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26.1 Tasks of Documentation Tools

http://en.wikipedia.org/wiki/Software documentation )
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Basics of Software Documentation
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» Documentation is a means of communication
= 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
= 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

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
> 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 app of a RAG
» Generation of derived documents from code and models
= Generation of Word, 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 (hedge-principle)
» Parameterization with layouts
= viacss-style sheets
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26.2 Generative, Template-Driven Documentation Tools

.. Documentation derived from code and models, based on template-
based code generation
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Macromodel Principle and Round-Trip Engineering

8 Model-Driven Softwar:
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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. ARmann

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



JavaDocis a Typical HRAG Application
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The html documentationis
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 + st2.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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> Inseparate files: Coupling by “include”

> Only possible if document format
supports subdocument inclusion

= e.g., TeXor Framemaker

Generated Delegator

<<gen>>

Generated Delegatee

In one file:

Coupling with hegdes (Trennmarkierung)

Generated Wrapper

***/

l>

<<hand>>
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[*** Generated documentation

/5% Hedge *#%/

... Hand-written
Documentation ....
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26.3 Literate Programming

» They integrate code, models and documentation by separating code
from documentation
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How to Write Documentation and Tutorials?
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¥ Shop - Mozilla Firefox ‘ =12l

Datei EBearbeiten  Ansicht  Gehe  Lesezeichen  Extras  Hilfe

<::| - E:> - . @ @’ II_i http: fkiwientkerner . deftutorialfshop, html j I@,

|| W3 Yalidator | | zoomimagesin | | zoomimagesout | | linked images

public void start{) |
super.starti);

try |
Log.setGloballutputitrean (new Filelutputitrean("logfile. log™, true)) ;

catch [(I0Exception ioex) |
S¥stem. err.println(“Tnable to create log £ile.™);
}
i

Verhalten beim Schlieffen

“Wenn die Anwendung geschlossen wird, dffhet ZalesPomt automatizch einen Speichern-Tialog um den akituellen Status der Anwendung m sichern Wern das nicht gewinscht wird [sst sich dieses Verhalten
leicht &ndern. Es ist die quit () -Methode des Shops zu iberschreiben

it shutdown (boolean) wird versucht, alle laufenden Prozesse zu beenden und das Shopfenster zu schlieBen. Hatte dies Erfolg wird true murickgeliefert. Als Argument wird erwartet, ob der
Speicherdialog erschemen soll oder nicht. Es ist zu beachten, dass das Programm nach dem Schliefen des Shops noch nicht beendet 1st. Dhie exit-Ilethode st manuell aufarufen

Adblock | Fertig
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Manual Writing of Tutorials
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IDE

Framework

App / Plugin

InterestingCode
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Code query
e.g., with
Xcerpt

copy & paste

Texteditor

Explaining Text

P Interesting Code

Explaining Text
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Literate Programming by Code Unweaving
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Texteditor

Explaining Text

Code

Explaining Text

Code

Weave

“\“Ta\ﬁgl\e
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Text document (in tex)

Explaining Text

Code

Explaining Text

Code
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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 ) =
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 TeXengineis programmed literately
» Overview: http://www.literateprogramming.com/

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


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

OMNotebook - Literate Programming with DrModelica
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T oMMotebook: Exercise2-classes.onb -0l x|

File Edt Cell Format Insert ‘Window Help

[ dwrh=(®e]s (X =« 0O

Exercise 2 - Instances

1 Question }
“What 15 an instance? ]
1.1 Answer ]

2 Creating Instances

class Dog
constant Real legs = 4;
parameter String name = "Dummy' ;
end dog;
Ok

Create an nstance of the class Dog. ]

[ /]

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

| ]
2.1 Answer ]

Ready Ln 1, Col 1 4

Ready

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

> www.openmodelica.org

@ © Prof. U. ARmann
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26.4 Elucidative Documentation Tools

> They link code, models and documentation by model and code
mapping
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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 -.u-:"’.,:-"—h. Explaining Text
#n
InterestingCode >'%#£‘r_ e InterestingCode
i
Explaining Text
Query, Copy,
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Elucidative Programming
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= fime [goneeat_

1 Introduction 2 The solution
Grenerated: 22 Tura 2000, 10:23:01

3 Post Seriptum

-

pmm == L

- -

- -~y
~

1.1 Time systems and funetions
1.2 The plan of attack

There are sewveral different standards for

representation of titne on a Computer. Lhaiversal - (wector 21 28 31 20 21 20 21 21 20 31 20 211)
» «|

< |

-
i
i

O e
Fiued second counts and calendar facts.

O e <
[define reconds-din-a-nowmal-pear JLEZE000)

O & <

[define seconds-in-a-leap-pear 2LE22400)

O e

[define seconds-in-a-week 6032300)

O e
[define seconds-in-a-day S6400)

O &

[define seconds-in-an-hour 2600)

0O & <J
[define base-year 19701

O & <

[define month-length-nommal -year

j ,Scheme
1 Elocidator"

-
~
'''''''
________

-----------------
- -

-

-
-

-
-

PR-a-a

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

» Elucidative Programming shows documentation and code in parallel



Development Environment For Tutorials (DEFT www.deftproject.org)
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T=IE

File Edit Help
L=

[ Project Explorer 52 l

@A AA AW
[—| q:'p ¥ =0 xStart & ID Fahrkartenautomnat.cs | — 0

) Editor Outline 23 \ [ Properties ‘ = B
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<

= = Fahrkartenautomat
D Chapters
EI'@ Code files
EEl Fahrkartenautomat

[EI"@ Code snippets
@ Images
[EI--@ Tukorials

|=| FahrkartenAutomat.cs

|\=| Fahrschein.cs

=] SecurityID,cs

=| SecurityReturn.cs

|=| verkaufeFahrscheinelogEntry.c
=| verkaufeFahrscheineTransactio
= WartungsLogEnkry.cs

=] WartungsTransaction.cs

Projektubersicht
| ©

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

tryv
{
File3tream £f2 = new FileStream|"test.log",
FileMode.Create)
Log.Log.Globaliutput3tresn = new
System. I0.Binarylilriter (£3) ;
b
catch [(ICException)
{
System.Console.Error.Writeline ("Tnable to
create Log file.'™):

return

) Eingebettetes Codefragment

Es wird versucht, die Datei test.log zu erzeugen. Falls sie
schon existiert, wird sie Uberschrieben. Der FileStream
kann Daten {Bytes) vom Programm in die Datei schreiben.
Byteweises Schreiben van Infarmationen ist allerdings sehr
umstandlich, Ein BinaryWriter kapselt den FileStresam
und bietet Methoden zum Schreiben von Strings, Zahlen,
und Anderem. Der globalen Log-Klasse der Anwendung,
wird digser BinaryWriter zugewigsen. Alle
Logzugriffe erfolgen von nun an Ober ihn und damit in die
Datei test.log.

Texteditor -

{=] Stark
‘o Skart der Anwendung

Kapitelstruktur

0% Code Outline E@‘ - = O

[+~ @ UsingDirectives
E|V‘?$ Fahrkartenfukomat
- (2 TICKETS
=] MOMNEY
7 DefaultMenusheet
‘9 FahrkartenAutomat{string)
[+#-3% createDisplayManager()
‘i Main(string[T)
; jg Fahrscheineterkaufenaction
jg WartungAction

AST-Fenster

Jhtmlfbadyip




Embedding UML Constraints for UML Models into Documentation
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_ioix]

File Edit - Search Help

[C- =) il

M ProjectEx... 52| T O = O
= G:b || Datei Bearbeiten Ansicht Einfiigen Format Tabelle Extras Fenster Hilfe
El"@{%% Specification % (= EMENERET =R O-3 &- ; Text suchen ;
=-—| Chapter — »
"'EI Packages (7) : ITexﬁmrper V ITmes Mew Roman j |12 j B A4 A | . . . . |
5P arfac o iR oo e e pymnesy Ry 5
B 5| constraints_un| i} = iz Dackage, Subset Elemott ovmnedblement .
- 5| operations_um(|{ /packagadElamant; P‘ldugenbl&E‘la:‘-&rrt["] Sperifi e the packazeable slement that
El UML2. 3. ecore - &z ownad by this Packass. Subsets NawedElenentownedMember. Thiz is derived,
= Comstraints
,:.‘ [1] If an element that & owned by a package has visibility, it is public or pdvate.
- text Fack
o o e Gengrated
‘;_' =elf parkagedElement—>fordllie | = visibility >notEmpty ()} chtEnt
fag) implies e.visibility = VisibilityKind: :public
';_' or e.visikbility = VisibilityFind: :private}
a Additional Operations . =
- Editor
— [1] The query mustBalvwned]) indicates whether alements of this type 72 EN DWNAT. A E
E“ cortext Package: :nm.:bCE-e{hm.cd[} H E-nnle:.ll rea E
; koo _ _ H
A
Seite 1/3 | Standard | Deutsch (Deutschland) |EINFG (s | | | |OOG L |@ —e———
Project & Task View EE] % — O
View
Task
Check Definition Listing representation of artifact "UML2. 3.ecore” in chapter "Packages” Task
Accept changes in Definition Listing representation of artifact "UMLZ. 3.ecore” in chapter "Packages™ View
N [ | | H

@ © Prof. U. ARmann



Development Environment For Tutorials
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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 o ] 24
File Edit “iew History Bookmarks Tools Help
@ - - . @ & || Filesf /i JDEPTH-Resources/output fahrkarten_files{chaptersf45587baf-eczf-4468-G053-8631 casibSecs. html v | B ‘ Google =

|| W3C Validator | | zoomimagesin | | zoom images out | | linkedimages w Ehrensenf aktuells 5...

Start der Anwendung

In der Klasse Fahrkartenkutomat@ befindet sich die Main':':'> -Methode, mit
der sich das Programm starten [3sst. 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
konnen, Es gibt GUI-Komponenten, mit denen die Inhalte des Logs wieder
nutzerfreundlich angezeigt werden kinnen. Eine Anzeige des Logs ist derzeit
nicht im Fahrkartenautomaten implementiert, geloggt wird aber trotzdem
schaon.

File3trezsm f5 = new File3tresm("test.log", FileMode.Create):
Log.Log.GlobalOutputitream = new System.IO.BinaryWriter (fs):

H
catch [(ICException)
{

System.Console.Error.Writeline ("Unahle to cre
return ;

Es wird versucht, die Datei test.log zu EM sie schon existiert, wird
sie Uberschrigben. Der FileStream £55” kan en (Bytes) wvom Programm in
die Datei schreiben. Byteweaises Schrej van Infarmationen ist allerdings sehr
umstandlich. Ein BinarvyWritgr elt den FileStresam und hietet Methoden
zum Schreiben von String len, und Andererm. Der globale Log-Klasse der
Arnwendung, Log.LogE"\>J wird dieser Binaryliriter zugewiesen. Alle

| |

=

Um Logging zu werwenden, muss ein Stream auf die il "

o

\ \

1]

protected override DisplayManager createDisplayHanager(]Q‘j

i

i

Size d = System.Windows.Forms.3creen, Primary3creen.Bounds. Size;
Point tewmplux = new Point((d.Width - 100} / 2, (d.Height - 80) / 2|

Point templuxZ = mew Point (5, 5):

return new LWTDisplayManager (this, ref templiux, ref templuxz):;

[3TAThread] 4:']
public static void Main(string[] args)

{

//3ystem initialisieren

* tryQ':'

{

File3tream f= = new FileStream("test.log", FileMode.Create) :Q:']
Log.Log.GlobalOutputitreaw = new System. IO.Binarylricer (£3) ;Q‘j

Ach {IOException)

i

Systemw.Console.Error.Writeline ("Unsble to creste Log file.™):

return ;

/¢ Eataloge anlegen

/¢ Fahrscheinkatalog
Cataloy cTickets = Catalog.forMName (TICKETI) ,Q']Q']

cTickets.addItem (new Fahrschein ("Einzelfahrt™, 30001

cTickets.addItem (new Fahrschein("Sammelfahrschein™, 1500)):;

cTickets. addIteminew Fahrschein|"ermibigte Einzelfahre™,

15001 : ~|
3

Adblock | Done

TorDisabled | @




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
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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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=k Doku-Repository “d:\Programme\lnnovator 8\inodiride_delinodocu.dr’ - INNOVATOR
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Dakei

[

EBearbeiten

Ansichk

Strukkur

wWiechseln

Extras

Hilfe

d:'Programme’innovatordinodir'de_de'inodocu.dr
El. ..... - Titelzeite

Beispiel-Titelzeite
Beizpiel-Titelzeite fir HThL
Beizpiel-Titelzeite fur PHB

[ — Kopfzeile

EE|' .......... Fublzeile
[ Kapitel
G} Einstellungen

Struktur ERMYSERM

¢ Struktur UML

?EP de_de Diagrammorientiert

% de_de Hierarchizch (wie INMNOYATOR 7))
% de_de Modellkonfiguration

B de_de Thematisch

% de_de Thematizch, HTML optitmiert




Ex.: Innovator Documentation Template (Dokumentationsvorlage):
Adaptation
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Extras/Anpassen/Dokumentationsvorlagen E|
YWerflgbare Dolkumentationsvarlagen Mame der Dokumentationsyorlage
Default |"-.-"|:|ranzeige: kA odellk onfiguration
YWoranzeige: Hierarchizcher Bep
YWoranzeige: Thematizcher Repo Eigenachaften...|
Yoranzeige: Diagrammorientierte
winword: Hierarchizcher Report K.opisren W Anzeige im hend
HTHL: Thematizcher Report —
Lozchen
YWoranzeige: Modellkonfiguration
Wwaohin sicherm
C INODIR
Mach oben f+ HOME
Mach unten | Sichern |
oK | Abbrechen |

@ © Prof. U. ARmann



Innovator - Generated Example Word Document
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== Voranzeige c:\temp\idr21912
Dakei  wWechseln  Optionen Hilfe

Table of Contents

_i-
Inhaltsverzeichnis

1. externes Flapitel

1.1, Tomberdoapnated b 1
1.2, Tmber e apated 1
1.3, Tomterkeapite] d 1 |
T 5 ) o T 2
T = ) T T L O 3
B O O =y o E = 1 T ' T E
2.1.1.1. Anwendungsfalldiagrammm TTseCaseDMagrarml oo

2.1.1.2. Nalggtdiagrarmmim Create Drefaults for Use Cases ... ...

%= Voranzeige c:\Memp\idr21914

Datei Wechseln Optionen  Hilfe

WLITG I UOID

2.1. systemModel

Eh| 2.1.1. use case system

Inhaltsverzeichnis Seite 1 won 1 -

- <2
innovator Iioom—Fakmr: 100,0% 2.1.1.1. Anwendungsfalldiagramm UseCaseDiagram

_
‘o Start Micr... =2 M. -

Integration of a Use Case Diagram
(section 2.1.1.1.) X —X

Akteur_1

Index is generated

< »

- & L Haupttext Seite 2 von 5 -
innovator® [Lrielsee

‘4 Start & micr... M2ZM. - ™2h. - &% Doko.. = H boku.... @=2i... = DE ’<__JE_=\ w54
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