Introduction (0 XML, (part 2)

by Rob Collins

Reprise

Hopefully, you will have already downloaded the software
mentioned in my previous XML article. Toremind you, you'll
need two editors: one for plain text and one for XML.
Recommended software: EditPad, postcardware from
www.jgsoft.com for plain text editing; XML Spy from
www.xmlspy.com (shareware, $54); and Internet Explorer
5 (IE5) from a small web startup company somewhere in
the States. Recommended book: “XML in Action” by
William J. Pardi (Microsoft Press, ISBN 0-7356-0562-9).

Describing XML data

If an XML document conforms to the general way XML
should bewritten, itiscalled “well-formed” . The main point
hereisthat thetags should be matching and correctly nested,
asinmy XML e-mail example:
<?xm version="1.0" encodi ng="UTF-8"?>
<MEMO>
<TO>St eve</ TO>
<FROMPRob</ FROVP
<CC>Joanna</ CC>
<SUBJECT>XM. denp</ SUBJECT>
<BODY>Hel | o, Worl d! </ BODY>
</ MEMO>

But how doweknow if thisiscorrect XML for therecipient
to understand? Perhaps the parsing program is expecting
<MAI L_TO>St eve</ MAI L_TC>

<MAIl L_FROWRob</ MAI L_FROW>
<COPY_TO>Joanna</ COPY_TO>

in place of lines 3, 4 and 5 above. Thiswould also be well-
formed, but not necessarily correct. We need something to
say which elements are permitted, and which are required.
(<TO>Steve</TO> isan element.) Whenviewing XML ina
browser, we merely need it to be well-formed, but for a
program that uses the data, it must be “valid”. This means
that it matches some description of the data, for which there
are two approaches.

The first way of validating XML was to use a Document
TypeDefinition (DTD), asan XML optional extra. Thiswas
used originally to check SGML. HereisaDTD for the e-mail
above, takenfrom* XML inAction’, p.49:

<?xm version="1.0"?>
<I DOCTYPE EMAIL [
<IELEMENT EMAIL (TO FROM CC, SUBJECT,
BODY) >
<I ELEMENT TO (#PCDATA) >
<! ELEMENT FROM (#PCDATA) >
<I ELEMENT CC (#PCDATA) >
<! ELEMENT SUBJECT (#PCDATA) >
<! ELEMENT BODY (#PCDATA) >
1>

However, some people have found it difficult to use DTDs
becauseit requires devel opersto learn another syntax inwhich
towritethem, and thisDTD languageisnot extensible.

Onthe principlethat good compilers should bewritteninthe
language they’ re compiling, Microsoft has put forward an
aternative approach that uses XML. It is called an XML
schema, with the goals of being simple, extensible and

powerful enough to reflect the sort of data constraints found
in modern relational databases, as well as written in XML.
For example, with an XML schema, you can specify
constraints that the data must contain a positive integer, or
be in a certain range, or match a pattern. You can add your
own properties, such as documentation, or links to external
help. It's good, but not yet awidely implemented standard.

Here's part of amore powerful XML schemafor the e-mail
example. The content of an element can be empty, textOnly,
eltOnly (=sub-elements) or mixed (=text and sub-elements).

<?xm version="1.0" encodi ng="UTF-8"?>
<Schema name="emil"”>
<AttributeType name="priority”
dt:type="enuneration”
dt:val ues=" NORVAL LOW HI GH'/ >

<El enent Type nane="to"
content="textOnly”/>
<El enent Type nanme="fronf
content="textOnly”/
>
<El enent Type nane="cc”
content="textOnly"/>
<El enent Type nane="subject”
content="textOnly"/>
<El enent Type nane="body”
content="textOnly"/

<El enent Type nanme="enmsil”
content="el tOnly”>
<attribute type="priority”
def aul t =" NORMAL” /

<el ement type="to” m nQccurs="1"
maxQccur s="*"/

<el ement type="fronf m nCccurs="1"
maxQccur s="1"/

<el ement type="cc” m nQccurs="0"
maxQccur s="*"/

<el ement type="subject” minCccurs="0"
maxQccur s="1"/

<el ement type="body” ninCccurs="0"
maxQccur s="1"/
>
</ El ement Type>
</ Schema>

Document Object Model

Having managed to avoid Microsoft'sgo-subsfor years, I've
now been forced to embrace their XML DOM. Details of the
Document Object Model can be found in chapters5 and 6 of
“XML IE5”, by Alex Homer, from Wrox PressLtd (ISBN 1-
861001-57-6). There are nodes, node lists, child nodes and
lotsof other stuff you can read about, or seethe COM interface
definitions by importing the XML typelibrary from IE5into
Delphi. You do this by going to the Project menu, selecting
Import Type Library..., and choosing the last of Microsoft’'s
entries, which reads the interface from msxml.dll in your
system directory. By default thiswill construct a sourcefile
MSXML_TLB.pasinyour \Borland\De phi5\Importsdirectory.
Fortunately, we don’'t have to read 3,500 lines of interface



code: just pick out the interesting definitions shown bold
in the code below, e.g. documentElement, childNodes,
nodeName, text, load, readyState, length, item,
transformNode.

XML Datalslands

In an HTML document, we can refer to XML data with an
external file reference, or have XML embedded into the
document, with a suitable ID label so as we can get at its
contents. We could embed thee-mail XML asadataidand, and
use JavaScript to extract the dataand insert intothe HTML :

<! DOCTYPE HTM. PUBLIC “-//WBC//DTD HTML 4.0
Transi tional //EN' >
<HTML> <HEAD>
<SCRI PT LANGUAGE="JavaScript”
FOR=wi ndow EVENT=onl oad> start(); </SCRIPT>
<SCRI PT LANGUAGE="JavaScri pt”>
function start()
{
var rootElem = emmil.docunment El enent;
var
rootLength = rootEl em chil dNodes. | engt h;
for (cl=0; cl<rootLength; cl++)

currNode = rootEl em childNodes.iten(cl)
switch (currNode. nodeNane)

case “TO:
t odat a. i nner Text =cur r Node. t ext ;
br eak;
case “FROM:
f rondat a. i nner Text =cur r Node. t ext ;
br eak;
case “SUBJECT”:
subj ect dat a. i nner Text =cur r Node. t ext ;
br eak;
case “BODY":
bodydat a. i nner Text =cur r Node. t ext ;
br eak;
} 1}
</ SCRI PT>
<TI TLE>Unti t| ed</ Tl TLE>
</ HEAD>

<BODY>
<XML | D="email ">
<MEM>>
<TO>St eve</ TO>
<FROW>Rob</ FROW>
<CC>Joanna</ CC>
<SUBJECT>XM. deno</ SUBJECT>
<BODY>Hel | o, Worl d! </ BODY>
</ NEMD>>
</ XM_>

<DIV ID="to” STYLE="font-weight:bold;
font-size: 16" >To:
<SPAN | D="t odat a”
STYLE="f ont - wei ght : nor mal " >
</ SPAN>
</ DI V><BR>

<DV |ID="front STYLE="font-weight: bol d;
font-size: 16">From
<SPAN | D="fr ondat a”
STYLE="f ont - wei ght : nor mal " >
</ SPAN>
</ DI V><BR>

<DIV | D="subject”
STYLE="f ont - wei ght : bol d;
font-size: 16" >Subj ect :
<SPAN | D="subj ect dat a”
STYLE="f ont - wei ght : nor mal " >
</ SPAN>
</ DI V><BR>

<HR><SPAN | D="bodydat a”
STYLE="f ont - wei ght : nor mal " ></ SPAN><P>
</ BODY>
</ HTM_>

External XML Data

Using XML dataislands is convenient for small blocks of
data, but breaks the idea of separating the format from the
content. Thereal power can be seen when we have external
file references. We can load an XML datafile into an XML
DOM ActiveX object, and walk the data tree, avoiding the
hard-coding of headings into our script.

<IDOCTYPE HTM. PUBLIC “-//WBC//DTD HTM. 4.0
Transitional //EN >
<HTM.> <HEAD>
<SCRI PT LANGUAGE="JavaScri pt”
FOR=wi ndow EVENT=onl oad>
| oadDoc(); </ SCRIPT>
<SCRI PT LANGUAGE="JavaScri pt”>
var
xm Doc =
new ActiveXObject( “mcrosoft.xm don? );
xm Doc. | oad( “eg010 nenmo.xm” );

function | oadDoc()

{

if ( xmDoc.readyState == “4" )
start ()

el se

wi ndow. set Ti meout ( “I1 oadDoc()”, 4000 );
}

function start()

{
var newHTM. = “7;
root El em = xnl Doc. docunent El enent ;
for (el =0;
el <root El em chi | dNodes. | ength; el ++ )
{
if (el !'= rootEl emchil dNodes. | ength
- 1)
{

newHTM. = newHTM. +

“<SPAN STYLE=' font-wei ght:bold;” +

“font-size:16'>" +

root El em chi | dNodes. itenm(el).nodeName +
</ SPAN><SPAN STYLE" +

“='font-weight:normal’ >" +
root El em chil dNodes.iten(el).text +

“ </ SPAN><P>";

el se
{
newHTM. = newHTM. +
“ <HR><SPAN STYLE=
"font-weight:normal’ >" +
root El em chil dNodes.iten(el).text +

“ </ SPAN><P>" ;

}

}
content.innerHTM. = newHTM,;

</ SCRI PT>

<TlI TLE>e- mai | deno</TI TLE>
</ HEAD>

<BODY>
<DIV ID="content”> </DlV>
</ BODY>

</ HTML>



XSL Style Sheets

Asan alternativeto loading datadirectly with JavaScript, we
can use XSL (eXtensible Stylesheet Language), which like
XML schemas, has the same structure and syntax as XML.
An XML document can contain areference to an XSL file,
which containsall theformatting information, including which
datato select, and in what order (not possible with Cascading
Style Sheets). X SL uses pattern matching to apply theformat,
and this makes it a declarative rather than procedural
language. We' Il just ook at ashort example, againfrom“XML
inAction”, Ch. 8. The XML datais stored in aseparatefile:

<?xm version="1.0"?>
<?xml -styl esheet type="text/xsl”
href="eg152 plants.xsl” ?>
<CATALOG>
<PLANT>
<COMMON>Col unbi ne</ COMVON>
<BOTANI CAL>Aqui | egi a canadensi s
</ BOTANI CAL>
<L| GHT>Mbst |y Shady</ LI GHT>
<PRI CE>$3. 20</ PRI CE>
<AVAI LABI LI TY>04/ 08/ 99</ AVAI LABI LI TY>
</ PLANT>

<PLANT>
<COMVON>Mar sh  Mar i gol d</ COMMON>
<BOTANI CAL>Cal t ha pal ustri s</ BOTANI CAL>
<ZONE>4</ ZONE>
<LI GHT>Most |y Sunny</ LI GHT>
<PRI CE>$2. 90</ PRI CE>
<AVAI LABI LI TY>01/ 09/ 99</ AVAI LABI LI TY>
</ PLANT>
</ CATALOG>

The XSL here usesfor-each and value-of to step through the
datarequired:

<?xm version="1.0"?>
<xsl:tenplate xm ns: xsl ="uri : xsl”>
<xsl : for-each sel ect =" CATALOG PLANT/ NAVE’ >
<SPAN STYLE="font-wei ght:bold; font-
si ze: 20" >
<xsl : val ue- of sel ect =" COWON’/ >
</ SPAN>
<SPAN STYLE="f ont - wei ght : bol d” >
(<xsl :val ue- of sel ect ="BOTAN’/ >)
</ SPAN>
<P></ P>
</ xsl : for-each>
</ xsl : tenpl at e>

The HTML document uses JavaScript to |oad the XML and
XSL into two separate XML objects. The style sheet object
is applied to the XML object using the transformNode
method.

<HTM.><HEAD>
<SCRI PT LANGUAGE="JavaScript”
FOR="wi ndow’ EVENT="onl oad” >
var source =
new ActiveXObject(“M crosoft.xm dont);
source. |l oad(“egl52 plants.xnl");
var style = new
ActiveXObj ect (“M crosoft.xm doni);
style.load(“egl52 plants.xsl”);
docunent.all.item
(“xsl Contai ner”).innerHTM. =
source. transfor mNode(styl e. docunment El enent) ;
</ SCRI PT>

<TI TLE>eg152 pl ants</TI TLE></ HEAD>
<BODY>
<Dl V | D="xsl Cont ai ner”></ DI V>
</ BODY>
</ HTML>

Thisfinally produces the displayed data:
Columbine (Aquilegiacanadensis)
Marsh Marigold (Calthapalustris)

So far in these articles, | hope you have understood
something of what XML cando for you. They’ ve been more
of ataster than atutorial, so the hard <work remains="for
you"> <to do="Get"> </to> </work>.

Please send comments or questionsto rob.collins@tcpg.com.

C++Builder 5 Sandard.

4 INPRISE/BORLAND ANNOUNCES BORLAND C++BUILDER 5 )

Revolutionizes C++ Development by Fusing C++ with the L atest Inter net Sandar ds

Inprise/Borland have announced Borland C++Builder 5. The company also announced it will soon offer its core
C++ compiler technology, upon which C++Builder 5 is based, free for al developers. C++Builder 5 is scheduled
to be available next month in three editions - C++Builder 5 Enterprise, C++Builder 5 Professional, and

“C++Builder 5 shakes-up the C++ landscape by fusing the Internet with C++ development,” said Dale Fuller,
interim president and CEO of |nprise/Borland. “ This breakthrough rel ease bringstogether Borland’sindustry standard
C++ development environment with the latest Internet standards, XML and HTML 4, delivering the highest-
performance web server applications. Inprise is committed to being a leading independent provider of rapid
application development tools for al major platforms, including Linux, Windows, and Solaris.”
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