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»  Why document?

»  What we have documented
»  What we will document

»  Types of documentation

»  Documentation tools

» xmLP — a prototype Literate Programming tool for XML

»  This is the question continually repeated by first-year students
(and Forth/APL programmers)

»  After all, everybody's code is crystal clear in its intent &
workings

»  Plus, it's all bug-free — no need for future maintenance
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»  OK, we all know that this isn't true
»  Code is crystal clear in that fleeting moment when you write it

»  Even authors struggle with their own code when they come
back to it a month later

»  The problem is an order of magnitude worse for a non-author
tasked to maintain that code

»  There is no single reason, but many contribute:
» |t takes too long

» It's boring to go back and document the code after | have
written it

»  The project manager didn't allow time for it

» My yearly review depends on how many bugs were found in my
code, not on how well | documented it
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»  Plus there is an unspoken reason:

» It's hard to explain “how it works” when your process is to start
writing without a plan of attack, and then just hack around
until it appears to work

»  The documentation you get is the documentation that your
software process encourages

»  Less documentation means more time continually lost on
“reverse engineering of intent”

» My experience is that when | seriously document how a piece
of code works, the first draft is not too convincing

»  So | rewrite it once or twice until it sounds plausible

» In the process, | end up understanding what | actually have to
do

»  That is often differs from my first impressions of what | had to
do
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»  Source Code (text)

»  Makefiles

»  HTML (as text or as tagged markup)

»  Other text files: e.g. Windows INI files, Unix text DBs
»  Why are text files so common?

» Because text editors are so common

»  |n addition, there will be:

» XML Schemas

»  XSL (-T & -FO)

» XML Queries (ABML, hopefully)

»  XMI (UML)
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Code To Document: Future

M

Java, Eiffel, etc. in XML
» ‘Ant build files

»  SVG?

»  Any other XML files

»  + anything else not in XML ...

Types of Documentation

» Source code comments

macro: Sanpl e Code Comrents [ 1]

/*

* Cal cul ates the rounded result of "num/ den".

* As this is integer division, half the denom nator
* nmust be added to the numerator before dividing.
*/

nt result = (num+ den/2) / den;

»  The compiler (via the syntax) controls the order of such
comments, not the author
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» Inverse comments is a system where only lines which start with
a certain character sequence are used as program code (e.g.
H% H)

»  All other lines are assumed to be comment text

macr o: Sanpl e | nverse Comment [ 2]

Cal cul ates the rounded result of "num/ den".

As this is integer division, half the denom nat or
must be added to the nunerator before dividing.
%int result = (num + den/2) / den;

»  Can generate different types of documentation (text, HTML,
(La)TeX), but difficult to support multiple output files

» APl documentation (e.g. Javadoc) is a different level of
documentation

»  Only the signatures of methods and functions are
documented, not their workings

»  What made Javadoc work is that the hyperlinking between
classes, methods, and fields makes it relatively easy to
navigate a large API to find what you need

»  Similar tools now available for XSL-T, XML Schema, C++,
NetRexx, etc.
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» APl documentation is a great complement to statement level
documentation, but definitely not a replacement

»  Why does Javadoc only go down to the API level?

»  Because Javadoc implements a Java parser that only returns
information down to the API level

»  With a fuller parser API, you could generate documentation
with lower level detail

» If Java was expressed in XML, rather than plain text, you
would not have to be limited by the depth to which the Javadoc
parser works

»  Literate Programming is a concept developed by Donald
Knuth

»  He asked why people do not take computer programs to bed as
suitable night-time reading

»  The answer was because computer programs are unreadable
»  Typical programs are 90% code, 10% comments

»  Knuth argued that to make a program widely understandable,
you have to reverse this — 90% comments, 10% code
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» S0, a literate document (or program) aims to be a
human-readable document first, and a program second

»  Programs are built up from chunks/macros/fragments which
can appear anywhere within the documentation, and in any
order

»  The compiler no longer dictates the order in which the code
appears

»  The code appears in the order which makes it easiest to
explain to humans

»  Examples of literate programming will follow later, but you may
have noticed that this presentation is itself a literate document

»  Separate documentation — there will always be some
documentation in files separate to the program code itself

»  Such documentation always has synchronisation issues —
who guarantees that this external documentation is properly
updated whenever the code is?

»  However, even with literate documents, it is non-trivial to
generate both technical and end-user documentation from a
common source, because of the differing scope and goals of
such documentation
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»  Also, it may not be possible for diagrams or other illustrations
to be updated automatically

» Do the best you can — minimise the amount of documentation

that is external to the file(s) with the code, but do not expect to
eliminate it all

»  With Java 2, Sun made Javadoc pluggable by including a
Doclet interface

»  Javadoc parses Java source files and reports the information
(down to the API level) to the Doclet

»  The standard (default) Doclet produces the HTML Javadoc that
has become so familiar (to Java developers, anyway)
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»

»

»

»

Overview Package [SEM] Tree Deprecated Index Help NewsML Toolidt by
FREY CLASS NEXTCLASS ERAMES MO FRAMES Reuters & WAVO
SUMMARY: INMER | FIELD | CONSTR | METHOD — DETAIL: FIELD | CONSTR | METHOD

org xminews newsml

Class NewsML

Java. lang. Chiject
|
+-——org.xmlnews.newsmwl.support . Basedbject
|
+——org.xmlnews. newsml . NewsMLNode

|
+——oryg.xmlnews . newsml . HewrsML

public class NewsML
extends NewshIMade

The standard Doclet produces HTML, but Doclets can just as
easily produce XML

The first such Doclet was JDox
(http://www.componentregistry.com/entrypage.jsp)

JDox produces a single XML file and several XSL-T files
(views)

This is far fewer files that the 1 Web page per class that
Javadoc normally produces
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»  Having all of the information in a single XML file makes
searching and manipulation easier

» |t also allows you to use XSL-T to create custom HTML
»  For most people, probably easier to write XSL-T than a Doclet

»  Caveat — in my testing, JDox embedded a null character
(&#0;) in its output, which made it invalid XML, so | had to do a
quick edit

»  Note: | have used Extensibility's XML Instance
(http://www.extensibility.com/) for screenshots of XML output

=model= =package= =clazzes= =class= classType = class

=] + class # classType = class @ accessSpecifier = public
+ classMame Mgl
+ classQualifiedMame org xminews newsml Mewshil
El + description
+ briefDescription <I[CDATA[The top-level NewsML package )=
+ fullDescription <I[CDATA[The top-level NewshL package.

<p=This class represents the root of the NewshL content tree.
The NewshL specification defines packaging and metadata, but
not content: in other words, a NewshL package shows how news
objects go together, and provides information
{=em=metadata</fem=)

about the news objects, but the objects themselves will appear

in other formats (either XML-based or non XML-based) </p=
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»

»

=model=

=

=]

=]

=package= =clazzes= =class=

+ method
# accessSpecifier =
+ methodiame
T Hteut
+ signature
T Hteut
+ return
+ returnType
T Hteut
+ returnDescription

+ description
+ briefDescription

<I[CDATA[Aays returns {@link NewshLMNoded#NEWSMLY )=

<|[CDATA[Get the type of node in the MewsML content tree J]=

JavaSoft have proposed an XML Doclet in a JDK release after

1.3, but meanwhile Sun has released a Java Doclet
(http://www.sun.com/xml/developers/doclet/)

Produces 1 XML file per package + 1 XML file per class,

following existing Javadoc practice for HTML
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=package= =classDesce name = NewwsMLMode

B+ package
# name =
+ classDesc
+ classDesc
+ classDesc
+ classDesc
+ classDesc
+ classDesc
+ description
+ |ead
T Hext
+ detail

H B EH EHEH

O oo

=clazz=

=+ class

(=]
(=]

# name =
# inPackage =
@ mod =
+ superclass
+ description

+ |ead

T Hteut
+ detail

org xminews newsml

® name...
® name...
® name...
® name...
® name...
® name...

MNewishLNode
MNewisltern
MewishiL
Contentltemn
MNewsComponent
MewisliternRef

A reference to a news item located elsewhere.
&It p&gt This class represents a cross-link in the MewshL
content tree.

MewishiL

org xminews newsml

public

# name = NewshLMNode @ inPackage = orgxminews newsml

The top-level NewshL package.
&It p&gt This class represents the root of the NewshL content

free.

The NewshL specification defines packaging and metadata, but
not content: in other words, a NewshL package shows how news
objects go together, and provides information
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Documentation Tools: Javadoc: Sun Java Doclet

=class= =methods=
=+ methods
=+ method
# name = getType
® mod = public
# signature = getType()
=) + returns
# stype = int
T Hext Alwiays returns {@link NewshMLNode#MNEVSMLY
El + description
=) + |ead
T Hext Get the type of node in the MewshL content tree.
=) + overrides
# name = MNewshLMNode
# inPackage = org xminews newsml

Documentation Tools: Javadoc: Cocoon

JavaxXMLDoclet

»

»

»

»

The Apache Cocoon (http://xml.apache.org/cocoon/) project has an
XML Doclet under development

It is only at an “alpha” stage of development
Not reviewed here, because it is only sporadically available

Something to keep in mind for the future
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»  Xsldoc (http://www.xsldoc.org/) is an APl documentation tool for
XSL-T

»  Defines its own pluggable Doclet API with a similar feel to the
Javadoc Doclet API

»  The standard Xsldoc Doclet produces HTML
»  Similar to Javadoc at command-line level, and hence familiar
»  No screenshot necessary — it really looks like Javadoc

» Just replace classes with stylesheets and methods with
templates

»  Requires a certain style of commenting, just as Javadoc does

»  If your project uses both Java & XSL-T significantly, you will
appreciate having the same output format for both Java &
XSL-T documentation

macro: Sanpl e Xsl doc Comrent [ 3]
<l--
This is a <b>doc</b> conmment.
@ee app\user\UserDetail . xsl
-->
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»

»

»

»

XSLTDoc (http://www.jenitennison.com/xslt/utilities/) IS an XSL-T
formatter that runs inside IE5 (using the XSL-T implementation

of MSXML)

Unlike the other tools, XSLTDoc is designed to give a quick
overview of a script, not for generating static documentation

Start by opening xslt-doc.xsl in IE5

A dialog prompts you for the XSL-T file to document

[ Qutput Control [ Method Public | Syskem |
[ sesl:output [ et |
Variables & Parameters Name Select Content

xsl:param wmlIndent substringi$tempIndent, 2,13

wslivariable tempIndent WK
Templates IMatch Mode Priority

xslitemplate *|@* ket comment ()

xslikemplate !

Mamed Templates

xsl:kemplate 2
xslikemplate tangle-text

Mame

[ sesl:template [ tangle-xml
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Mamed Templates ame
xsl:kemplate invoke-macro
xslikemplate tangle-text
[ sesl:template [ tangle-xml |

- " HELT Recommendation definition
<xs]:template name="1invoke-macro"s>

<xs]:param name="macr9Name" A
Eéglr;z%;:iggaig-ﬁ;‘s:aégpim;riggrwame] M The xsltemplate element is used to
<xs1:for—each sel ect="Tp:text | define a piece of X5LT code that will

'|p:xm'|'_'|>__f e B T ke run either when certain nodes are
s <;(;-| :Cgﬁ 'I:tse;p'l :a:cep. Bxt e found within the source 2L, or
names"tangla-text" /> when the template is called by name.
</xs] if>
<xs1:if test="salf::Tpixml"> _
<xsl:icall-template In thiz case, the template can be
<Xx2_‘|ar:n_f_la1:>tang'l e-am1” /> called with the name invoke-macra.

</xs1:for-eachs
<Xx;{f€;rﬁpf-|°£{:fcm The templgte will uze the parameters
passed to it that are defined by the

contatned xslparam elements.

» SchemaDOC is an XML Schema documentor that is built into
Extensibility's XML Console (http://www.extensibility.com/)

»  Documents Schema constructs with diagrams (similar format to
XML Authority)

»  Not only documents Schemas, but analyses them for items
such as unused elements
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Documentation Tools: XML Schemas:

SchemaDOC

ent branch

diagram

description There can ke one or more branches hetween the
root and any leaf.
attributes
uses branch, leaf

used by root  branch
content choice

SO0Urce -<xsd:element name="hranch">
—<xad: annotation:
<®ad:documentation-There can he one or more hranches
hetyeen the root and any leaf.</xsd:docunentations
</xad:annotation:
—<xsd: conplexTypes
—<xad:choice minlcours="0" maxOccurs="unhounded">
<xsd:element ref="hranch” />
<xsd:element ref="leaf" />

Documentation Tools: XML Schemas:

SchemaDOC

diagram |+ jsland
=tring

description T=1and iz an unused element in this ZSchema.
attributes
uses Does not reference other elements.

used by Mot used by other elements. Probably an orphan.
content sequence (default)
type x=sd:string

SOUrce -<xsd:elenent name="igland” type="xsd:strimng" -
—<xad: annotation:
<xad:documentation-Island is an unused element in this
Schema. < /xzd: documentations
</xad:annotation:
</xsd:elemnent>
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»

»

»

M

Literate programming (http://www.literateprogramming.com/) tools
allow code fragments to be embedded in a human readable
document

For historical reasons, the human readable document have
generally been rendered using (La)TeX

Sometimes the (La)TeX markup was hidden, sometimes it was
exposed

The code fragments have been plain text only
The markup for code fragments has been tool specific

Hence no interoperability between LitProg tools
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»  LitProg tools to date operate in batch mode
»  You write you literate document in an editor first

»  The tool tangles your document to extract the code fragments
and assemble them in order

» It also weaves the source document to produce the output
documentation, often with additions like cross-references

»  LitProg tools can be broken into two broad classes

»  Syntactic tools provide markup for expressing some of the
syntax of a language

»  Allows some sanity checking before compilation, but limits the
variety of languages or document types that you can work with

»  For example, Makefiles are not a supported language type, but
can be convenient to include in your literate document
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» Non-syntactic tools treat all code as meaningless text
»  This is more flexible, but you lose the sanity checking

»  With a non-syntactic tool, any text file can be written literately,
S0 you are not confined to languages

»  You can document Unix text databases, or even a list of names

» | have always used non-syntactic tools, because | have always
needed unsupported language types — Makefiles, Maple,
Mathematica

»  XMLP (http://about.reuters.com/researchandstandards/firstcontact/xmip/)
Is my demonstration of how non-syntactic LitProg can be done
in XML using XSL-T

» Itis a “work in progress”, most recently updated to
accommodate my XML DevCon talks

»  xmLP is implemented in about 500 lines of XSL-T code

»  Compare that to thousands or tens of thousands of lines of
code for a traditional LitProg tool
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xmLP = XML LitProq

»  The code samples in this presentation are embedded as xmLP
macros (i.e. code fragments) in the XML source

macro: Unused Macro [ 4]
The text in this nacro
Is a display sanple only
and i s not used otherw se

»  To embed this in the presentation, | added the following to my
presentation. Note: Generally, text blocks will need to be
encased in a CDATA section to preserve linefeeds, etc., but
this will not be shown:

xmLP = XML LitProg

macro: Markup for Unused Macro [ 5]

<| p: macro | p: usage="never" I p:final="true">
<| p: name>Unused Macr o</| p: nane>
<| p:text>The text in this macro

Is a display sanple only

and is not used otherw se</|p:text>

</| p: macr o>

» A macro's usage can be never (not used in code), once
(default; must be used, but only once), or multiple (used any
number of times)
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»  Afinal macro can be defined in only one place. Otherwise, the
macro can be defined in multiple places, and those definitions
are appended in order

» A macro's name is defined in an Ip:name element

»  This means that macros can have rich names to suit specialist
formatting conventions

»  For example, you could use MathML in macro names

»  Two macro names are considered identical if xsl:value-of
returns the same text string for the two names

» A macro can contain a sequence of Ip:text or Ip:xml elements
»  |p:text is for plain text, Ip:xml is for balanced XML

macro: Unused XM. Macro [ 6]
root
branch
leaf name = "c1">Red</leaf
leaf name = "c2">Gr een</leaf
branch
root
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xmLP = XML LitProq

macro: Markup for Unused XML Macro [7]
<| p: macro | p: usage="never">
<| p: name>Unused XM. Macr o</ | p: nane>
<l p: xm >
<r oot >
<branch>
<| eaf nanme="cl">Red</| eaf >
<| eaf name="c2">G een</| eaf >
</ branch>
</r oot >
</l p:xm>
</l p: macr o>

xmLP = XML LitProg

»  Macros are not useful unless you can use them elsewhere

» Ip:invoke is used to invoke (call) a macro, and is replaced by
the contents of the macro during tangling

macro: How to use | p:invoke [8]

.lélp:invoke>
<| p: nanme>branch Tenpl at e</| p: nane>
</l p:invoke>

»  As an example, the remaining major xmLP element, Ip:file, will
be used in building a file from macros
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xmLP = XML LitProg

file #1. files/quickstyle.xsl
<xsl:stylesheet>
branch Tenplate [9]]
[eaf Tenplate [10]]
</xsl:stylesheet>

macro: branch Tenpl ate [ 9]
<xsl:template match = "branch">
<bread>
<xsl:apply-templates/>
</bread>
</xsl:template>
I nvoked in files # 1

xmLP = XML LitProg

macro: |eaf Tenplate [10]
<xsl:template match = "leaf">
<loaf>
<xsl:apply-templates/>
</loaf>
</xsl:template>
Invoked in files # 1

»  The resultant product file quickstyle.xsl follows:

Eendar X_coud
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xmLP = XML LitProq

macr o: qui ckstyl e. xsl [11]
<xsl : styl esheet >
<xsl :tenpl ate mat ch="branch">
<br ead>
<xsl : apply-tenpl ates/ >
</ br ead>
</ xsl :tenpl at e>
<xsl:tenplate match="I|eaf ">
<| oaf >
<xsl : apply-tenpl ates/ >
</ | oaf >
</ xsl :tenpl at e>
</ xsl : styl esheet >

xmLP = XML LitProg

»  OK, this is a trivial example, but keep in mind the code was
embedded in this presentation itself

»  In practice, you would embed xmLP tags in XHTML (if shorter)
or DocBook (if longer) or anything else that suits

»  xmLP is not production quality as it stands, but | would
welcome anyone to contribute suggestions or write their own
equivalent (ideally using the same or similar tags)

»  What xmLP really needs is test cases — something for the
future
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»

»

»

»

»

»

»

»

»

| hope this has given you a picture of what is done and can be
done with documentation

| hope this has given you some ideas as to what you could do
with Literate Programming

Any & all feedback is welcome

If you want to see a more significant example of LitProg in
action, come see my other DevCon talk: Publishing Your
Stuff With NewsML

This presentation was written in XML and converted to PDF
using XSL (XSL-T & XSL-FO)

Thanks to RenderX (http://www.renderx.com/) for working on their
XEP XSL-FO engine over a weekend so that | could do this
presentation

The xml-litprog-l mailing list
(http://iwww.egroups.com/group/xml-litprog-1/) is hosted at eGroups
(http:/iwww.egroups.com/); membership open to all

The xml-doc mailing list (http://www.egroups.com/group/xml-doc/) iS
hosted at eGroups (http://www.egroups.com/); membership open
to all

The latest version of this presentation
(htipz/about.reuters.comresearchandstandards/events/2001/02/xml-devcon-europe-xml-doc/)
will be available on the Web
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