
=  Generation of Word (docx), LibreOffice (odt), rtf, xml, htm| formats
= Generation of figures (svg, png, pdf)
= Generation of snippets and generic snippets
= Back-linking to originals
> Filling of documentation templates (with the hedge-principle)
» Parameterization with layouts
= viacss-style sheets
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31.2 Generative, Template-Driven Documentation
Tools

.. Documentation derived from code and models, based on template-based code generation



Macromodel Principle and Round-Trip Engineering
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Documentation Tool JavaDoc is a Template Expander
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» JavaDoc reads Java source code and extracts html from the code comments, based on html
templates
= Typical hedge-based code generation with generic snippets

» Generation of additional contents and indices
» Controlled by Java metadata attributes

=  @author, @date, @param
» Layouting via plugin classes called doclets

» JavaDoc has been realized for all programming languages

© Prof. U. ABmann

@ [JavaDoc; Wikipedia: http://de.wikipedia.org/wiki/JavaDoc]



JavaDoc is a Typical HRAG Application
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» The html documentation is // schematic, synthesis from bottom to top
Computed ina higher- Interpretation javaDoc(Tree — Tree) {
order synthesized Attributions of Root(classes[]) {
attribute htmldoc : HTML this.htmldoc := map + classes.htmldoc;

<println(,,Result is %S*, this.htmldoc)>
)

Attributions of Class(superclass:Class,methods{}) {
this.htmldoc := <superclass.Name + methods.htmldoc;

}
Attributions of Method(name,comment) {

this.htmldoc := ,,<h1>“+name+“</h2>“+comment.htmldoc;
}

Attributions of Comment(text) {
this.htmldoc := text;

}

}

@ © Prof. U. ABmann



Composition of Separated Hand-Written and Generated

Documentation Snippets

13 Model-Driven Software Development in Technical Spaces (MOST)
In separate files: Coupling by “include” In one file:
> Only possible if document format Coupling with hegdes (Trennmarkierung)
supports subdocument inclusion
= e.g., TeXor Framemaker
Generated Wrapper
[*** Generated documentation
***/
/*** Hedge ***/
Generated Delegator Generated Delegatee -
... Hand-written
<<gen>> — = <<hand>> < Documentation

@ © Prof. U. ABmann
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31.3 Literate Programming

e They integrate code, models and documentation by separating code from documentation



Classic: Manual Writing of Tutorials
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IDE

Framework

App / Plugin

InterestingCode

copy & paste
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Alternative:
Code query
e.g., with
Xcerpt or QL

Texteditor

Explaining Text

> Interesting Code

Explaining Text

4




How to Write Integrated Documentation and Tutorials?
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€ Shop - Mozilla Firefox ‘ ==l x|

Datei  Bearbeiten Ansicht  Gehe Lesezeichen Exfras  Hilfe
<}] - E> - @ @ ||_i hitp:/ fkiwientkerner,de/tutarialfshop.html j IE,

|| WaC Validator | | zoomimagesin | | zoomimages out | | linked images

public void startc() !
Super. start():
try {
Log. setGlobalOutputitrean (new FilelOutputitrean(”logfile.log”,true));
}
catch (I0Exception ioex) {
System.err.println("Unable to create log file.");
}
'

Verhalten beim Schliefien

Wenn die Anwendung geschlossen wird, sffnet SalesPoint automatisch enen Speichern-Dialog um den aktuellen Status der Anwendung zu sichern, Wenn das nicht gewimscht wird lasst sich dieses Verhalten
leicht &ndern. Es ist die quit () -Methode des Shops mu iberschretben.

it shutdown (boolean) wird versucht, alle laufenden Prozesse zu beenden und das Shopfenster zu schliefen. Hatte dies Erfolg wird true zurickgebefert. Als Argument wird erwartet, ob der
Speicherdialog erschemen soll oder nicht. Es ist zu beachten, dass das Programim nach dem Schliefien des Shops noch nicht beendet ist. Die exit-Methode ist manuell aufurufen.

| Adblock |Fertig



[Knuth] Literate Programming by Code Unweaving
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Literate Programming
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[The program text below specifies the “expanded mean-
ing” of ‘({ Program to print ... numbers 2)"; notice that
it involves the top-level descriptions of three other sec-
tions. When those top-level descriptions are replaced
by their expanded meanings, a syntactically correct PAS-
CAL program will be obtained.]

{ Program to print the first thousand prime
numbers 2 ) =
prograin print_primes|output );
const m = 1000;
{ Other constants of the program 5)
var ( Variables of the program 4)
begin ( Print the first m prime numbers 3 );
end.

[Literate Programming
von Donald E. Knuth]

> The TeX engine is programmed literately
» Overview: http://www.literateprogramming.com/

>  OMNotebook/DrModelica: http://www.modelica.org/tools


http://www.literateprogramming.com/
http://www.modelica.org/tools
http://www.literateprogramming.com/
http://www.modelica.org/tools

OMNotebook - Literate Programming with DrModelica

19 Model-Driven Software Development in Technical Spaces (MOST)

B oMNotebook: Exercise2-classes.onb =101 x|

File Edit Cel Format Insert Window Help

| 0| = e v (] =¥
Exercise 2 - Instances
1 Question }
What is an instance? ]
1.1 Answer ]

2 Creating Instances

class Dog
constant Real legs = 4;
parameter Ftring name = "Dummy";
end dog;
Ck

Create an instance of the class Dog. ]

[ ]

Create another mstance and give the dog the name "Tim".

| ]
2.1 Answer ]

Ready Ln1, Col1 4

Ready

» Linked documents with interactive exercises
> Inspired by DrScheme und DrJava, learning tools for Scheme resp. Java

>  www.openmodelica.org

@ © Prof. U. ABmann
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31.4 Elucidative Documentation Tools

e They link code, models and documentation by model and code mapping
e and renew the documentation by hot updates



Elucidative Programming Links Documentation with Queries to
Code
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IDE DEFT Tutorial Core

Explaining Text
Code Link

Framework

Explaining Text

Generated Tutorial
Beispielanwendung / Plugin ..
- Explaining Text
.
e ;_if'
. y 3 B A
InterestingCode < -!;.,_"‘-' ‘._ -3 = InterestingCode
Explaining Text
Query, Copy,
Insert
hot update

(hot synchronisation):
round-trip engineering

@ © Prof. U. ABmann



Elucidative Programming

Model-Driven Software Development in Technical Spaces (MOST)

@ © Prof. U. ABmann

= e g

1 Introduction 2 The solution 3 Post Scriptum
Generated: 22, Jund 2000, 10:23:01

-------
-------
- ~
—— .h
- ~

S S .
~
j‘ o a j ,Scheme
:: Fixed second counts and calendar facts. p/ 1 gL
| Elocidator

O & Cl “\ 0 'o
-
{define secomds-in-a-memal-year 31836000 =T EnVIronment ‘."
-------------------
Dac emtleemmtT e e
e2="
[dafine seoends-in-a-leap-paar 216EE200) "=
O &
[define seconds-in-a-week S04500)
1.1 Time systems and functions O A
12 The 1811 Dfat'taCk [define seoonds-in-a-day SE6400)
O &
[dafine zeaonds-in-an-heur 2600)
0Oad
[define base-paar 1370)
There are several different standards for 0ad
. . . [define month-length-nommal -yaar
representation of time on a Computer. Universal - {weetor 21 26 21 30 21 20 21 31 20 21 30 31)) -
4| | b 4| b

» Elucidative Programming shows documentation and code in parallel

> http://www.cs.aau.dk/~normark/elucidative-programmi gﬁot update

> http://deftproject.org (hot synchronisation):
round-trip engineering




Development Environment For Tutorials (DEFT
www.deftproject.org)

Model-Driven Software Development in Technical Spaces (MOST)

23

_iaix

File Edit Help

@ © Prof. U. ABmann

I -]

B-/AAAA&T

<I

[ Project Explorer £2 ‘

B @ Fahrkartenautomat
D Chapters
E@ Code files
EE Fahrkattenautanmat

[]--@ Code snippets

Images

[]--@ Tutorials

0%~ 0

\=| Fahrkartenfubomat.cs
Fahrschein.cs

SecurityIO.cs
SecuribyReturn.cs
WerkaufeFahrscheinelogEntry. o
YerkaufeFahrscheineTransactio
WartungsLogEntry,cs

=] WartungsTransaction.cs

E
E
El
El
E
E

Projektubersicht
| B

x Start &% ‘D Fahtkartendutomat.cs |

Umn Logging zu verwenden, muss ein Stream auf die
Logdatei gedffnet werden,

try
{
FileS3tream f5 = new File3tream|"test.log"™,
FileMode.Create):
Log.Log.GlobalOutput3tream = new
Aystemw. IO, Binarylriter (£35) ;
}
catch
{

[IOException)

Aystem.Console.Error.Writeline ("Unable to
create Log file.™):
return ;

Eingebettetes Codefragment

}

Es wird versucht, die Datei test.log zu erzeugen. Falls sie
schon existiert, wird sie dberschrieben, Der FileStream
kann Daten {Bytes) vom Programm in die Datei schreiben.
Byteweises Schreiben von Informationen ist allerdings sehr
urstandlich. Ein BinaryWriter kapselt den File3tresm
und bietet Methoden zum Schreiben von Strings, Zahlen,
und Anderem. Der globalen Log-Klasse der Anwendung,
wird dieser Binaryiriter zugewiesen, Alle
Logzugriffe erfolgen von nun an dber ihn und damit in die
Datei test.log.

Texteditor -

T) Editar Outline E2 IE Prnperties| =0

= Sl;art
i Start der Anwendung

Kapitelstruktur

5= Code Outline E@l - =0

[+ @ UsingDirectives
EI“>[$ Fahrkartenaukomat
(2 TICKETS
(=] MOMEY
f-E DefauliMenusheet
— Fahtkartendutomat]string)
H-3"% createDisplayManager)
‘W Main(string[T)
; _1{[3 FahrscheineVerkaufendition
ﬁ WartungAction

AST-Fenster

Jhtrnlfbody/p




Embedding UML Constraints for UML Models into
Documentation
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R

File Edit - Search Help

ISP e

T ProjectEx... 52| = O
= <,}==“{> * || Datei Bearbeiten Ansicht Einfiigen Format Tabelle Extras Fenster Hilfe

=55 UML Spedification @ (= Gl RSB Y O-5 &- ; ! Text suchen ;

EID Chapter

'"I_-_EI Packages (7) : Hﬂ ITEKﬁ(ﬁrper j I'I'|mes Mew Roman J Il?_ J fﬂ. ﬁ | . . . . |
R4 el ST AEREY RS s pa e e Ee

B[S constraints_un mspm;e S T et

|-_E| operations_um » packazadElament: PackageablaElament [*] - Spacifies the packazeatis slement that
|'__E| UMLZ. 3.ecore lfemmdh}ﬂlaPmEe Subsats NowedElement ownedWember. This iz derivad,

Constrainty
[1] If an clament that i owned by 2 packaes has visibility, it is public or paivats.

context Package
inv: Generated

self.packagedElement->forAll{e | e.vizibility>notEmpty ()} chtEnt
implies & visibility = VisibilityKind: :public

or e.visibility = VisibilityKind: :private)}
Addifional Orpe mtions
[1] The guery mustBalmnad)) indicstes whether slements of this nyps

context Package: :m:t.ie{hrned[} H EDD].E:.‘II
;: false

rar e seamra P a-a a roTa

= O

Editor

H
Area
o
- 3

fa B DT

IL'EE“ 2211817 16 1501

Seite 1/3 | Standard | Deutsch Deutschland) |EINFG [sTD | | | OO0 @ —e——

Project @ Task View &3 % = O
Vi
ew Task

Chedk Definition Listing representation of artifact "UMLZ. 3.ecore” in chapter "Packages” Task
Accept changes in Definition Listing representation of artifact "UMLZ2. 3.ecore” in chapter Packages”™ View

K1 il | ©

@ © Prof. U. ABmann



Development Environment For Tutorials (DEFT)
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> Eclipse RCP application, language independent
» Management of code, models and text
> Prettyprinting of code fragments from code templates
» Hot update of generated documentation
= Automatic update of embedded code fragments
= Notiviation if code fragments have changed



Generated HTML Tutorial
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¥ start - Mozilla Firefox =10l x|
File Edit ‘iew History Bookmarks Tools  Help
<f_:| - - @] g |u file:fffD: DEPTH-Resourcesfoutput/fahrkarten_filles/chapters/45587baf-ac2f-4468-5c83-03 1 casb5eca, html |'| b] " Google H\l

|| W3C Yalidator | | zoomimagesin || zoomimages out || linked images 'H Ehrensenf aktuelle 5...

Start der Anwendung

In der Klasse Fahrkartenﬁummat@ hefindet sich die Main':'} -tethode, mit
der sich das Programm starten l3sst, Dort werden Daten initialisiert und der
Fahrkartenautomat instantiiert.

Logging

Der erste Schritt ist die Konfiguration des Loggings. Das SalesPaint-Framewark
bietet Funktionen und Datentypen an, mit denen Aktionen geloggt werden
kénnen, Es gibt GUI-Komponenten, mit denen die Inhalte des Logs wieder
nutzerfreundlich angezeigt werden kdnnen. Eine Anzeige des Logs ist derzeit
nicht im Fahrkartenautomaten implementiert, geloggt wird aber trotzdem
schaon.

Um Logging zu verwenden, muss ein Stream W

B
trye
i
FileStream fs = new Filel3tream("test.log", FileMode.Create]:
Log.Log.GlobalOutputStream = new System. I0.Binarylriter (fs):
'
catch (ICException)

{

System.Console.Error.Writeline ("Unable to creg
return ;

Es wird versucht, die Datei test.log zu BM sie schan existiert, wird
sie Uberschrieben, Der FileStream £s5 kan en (Bytes) vom Programm in
die Datei schreiben. Byteweises Schre
urstandlich, Ein Binaryiriter glt den FileStresm und bietet Methoden
zum Schreiben von String len, und Anderem. Der globale Log-Klasse der
Anwendung, Log.Log@, wird dieser BinaryWriter zugewiesen. Alle

| |

van Infarmationen ist allerdings sehr

Al

A\

of

~
~

{

}

{

protected override DisplayManager c:reasn:.eI)isplayl\larlastger(]Q:':|

[STAThresd) G:']
public static void Main(string[] args)

] Log.Log. GlobalOutputStream = new System. IO.BinaryWriter (fs) :Q‘j
l

Jize d = Systew. Windows.Forms.3creen. Primary3creen. Bounds. 3ize;
Point tempAux = new Point{|d.Width - 100} / 2, (d.Height - &80)
Point templuxZ = new Point (5, 5):
return new AWUTDisplayManager (this,

£

ref templiux, ref templuxi):

J//%ystem initialisieren

* tryén'] | |

i
FileS3tream fs = new File3tream("test.log", FileMode.Create) ;Q:':'

atch (IOException)

i
Aystem.Console.Error.Writeline ("Unable to create Log file.");
return ;

/{ Eataloge anlegen

// Fahrscheinkatalog
Catalog cTickets = Catalog. forMName (TICKETS) ,Q:']Q:']

cTickets.,addlteminew Fahrschein("Einzelfahrt™,
cTickets.addIltem(new Fahrschein|("Sammelfahrschein®,
cTickets.addItem(new Fahrschein("ermabigte Einzelfahrto',

30009 ;
15000 ;
150] ) ;

of

Adblock, | Dane

TorDissbled | @
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31.5 Web-based Documentation Generators based
on Markdown



Sphinx and the Documentation Cloud readthedocs.org
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» readthedocsis acloud
for documentation
projects

« > C & readthedocs.org

> supporting two Read the Docs

= Apps B9 JFs B ST-VL ES SoSe B wise [E5 ST-Portale BES ST ES Proj ES Acg [ES Contacts ES Courses ES Day

O & @ C Dk ®

» | B3 Andere Lesezeichen Leseliste

Registrieren

Dokumentation erstellen, hosten und durchsuchen.

documentation
generators sphinx and
mkdocs

Technical documentation lives here

oder Einloggen

Read the Docs simplifies software documentation by automating building, versioning, and

hosting of your docs for you.

Free docs hosting for open source

We will host your documentation for free, forever.
There are no tricks. We help over 100,000 open
source projects share their docs, including a custom
domain and theme.

Downloadable formats

We build and host your docs for the web, but they are
also viewable as PDFs, as single page HTML, and for
eReaders. No additional configuration is required.

Always up to date

Whenever you push code to your favorite version
control service, whether that is GitHub, BitBucket, or
GitLab, we will automatically build your docs so your
code and documentation are never out of sync.

Multiple versions

We can host and build multiple versions of your docs
so having a 1.0 version of your docs and a 2.0 version
of your docs is as easy as having a separate branch or
tag in your version control system.

Al On_the_Creation_...pdf a Fernandes-Afons...pdf A al Khanna2018_Cha...pdf A al Afonso-Fernande...pdf A

» @

Alle anzeigen x



Sphinx
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Architecture
documentation

User documentation

Files in formats
restructuredText and
Markdown are
transformed to HTML

Treats entire
directories

many output formats
(e.g., Latex)

Can be coupled with
Javadoc or similar API
doc generators

O el L

it Apps B JFs BEF ST-VL EF Sose B wise

B3 Getting Started with Sphinx

Quick start
Using Markdown with Sphinx
External resources
Getting Started with MkDocs
Importing Your Documentation
Read the Docs features
Choosing Between Our Two Sites

Glossary

Configuration File

VCS Integrations

Custom Domains and White Labeling
Versioned Documentation

Downloadable Documentation

Documentation Hosting Features

Server Side Search
Traffic Analytics

Preview Documentation from Pull
Requests

Build Notifications and Webhooks
Security Log

Connecting Your VCS Account
Build Process

Environment Variables

& Read the Docs

al On_the_Creation_....pdf ~

& docs.readthedocs.iofen/stablefintro/getting-started-with-sphinx.html

a

Fernandes-Afons...pdf  ~ al Khanna2018_Cha...pdf ~

h X @ ¢ PO m K o w » @

ES ST-Portale BF ST B3 Proj EJ Acg [ES Contacts [EF Courses EF Day » | B3 Andere Lesezeichen

# » Getting Started with Sphinx € Edit on GitHub

Getting Started with Sphinx

Sphinx is a powerful documentation generator that has many great features for writing technical
documentation including:

« Generate web pages, printable PDFs, documents for e-readers (ePub), and more all from the
same sources

You can use reStructuredText or Markdown to write documentation

+ An extensive system of cross-referencing code and documentation

Syntax highlighted code samples

Avibrant ecosystem of first and third-party extensions
If you want to learn more about how to create your first Sphinx project, read on. If you are

interested in exploring the Read the Docs platform using an already existing Sphinx project, check
out Read the Docs tutorial.

Quick start

If you already have a Sphinx project, check out our Importing Your Documentation guide.

Assuming you have Python already, install Sphinx:

$ pip install sphinx

Create a directory inside your project to hold your docs:

al Afonso-Fernande..pdf Alle anzeigen

Leseliste
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Petrinet compiler
Reconfnet

https://petrinets.pages.st.
inf.tu-dresden.de/adaptiv
e-petrinets/index.html

« > c

i Apps B JFs B SsT-VL B3 Scose wise

(Sedm'\ docs )

Installation

Getting started
Examples

Meta-models

Stages

Getting started
Used libraries
Roadmap
Authors

AP| Documentation

@ petrinets.pages.st.inf.tu-dresden.de/adaptive-petrinets/index.html

@ Reconfner x Y

BES sT-Portale BF ST [BES Proj BES Aca ES Contacts [ES Courses EF Day

# » Reconfnet

Reconfnet

We are:

[ T 75| SO | |90 [0 S
[ Dy e/ e o ey | RS T e e | [
[y 6 S S S | S | S
S U0 N B RS VU O 1 A R ) o NN I S R o T 5, R

Ok @ C ROkt o

» @

» | B5 Andere Lesezeichen Leseliste

View page source

Reconfnet is a compiler compiling SCROLL code, the context-role Scala library, and adaptive

petrinets (APN), dynamic petrinets (DPN) and dynamic context-adaptive petrinets (DAPN) to

synthesizable VHDL machine code, using model-checkable (dynamic) petri nets as intermediate

meta models.

Reconfnet is based on a graph rewriting transformation chain in [GrGen.net](www.grgen.net).

Last changes
* ua[2021-01-15 | getting more text into docu.

+ ua|2020-12-28| getting more experience with sphinx.
= ua|2020-12-30] copying APl documentation here.

Usage

Installation

o Docker

Getting started
Examples

Meta-models

Stages

Getting started


https://petrinets.pages.st.inf.tu-dresden.de/adaptive-petrinets/index.html
https://petrinets.pages.st.inf.tu-dresden.de/adaptive-petrinets/index.html
https://petrinets.pages.st.inf.tu-dresden.de/adaptive-petrinets/index.html
https://petrinets.pages.st.inf.tu-dresden.de/adaptive-petrinets/index.html
https://petrinets.pages.st.inf.tu-dresden.de/adaptive-petrinets/index.html
https://petrinets.pages.st.inf.tu-dresden.de/adaptive-petrinets/index.html
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> Markd OWn ﬁ IeS to < = (€ & docs.readthedocs.io/en/stablefintro/getting-started-with-mkdocs.html B o O c ] W % o 3 e
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HTML files

B Getting Started with MkDocs

© Prof. U. ABmann

» several output formats

Quick start

External resources
Importing Your Documentation
Read the Docs features
Choosing Between Our Two Sites

Glossary

Configuration File

VCS Integrations

Custom Domains and White Labeling
Versioned Documentation
Downloadable Documentation
Documentation Hosting Features
Server Side Search

Traffic Analytics

Preview Documentation from Pull
Requests

Build Notifications and Webhooks

Security Log

Connecting Your VCS Account

Build Process
Environment Variables
Badges

Site Support

& Read the Docs

& On_the_Creation_...pdf A

A

Fernandes-Afons...pdf A~ &l

# » Getting Started with MkDocs ©) Edit on GitHub

Getting Started with MkDocs

MkDocs is a documentation generator that focuses on speed and simplicity. It has many great

features including:

» Preview your documentation as you write it
= Easy customization with themes and extensions
* Writing documentation with Markdown

MkDocs is a great choice for building technical documentation. However, Read the Docs also

supports Sphinx, another tool for writing and building documentation.

Quick start

If you already have a Mkdocs project, check out our Importing Your Documentation guide.

Assuming you have Python already, install MkDocs:

$ pip install mkdocs

Setup your MkDocs project:

% mkdocs new .

Khanna2018_Cha...pdf A~ a Afonso-Fernande.pdf A Alle anzeigen



Alot - a Mail User Agent Documented on readthedocs
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> https://alot.readthedocs.io/

& 3> (' @ alotreadthedocs.iofenflatest/indexhtiml @ + €@ ¢ n"f‘ﬁ L] W ®* a v N g

i Apps BE JFs EBE ST-VL B ScSe EF WiSe B3 ST-Portale BF ST EF Proj » | B3 Andere Lesezeichen | Leseliste

# alot

Search docs

1. Installation

Docs » Alot ) Edit on GitHub

Alot

2. Usage Alot is a terminal-based mail user agent for the notmuch mail
3. Configuration system. It features a modular and command prompt driven

interface to provide a full MUA experience as an alternative to
4. AP| and Development
the Emacs mode shipped with notmuch.

5. Frequently Asked Questions

Manpage « 1. Installation

o 1.1. Manual installation

o 1.2. Generating the Docs

ikl vabephioagidly « 2. Usage

' 2.1. Command-Line Invocation
2.2. UNIX Signals

2.3. First Steps in the Ul

2.4. Commands

Almost 60% of maintainers have quit or
considered quitting. Read the report

o o o o o

2.5. Cryptography

TSI SR e S S S

s 3. Configuration

& Read the Docs . .
o 3.1. Configuration Options

@ © Prof. U. ABmann



NaturalDocs Generic APl Documentation Generator
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> Similar tOJavaDOC, but more ¢« = (C @ git-stinftu-dresden.de/adaptive_petrin.. @ M & @ ¢ Q Wt a w R g

i Apps B JFs [EF ST-VL ES SoSe [EF wWiSe [E3 ST-Portale EF ST E3 Proj » | E5 Andere Lesezeichen Leseliste

than 20 languages ryT—— —

» own keywords can be defined @ e
R . g master reconfnet | doc /|  + ~ History Find file Web IDE & v
> Example gitlab project from °

more files from codiMD @ 06295069 | [}
Uwe ABmann authored 9 months ago

which APl documentation for M

g

GrGen can be generated O [ JE— —
° . @

= https://git-st.inf.tu-dresden. = | -

d e/ad a ptive petri nets/reco & & api new readme in doc/api. 6 Modules are documented now. 11 months age

_— o & Comments.txt naturaldocs: new comment type Question, Algorithm. 11 months ago

nfnet/-/tree/master/doc PR E—

o 8 Makefile naturaldocs: new comment type Question, Algorithm. 11 months ago

E Project.txt documented petri2dynamic nets 10 months ago

~+ Readme.md new readme in doc/api. 6 Modules are documented now. 11 months ago

=+ protocol-reconfnet.md more files from codiMD 9 months ago

Readme.md

Generation of APl documentation for Reconfnet

+ Install naturaldocs (e.q., with brew).
« make sure that in your file system the projects reconfnet and its documentation project reconfnet.pages.st.tu-dresden.de
are located as sister directories.
o Naturaldocs needs to find the relative paths it is looking for.
o At the moment naturaldocs is located in the reconfnet/doc directory; which might change to reconfnet.pages.st.tu-
dresden.de, but this works only if relative paths are consistent.
¢ Then run:

cd doc
naturaldocs .
open api/index.html

@ © Prof. U. ABmann
¥

m_mnlen_rrien that tha cubdicastans ani e nat dalatad natoealdaee ealine an it


https://git-st.inf.tu-dresden.de/adaptive_petrinets/reconfnet/-/tree/master/doc
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https://git-st.inf.tu-dresden.de/adaptive_petrinets/reconfnet/-/tree/master/doc
https://git-st.inf.tu-dresden.de/adaptive_petrinets/reconfnet/-/tree/master/doc
https://git-st.inf.tu-dresden.de/adaptive_petrinets/reconfnet/-/tree/master/doc
https://git-st.inf.tu-dresden.de/adaptive_petrinets/reconfnet/-/tree/master/doc

Example NaturalDocs APl generated for GrGen
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GrGen.net is a generator for graph rewrite specifications (see Part V)
» There is no specific APl doc generator for GrGen, but NaturalDocs can be tailored to it

L N @ ContextDe X 'y

& 3> (C @& petrinets.pages.st.inf.tu-dresden.de/adaptive-petrinets/apiindex.html#Filed:ContextDepen.. @M 1+ @ ¢ (1] ¥ ® 4w R '

it Apps BS JFs B ST-VL ES SoSe [E5 wiSe B ST-Portale BS ST ES Proj B3 Acg [ES Contacts B35 Courses EF Day » | B3 Andere Lesezeichen | Leseliste

Reconfnet Comp_iler

for Dynamic Adaptive Petrinets, Version 0.6.3

E3 Files | = Classes context/

e ContextDependencymodel.gm CONtEXt/ContextDependencyModel.gm
ContextDependencyModel.gm Properties This defines the types for contexts in Dynamic Adaptive Petrinets.
Rules.grg Author: CM. Commented by

oA o) PROPERTIES
GraphTypes
Weak Inclusion
Strong Inclusion Author: CM. Commented by UA (2020-12-29)
equirement
:zxgtﬂsion We need two approaches, vertical and horizontal extension/reconfiguration.
arrow

GRAPHTYPES

Weak Inclusion

empty triangle on activation/deactivation trigger this with target act(source) -> act(target) deact(source) ->
deact(target) act(target) -> deact(target) ->

Strong Inclusion

when target gets deactivated source also empty triangle act{source) -> act(target) deact(source) -> deact(target)
act(target) -> deact(target) -> deact(source) -> deact(target)

requirement

can only be activated when target is already empty triangle act(source) -> only if already: act(target) deact(source) ->
act(target) -> deact(target) -> deact(source)

exclusion
empty boxes both can not be active at same time act(source) -> deact(target) act(target) -> deact(source)

arrow

STgroup = 2021-01-09 - Generated by Natural Docs



The End
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»  Why is generation of documentation similar to code generation?
» Explain why a higher-order RAG is useful for documentation generation

> Whichrole does a pattern-matching language such as Xcerpt play in documentation
generation?

>  Why is the generation of documentation part of a macromodel?
»  Why is adocumentation a derived model?

» What happens if text from the APl documentation flows back into the code as
comments?
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A.1 Other Template Expanders for Documentation
Generation



Documentation Tools of MID Innovator
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» |nnovator provides documentation templates, into which diagrams, models, code can
be embedded

> Several formats:
= pdf
= Word
= ASCII
= XML



Ex.: Innovator Documentation Template
(Dokumentationsvorlage)
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i Doku-Repository 'd:\Programme\llnnovatorBlinodir\de_de\inodocu. dr* - INNOVATOR
Dakei  Bearbeiten  Ansicht  Strukbur “Wechseln  Exbras  Hilfe

O 4

td:Programme’iinnovator§inodirde_delinodocu.dr
&+ Titelseite

------------- Beizpiel-Titelzeite

------------- Beizpiel-Titelseite fir HTML

------------- Beispiel-Titelzete fir PHE

[ Kopfzeile

[ — FuBzeile
[ Kapitel

E} .......... Einstellungen
e Struktur

= Struktur UML

'f'g de_de Diagrammorientiert

IFE de_de Hierarchizch (wie INMONATOR 7
?g de_de Modellkonfiguration

-2 de_de Thematisch

'f'g de_de Thematizch, HTML optimisrt

T Struktur GPM




Ex.: Innovator Documentation Template
(Dokumentationsvorlage): Adaptation
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Extras/Anpassen/Dokumentationsvorlagen

YWerfugbare Dokumentationzwarlagen

Drefault

Yoranzeige: Hierarchizcher Rep
Yoranzelge: Thematizcher Repo
Yoranzelge: Diagrammonentierte

Wirnword: Hierarchizcher Heport

K.opieren

HTML: Thematizcher Report

Loschen

Yoranzeige: Modellkonfiquration

Mach oben

Mach unten

%]

M ame der Dokumentationsyorlage

|Uu:uranzeige: t odellkanfiguration

Eigenzchaften... |

W Anzeige im Menl

Whahin sichern
(" INODIR
(« HOME
| Sichern |
aK, | Abbrechen |




Innovator - Generated Example Word Document
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o

== Voranzeige c:\temp\idr2191 2
Datei  Wechseln  Optionen  Hilfe

-

Inhaltsverzeichnis

1.1, Unterleapatell oo

1.2, Unterkapitel? oo

1.3 Unterleapateld .o

2 DKL
2.1 systemnllodel o
2.1 1 use case swsteLIl

2.1.1.1. Anwendungsfalldiagramm UseCaseDhagram

2.1.1.2.

R E T £

1. externies Bapibel

Table of Contents

2= Voranzeige c:\templidr21914 |z|r>__<|
Datei Wechseln  Optionen  Hilfe

TG T TOIT

2.1. systemModel

<

2.1.1. use case system

Inhaltsverzeichnis Seite 1 von 1 -

- L=
innovator Eoom-Famr;mu,u%

—
‘e Start Micr. .. )2 M. ..

Integration of a Use Case Diagram
(section 2.1.1.1.)

Index is generated

@ © Prof. U. ABmann

2.1.1.1. Anwendungsfalldiagramm UseCaseDiagram

Alteur Akteur_1
4] 2l
. < + Haupttext Seite 3von 5 -
innovator’ Lior o

Iy R ey L] L g -
14 Start € Micr... M2H., - M2zh. «| & Doko.. = wind... | [ Dok...




TECHNISCHE
@ UNIVERSITAT
DRESDEN

Fakultat Informatik - Institut Software- und Multimediatechnik - Softwaretechnologie - Prof. ABmann - Model-Driven Softwrae Development in Technical Spaces

31. Documentation as Synchronized Dependent

Model in a Macromodel
Documentation Generation as App for RAG

Prof. Dr. rer. nat. Uwe ABmann 1) Tasks
Institut fur Software- und 2) Template-Driven Documentation Tools
Multimediatechnik 3) Literate Programming
Lehrstuhl Softwaretechnologie 4) Elucidative Modeling and Documentation
Fakultat fiir Informatik - x"::b SAPID -

eb-base ocumentation
U EleselEn Generators

http://st.inf.tu-dresden.de
Version 21-0.3, 08.01.22

mehr code examples mit xcerpt und
EMod
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> https://www.writethedocs.org/ is a conference for documentation practicioneers
> https://waset.org/software-implementation-and-software-documentation-conference
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31.1 Tasks of Documentation Tools

http://en.wikipedia.org/wiki/Software_documentation



Q12: The ReDoDeCT Problem and its Macromodel
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> The ReDoDeCT problem is the problem how requirements, documentation, design,
code, and tests are related (— V model)

> Mappings between the Requirements model, Documentation files, Design model, Code,
Test cases

> A ReDoDeCT macromodel has maintained mappings between all 5 models

Code Test
Package Bill { Hﬁkage TestBill {
Uses Order; ses TestOrder;

Class Counting { Proc testCounting
Procedure count IS 1S

Requirements

End;
}

o
X e TestQ der {
Uses Bill;
Uses B, TestOrd ring{
Class Ordering, rocedure
k Procedure count IS testCount IS
B End;

}
}

-\- Documentation




Basics of Software Documentation
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> Documentation is a means of communication to keep software alive
= between developers and future developers
= between coders and testers
= between developers and managers (for reviews and audits)
> Problems:
= Documentation ages because code is modified and evolved (documentation aging)
= Good documentation costs time and money
» Different kinds of documentation:
= Generated documentation is derived from code and models
= Integrated Documentation is derived from the code (e.g., in comments), e.g., JavaDoc
= Elucidative Documentation, derives both from another and keeps it consistent (generative
or round-trip engineering)
» Standards:
= national DIN 66230, 66231, 66232, 66270(1998)
= international ISO/IEC 6592(2000), ISO/IEC 18019(2004)

Without documentation, a program is not software

© Prof. U. ABmann

@ Quelle: [24 S. 241 fi]



Taxonomy of Documentation Documents
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> User documentation (Benutzerdokumentation) explains the program to end users
= Tutorials, user handbook, online documentation
» System documentation for installation, test cases, code documentation, maintenance,
operations

= APl documentation documents interfaces of the system or framework, to let
programmers use them for writing apps

= Architecture documentation to highlight the architectural structure of the
software, e.t., with arc42 (https://www.arc42.de/)
> Project documentation
= Developer documentation
= Project documentation (project plan, requriements specification, status reports,
after study)
> Quality documentation
= Test-, review, audit documentation
> Process documentation
= Standards, processes

Quelle: [24 S. 245 ff.]



Tasks of Documentation Tools
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» Basically, documentation generation is similar to code generation. Documentation is
created in higher-order attributes on a link tree by a RAG

» Documentation generation is an application areas for RAG
> Generation of derived documents from code and models
= Generation of Word (docx), LibreOffice (odt), rtf, xml, html formats
= Generation of figures (svg, png, pdf)
= Generation of snippets and generic snippets
= Back-linking to originals
> Filling of documentation templates (with the hedge-principle)
> Parameterization with layouts
= viacss-style sheets
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31.2 Generative, Template-Driven Documentation
Tools

.. Documentation derived from code and models, based on template-based code generation



Macromodel Principle and Round-Trip Engineering

10 Model-Driven Software Development in Technical Spaces (MOST)

<===

ocument
generation
Documen- ||[«----------
tation Code-Queryin

Tree .
Ware Code-Genera

Code-
Parsing ModelWare

Code-
Querying

GrammarWare

@ © Prof. U. ABmann



Documentation Tool JavaDoc is a Template Expander
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» JavaDoc reads Java source code and extracts html from the code comments, based on html
templates
= Typical hedge-based code generation with generic snippets
» Generation of additional contents and indices
» Controlled by Java metadata attributes
=  @author, @date, @param
» Layouting via plugin classes called doclets
» JavaDoc has been realized for all programming languages

© Prof. U. ABmann

@ [JavaDoc; Wikipedia: http://de.wikipedia.org/wiki/JavaDoc]



JavaDoc is a Typical HRAG Application
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The html documentation is
computed in a higher-
order synthesized
attribute htmldoc : HTML

// schematic, synthesis from bottom to top
Interpretation javaDoc(Tree — Tree) {
Attributions of Root(classes[]) {
this.htmldoc := map + classes.htmldoc;
<println(,,Result is %S*, this.htmldoc)>
}
Attributions of Class(superclass:Class, methods(}) {
this.htmldoc := <superclass.Name + methods.htmldoc;
}
Attributions of Method(name,comment) {
this.htmldoc := ,,<h1>“+name+“</h2>“+comment.htmldoc;
]
Attributions of Comment(text) {
this.htmldoc := text;
}
}




Composition of Separated Hand-Written and Generated

Documentation Snippets
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Generated Delegator

In separate files: Coupling by “include”

> Only possible if document format
supports subdocument inclusion

= e.g., TeXor Framemaker

In one file:

Coupling with hegdes (Trennmarkierung)

Generated Delegatee

Generated Wrapper

<<gen>> — = <<hand>> <

@ © Prof. U. ABmann

/*** Generated documentation

***/

/¥%% He dge k%)

... Hand-written
Documentation ....

[k Hedge w3kk
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31.3 Literate Programming

e They integrate code, models and documentation by separating code from documentation



Classic: Manual Writing of Tutorials
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IDE Texteditor
Framework
‘ Explaining Text
Interesting Code
App / Plugin p 7 &
InterestingCode S o - ‘ Explaining Text ‘
copy & paste l
Alternative:
Code query
e.g., with
Xcerpt or QL

@ © Prof. U. ABmann



How to Write Integrated Documentation and Tutorials?
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Datei Bewrbeten Ansicht Gehe Lesezeichen Extras e
G- - & Q) Q) [0 wwiimeiener tpualoon e | [

L) wac vakdator | | zoomimagesin | | zoomimagesout | | Inked images

public void starc() (
swer. stare();
oy (

£ logtile. log” true));

)
cateh (T0Exceprion 1oex] (
Systew.err.printin(“Unable to create log file.”);

Verhalten beim Schliefien
Wenn die Anwendung geschlossen wird, offuet SalesPoint automatisch einen Speicher-Dialog um den akuellen Status der Anwendung 2 sichern. Wenn das nicht gevwunscht wird lasst sich dieses Verhalten
Teicht andern. Es ist die quic () -Methode des Shops z iberschreiben,

Mt wird versucht, alle laufenden Prosesse zu beenden und das Shopfenster zu schiefen. Hatte s Erfolg wird true surickgelefert. Als Argument wird erwarter, ob der
Speicherdialog erscheinen soll oder nicht. Es ist zu beachten, dass das Prc h dem Schlieflen des Shops noch Die Method 1l

[ adblock [ Fertig

@ © Prof. U. ABmann



[Knuth] Literate Programming by Code Unweaving
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Text document (in tex)

Texteditor ‘ " ‘
Explaining Text
Code
v
T ‘ Explaining Text ‘
‘ Explaining Text ‘ /,/'/
Wewve | [ aw |
Code /,,,./’/ V
‘ Explaining Text T -
Tangle
[ o] & Full Code
7 (unweave)
A Anwendung

@ © Prof. U. ABmann



Literate Programming
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[The program text below specifies the “expanded mean-
ing” of *( Program to print ... numbers 2)’; notice that
it involves the top-level descriptions of three other sec-
tions. When those top-level descriptions are replaced
by their expanded meanings, a syntactically correct PAS-
CAL program will be obtained.]

(Program to print the first thousand prime
numbers 2) =
program print_primes | output );
const m = 1000
(Other constants of the program 5)
var ( Variables of the program 4
begin (Print the first m prime numbers 3);
end.

[Literate Programming
von Donald E. Knuth]

> The TeX engine is programmed literately
»  Overview: http://www.literateprogramming.com/
» OMNotebook/DrModelica: http://www.modelica.org/tools



OMNotebook - Literate Programming with DrModelica
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Exercise 2 - Instances

1 Question

Whatis an instance?
1.1 Answer

2 Creating Instances

class Dog
constant Real legs = 4;
parameter String name = ‘Dumny’;

end dog;

o

Create an instance of the class Dog
I
Create another instance and give the dog the name "Tir
[ ]
2.1 Answer

Reaty oGl )

Resdy

» Linked documents with interactive exercises
> Inspired by DrScheme und DrJava, learning tools for Scheme resp. Java

>  www.openmodelica.org

@ © Prof. U. ABmann
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31.4 Elucidative Documentation Tools

e They link code, models and documentation by model and code mapping
e and renew the documentation by hot updates



Elucidative Programming Links Documentation with Queries to
Code
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IDE DEFT Tutorial Core

‘ Explaining Text
i Code Link

Framework

Explaining Text

Generated Tutorial

Beispielanwendung / Plugin

@stingCode g

Explaining Text

ﬁ InterestingCode

Explaining Text

Query, Copy,
Insert

hot update
(hot synchronisation):
round-trip engineering

@ © Prof. U. ABmann



Elucidative Programming

22

Model-Driven Software Development in Technical Spaces (MOST)

@ © Prof. U. ABmann

= [y ey

1 Introduction 2 The solution 3 Post Scriptum

Grenerated: 22. Tuni 2000, 102501

Oa
ii Fixed second sounts and calendar facts

Daq

(4efine recends-in-s-nomal-yase 21526000)

oDaqgq

(dasine sao

nds-in-a-lespopsax 21622400)

1.1 Time systems and functions
12 The plan of attack

Thete are several diferent standards for
representation of tme on a Computer. Daiversal
,rl

mth-Langth-nommal pans
3L 28 8180 31 20 31 &1 90 81 80 31))

il |

Scheme
Elucidator”
Environment ..~

¥

> Elucidative Programming shows documentation and code in parallel

> http://www.cs.aau.dk/~normark/elucidative-programmi
> http://deftproject.org

“hot update
(hot synchronisation):
round-trip engineering




Development Environment For Tutorials (DEFT
www.deftproject.org)
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Depth

Fle £t el

J

P

B-/AAAATM

=oi=|

[ Project Explorer &2 ‘
= & Fahrkartenautomat
[ chapters
=-4) Code fles
=@
5] Fahrkartenautomat.cs

S%°=D

3 start 52 ID Fahrkartentutomat.cs ‘

T¥) Editor Gutline XIEPmpert\Es‘ =0

Fafrkartenautomat

=| Fahrschein.cs

- seeuritylons

SecurityReturn.cs

5] VerkaufeFahrscheineLogErtry.c

VerkaufeF ahrscheineTransactio

- ] warmingelogentry.cs

=/ WartungsTransaction.cs

Code snippets
Images

Um Logging zu verwenden, muss ein Stream auf die
Logdatei gedffnet werden.

fery
i
FileStream fs = new FileStream("test.log”,
FileMode.Create) ;
Log.Log.GlobalOutputStream = new
System. 10.BinaryUriter (£5) ;
i
catch (ICException)
i
System.Console.Error.Writeline ("Unable to

Bl o

= start
- Start der Anwendung

Kapitelstruktur|

Log file."); = =
(5] Turarisks ‘z‘EE‘E oy 15,5 B Cods Outine 52 =
return ; _.
b Eingebettetes Codefragment © Usingorectives
54 Fahrkartenfutomat
Es wird versucht, dis Datei test.log zu erzeugen. Falls sie -3 TICKETS
schon existiert, wird sie Uberschrieben. Der FileStream MOREY
kann Daten (Bytes) vom Programm in die Datei schreiben. Defaenushest .
v Fahrkartenautomatistring)
Byteweises Schreiben von Informationen ist allerdings sehr 9
39 createDisplayManager()
umstandlich, Ein BinaryWriter kapselt den FileStresm @ Man(string[])
und bietet Methoden zum Schreiben von Strings, Zahlen, 8 Fahrscheineverkaufendction
d Anderem. Der globalen Log-Klasse der anwendung, 48 WartungAction
wird dieser BinaryUriter zugewiesen. Alle
Projektiibersicht || - Logzuaiffe erfolgen von nun an aber in und damit in die
Datei test.lng. Texteditor AST-Fenster
4 | 2 =
Ihtmifbodyfp




Embedding UML Constraints for UML Models into
Documentation
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N=E
file Edit - Segrch Help
JD.J&VJ) 5 .Jh
SRS k) far===| o=
G:D || Datei Bearbeiten Ansicht Enfiigen Format Tabele Extras Fengter Hife
- UM specification B-BLAIRINS@ "% .  O-& G- Qi Tetue B
EHE Chapter : —~ »
backoges (7 || 1) [Textimer =] [rmestewroren 7] [z 7] A A A |[E] =l
39 L2 se e py oy ke A
=/ constraints_un| || = : Dackege, Subees Doman v edbimmen.
perations_ur| || i 1
MLz 3.ecore ||| T Stsors NmedElement--cunedMember This s darived
o
=
= :‘::mt Fmse Generated
o “lfiapn;ﬁes =.vizipilicy =1%;:u|n;1?y;m i U ["content
- or e.visibility = VisibilityRind:
5 - - -
o ! Opertions Editor
o [1] Thequery fthar e Area H|
o context Fackage: :mustbeCwmed(] : Bun]g:xll/ E
& jbody:_false
o e ———rrr—v—r———— H
4| »
Seite 1/3 | Standard | Deutsch (Deutschland) |EINFG [sD | | | OGO @ —e——
Project B Task View E:é] 2 =08
View =
Chedk Definition Listing representation of artifact "UML2.3.ecore” in chapter "Packages™ Task

Accept changes in Definition Listing representation of artifact "UML2.3.ecore”in chapter "Packages” View

| |

i




Development Environment For Tutorials (DEFT)
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> Eclipse RCP application, language independent
» Management of code, models and text
» Prettyprinting of code fragments from code templates
» Hot update of generated documentation
= Automatic update of embedded code fragments
= Notiviation if code fragments have changed



Generated HTML Tutorial
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Ostart
Ele Edt Vew

la Firefox

Hstory Bookmarks  Tooks  Help

ol

@>~@

N el

—l [+[®]

o Geogle

LI wac validator [ | zoomimagesin | | zoomimagesout | | linkedimages W Ehvensenf ckiuele 5.,

Start der Anwendung

In der Klasse Fanrkartentutonat™ befindet sich die Hain® -Methode, mit
der sich das Programm starten 13sst, Dort werden Daten initialisiert und der
Fahrkartenautomat instantiiert

Logging

Der erste Schritt ist die Konfiguration des Loggings. Das SalesPoint-Framework
bietet Funktionen und Datentypen an, mit denen Aktionen gelaggt werden
kiinnen. Es gibt GUI-Komponenten, mit denen die Inhalte des Logs wisder
nutzerfreundlich angezeigt werden konnen, Eine Anzeige des Logs ist derzeit
nicht im Fahrkartenautomaten implementiert, geloggt wird aber trotzdem
schon.

Ur Logging zu verwenden, muss ein Stream auf die ogdatal

protected override Displayhauager createDisplaylanager ()@

Size d = System.Uindows.Forus.Sereen.PrimaryScreen.Bounds.Size;
Point temphux = mew Point((d.Width - 100] / 2, (d.Height - 80) / 2)
Point templux2 = new Paint (5, 5):
return mew AUTDisplayManager (this, ref tempiux, ref temphux2);

)

[$TaThreat) @
public static void Nain(string[] args)

//System initialisieren

try
¢

L e e
feed?
i
FileStream fs = new FileStream("test.log”, Fileliode.Create);
Log.Leg.Globaloutput Strean = new System.10.Binaryiriter (£s);
b
lcatch (IOException)

System.Console.Error.Uriteline ("Insble to cres)
return ;

Es wird versucht, die Datei test.log zu em

sie uberschrieben. Der FileStraam £5% kany
die Datei schreiben. Byteweises Schrgip# von Informationen ist allerdings sehr
umstandich. Ein Binaryiriter L€elt den Filestrean und bistet Methoden
2um Schreiben von Stringsflen, und Anderem. Der globale Log-Klasse der
Anwendung, Log. Log®, wird dieser Binaryiriter 2ugewiesen. Alle

‘

A\

o

FileStream fs = new FileStream("test.log”, Filellode.Create); ¥
Log.Log. Globaloutputstrean = new System.I0.Binaryiriter (fs); &

cateh (IOException)
System.Console.Error.Uriteline ("Unsble to create Log file.");
return ;

)

// Kataloge anlegen

/¢ Fanrscheinkatalog
Catalog cTickets = Cataqu.fDrl\lamElTICKETﬁ):@Q‘J

cTicket 300
eTicket. + 1500)) ¢
cTickets.addItem(new Fahrschein|"ermabigte E)Inzelfahr\:", 150)) ;

ddItem(new Fahrschein("Ein
A Ttem (new

Lzanrcr,

| adblock | Done

[ Torosabed [ @
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31.5 Web-based Documentation Generators based
on Markdown



Sphinx and the Documentation Cloud readthedocs.org
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>

readthedocs is a cloud
for documentation
projects

supporting two
documentation

generators sphinx and

mkdocs

¢>c

& On.the Creation....pdf

& readthedocs.org

Read the Docs

Dokument

Technical documentation lives here

O % @ C O HmH * L

ops B JFs B3 STVL B3 Sese B wise B3 ST-Portse B3 ST B3 Proj B Aca B Contacts B Cowses B Day » | B Andere Lesezeichen

Registrieren

n, hosten und durchsuchen.

oder Einloggen

Read the Docs simplifies software documentation by automating building, versioning, and

hosting of your docs for you.

Free docs hosting for open source

‘We will host your documentation for free, forever.

Always up to date

Whenever you push code to your favorite version
GitHub, BitBucket, or

There are no tricks. We help over
are their docs, includi t

GitLab, we will build your docs so your

domain and theme.

Downloadable formats

We build and host your docs for the web, but they are:
also viewable as PDFs, as single page HTML, and for

code and documentation are never out of sync.

Multiple versions
We can host and buld mltipl versions of your docs
50 having a 1.0 version of your docs and a 20 version

‘eReaders. No additional

~ | & Fomandes-Afons..pdf A

& Knanna2018_Cha..pdf A

tag in your version control system.

& Afonso-Femande...pdi A

» @

Al anzeigen

& Leseiiste

i




Sphinx
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€ > C @ docsreadthedt

Architecture
documentation

© Geting Started with Sphinx
Quick start

User documentation

Using Markdown with Sphinx
External resources

g Started with MkDocs

Files in formats e
restructuredText and S
Markdown are
transformed to HTML

Treats entire
directories

Glossary

Configuration File

VCS Integrations

Versioned Documentation

Downloadable Documentation

Documentation Hosting Features

many output formats
(e.g., Latex)

Can be coupled with
Javadoc or similar API
doc generators

Build Process
Environme
8 Read the

4 On_the Creation._..pdf A

Custom Domains and White Labeling

& Fernandes-Afons...pdf A

# » Getting Started with Sphinx © Editon Github

Getting Started with Sphinx

Sphinx is a powerful
documentation including;

8 has many g for writing technical

« Generate web pages, printable PDFs, documents for e-readers (ePub), and more all from the
same sources

You can use Markdown to

An extensive system of cross-referencing code and documentation

Syntax highlighted code samples

Avibrant ecosystem of first and third-party extensions

If you want to learn more about how to create your first Sphinx project, read on. If you are
interested in exploring the Read the Docs platform using an already existing Sphinx project, check
out Read the Docs tutorial.

Quick start

If you already have a Sphinx project, check out our Importing Your Documentation guide.
Assuming you have Python already, install Sphinx:
$ pip install sphinx

Create a directory inside your project to hold your docs:

& Knanna2018 Cha..pdf ~ | & Afonso-Fernande...pdf ~

6k @ ¢ HmOH *
Mops B2 UFs BB STAL D Sose BN Wise B STPorse BN ST B3 o B Aca ED Comacts B3 Courses B3 0ay » | B AndorsLsezsichen

» @

B Leseliste

Alle anzeigen

x



Example Sphinx Project
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> Petrinet compiler ¢ > o Gl ' D ¢ - uodxesead

# Apps B9 JFs B9 ST-VL B3 Sose B3 wise B3 ST-Portale B9 ST B3 Proj B3 Aca B3 Contacts BJ Courses B3 Day » | B9 Andere Lesezeichen | [B] Leseliste
Reconfnet

https://petrinets.pages.st. ¢
inf.tu-dresden.de/adaptiv Reconfnet
e-petrinets/index.html e

Bampl We are:

# »Reconfnet View page source

Getting sta
>
Used ibraries
Roadmap
Authors Reconfnet is a compiler il SCROLL code Scala library, and adapti
API Documentation petrinets (APN), (DPN) and dynamic petrinets (DAPN) to
HOL , using ic) petri nets as i
meta models.
Reconfnet is based on a graph rewriting in in
Last changes

+ ua|2021-01-15 | getting more text into docu.
+ ua| 2020-12-28| getting more experience with sphinx.
* ua | 2020-12-30| copying API documentation here.

Usage

« Installation

o Docker

Getting started
Examples
Meta-models

« Stages

« Getting started

@ © Prof. U. ABmann



MkDocs
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> Markdown files to c>c@ EED o c w0 tass@

e e e e T e e T e sy
HTML files e

Quickstart

cnen | [ Leseiste

# » Getting Started with MkDocs © Edit on GitHub

External resources

> several output formats
Getting Started with MkDocs

features including;

« Preview your documentation as you write it
Configuration File « Easy customization with themes and extensions
Integrations « Writing documentation with Markdown

MKDocs i  geat choice orbuldingtechnicaldocumentation, However, Read the Docs o
and building. i

Quick start

1fyou already have a Midocs project, check out our Importing Your Documentation guide.
Assuming you have Python aready,install MkDocs:

§ pip install skdocs
Setup your MKDocs project:

§ akdocs new .

4 OntheCreation.pdf A | & Femandes-Alons.pdl A | & Khanna20i8.Cha.pdf A | & Alonso-Femande..pdl A Aleanzeigen X
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Alot - a Mail User Agent Documented on readthedocs
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> https://alot.readthedocs.io/

€ 5 C @ alotreadthedocsiojenfatestfindexhiml th ¥ @ ¢ By © R » @ :

Apps BS JFs BS ST-vL BS sose wise B3 ST-Portale ST Proj  » | B3 Andere Lesezeichen Leseliste

Docs » Alot ©) Edit on GitHub

Alot

1. Installation

2. Usage Alot is a terminal-based mail user agent for the notmuch mail
it system. It features a modular and command prompt driven
T o interface to provide a full MUA experience as an alternative to
the Emacs mode shipped with notmuch.

5. Frequently Asked Questions
Manpage « 1. Installation

o 1.1. Manual installation

o 1.2. Generating the Docs
+ 2. Usage
2.1. Command-Line Invocation
2.2. UNIX Signals
2.3. First Steps in the Ul
2.4. Commands

Almost 60% of maintainers have quit or
considered quitting. Read the report

© 00 0 o

2.5. Cryptography
« 3. Configuration
o 3.1. Configuration Options

@ © Prof. U. ABmann



NaturalDocs Generic APl Documentation Generator
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m

» Sim”arto JavaDoc, bUt more € > C | @ gitstinftu-dresdendejadaptivepetrin.. @ ) % @ C RO Z X ¢ a v » @

i Apps B3 UFs B9 ST-VL B3 Sose B9 wise B3 ST-Portale BS ST B3 Proj » | B3 Andere Lesezeichen | [ Leseliste

than 20 languages ey i

» own keywords can be defined P
. . o (= T v | et | [ wobioe | [ &«
» Example gitlab project from .
. . ‘more files from codiMD 6
which APl documentation for " Une ABmann authored 9 months ago O)|E==D
K4
GrGen can be generated o (= T ey
@

* https//git-stinftu-dresden. = T R SR S T
de/adaptive_petrinets/reco ¢ ... P
nfnet/-/tree/master/doc i [ — O ——— e—

o (3 Makefile naturaldocs: new comment type Question, Algorithm. 11 months ago
& Project.txt documented petri2dynamic nets 10 months ago.
B Readme.md
of API docurr ion for

« Install naturaldocs (e.g., with brew).
« make sure that in your ject de
are located as sister directories
o Naturaldocs needs to find the relative paths itis looking for.

dresden.de, but ths works only if relative paths are consistent.
« Thenrun:
<d doc
naturatdocs .

open api/index. htnl

@ © Prof. U. ABmann




Example NaturalDocs APl generated for GrGen
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» GrGen.net is a generator for graph rewrite specifications (see Part IV)
> There is no specific APl doc generator for GrGen, but NaturalDocs can be tailored to it

@ contextoe x

b H O CHOZ N tau @

¢«>c @

ps B JFs B3 STV BJSose B wise B3 ST-Portale B3 ST B3 Proj B Acq B3 Contacts B3 Courses B3 Day

Rg\conf\x}et Com

€ Files | % Classes
context

Rules.grg

ContextDependencyModel.gm

'Ier‘w ‘

context/
ContextDependencyModel.gm

Properties
Author: CM. Commented by
VA (2020-12-29)

GraphTypes.

Weak Inclusion
strong Inclusion

» | B Andere Lesezeichen | [E] Leseliste

context/ContextDependencyModel.gm

PROPERTIES

Author: CM. Commented by UA (2020-12-29)
Weneed vertical and

GRAPHTYPES

Weak Inclusion

oty i i
deact(target) act{target) -> deac(target) ->

Strong Inclusion

deact(target)
ac(target) -> deact(target) -> deact(source) -> deact(target)

requirement

can only gt s aready empt only if already:
actltarget)-> deacttarget) -> deact(source)

exclusion
oty >

arrow
STy - W18 Cormtnd by el Do



The End
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> Why is generation of documentation similar to code generation?

> Explain why a higher-order RAG is useful for documentation generation

»  Which role does a pattern-matching language such as Xcerpt play in documentation
generation?

>  Why is the generation of documentation part of a macromodel?

» Why is adocumentation a derived model?

» What happens if text from the APl documentation flows back into the code as
comments?
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A.1 Other Template Expanders for Documentation
Generation



Documentation Tools of MID Innovator
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> Innovator provides documentation templates, into which diagrams, models, code can
be embedded
» Several formats:
= pdf
= Word
= ASCII
= XML



Ex.: Innovator Documentation Template

(Dokumentationsvorlage)
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Datei

O

itory *d:\Programme\lnnovator8\ino

Bearbeiten  Ansicht  Struktur  ‘Wechseln Extras  Hife

d:\Pr

Blinodir\de_deli dr
Titelseite
-~ Beispiel-Ttelseite
Beizpiel-Titelseite fur HTML
- Beispiel-Ttelzeite fir PHB
Kopfzeile
FuBzeile
Kapitel
Einstellungen
Struktur
Struktur SA/SD
- Struktur ERM/SERM
- Strubcdur UML
% e _tle Disgrammorisntiert
E de_de Hierarchisch (wie INNOWVATOR 7)
=i de_dle Modellkonfiguration
% e _te Thematisch
% de_de Thematizch, HTML optimiert
- Struktur GPM
7 Struktur PHB
L-Fig ve_tle Projskthandbuch
- Struktur Meta
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Ex.: Innovator Documentation Template
(Dokumentationsvorlage): Adaptation
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ExtrasfAnpassen/Dokumentationsvorlagen

Default
“Yoranzeige: Hierarchizcher Rem
“Yoranzeige: Thematizcher Repo
Voranzeige: Diagrammorientierte

Winword: Hierarchischer Report
HTHML: Thematizcher Repart

i Ol

Verfiighare Dokumentatiohsworlagen

K.opieren

Loschen

Mach oben

MNach unten

3

Mame der Dokumentationswarlage

|\-"oranzeige: M odellkonfiguration

Eigenzchaften...

v Anzeige im Menii

Wiohin sichern
" INODIR
¥ HOME

| Sichern |

oK | &bbrechen |




Innovator - Generated Example Word Document
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X

= 1|
|
- X Table of Contents

Inhaitsverzeichnis Al
1. externes Kapitel 1 M
i 1

17 1
130 h o

2. Doku 2
i 3|

Z11 e 3
2111 Anerendus % B 3 =]
2.1.1.2. Rekgtdiagramm Create Defaults for Use Cases a [
3. Index 5 g

Vompldi21914
Datl_ Wedbson_Optnen e
5]
2.1. systemModel
a1 2.1.1. use case system
i tor” tzr:sué:e“r:iiihn\ﬁ See Tvon 1~ P = e

i@ |E|=|=|v|s|=(2 |5

Integration of a Use Case Diagram
(section 2.1.1.1.) 3%

adtaur_1

Al

Index is generated

il T I

o [HaunterGate 3vans-
tor [‘znom—rmm "100,0%

innoval
i Sta
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