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XML ads like the ASCII of the Internet, all owing interadion between hosts
regardlessof their operating systems, database managers, or dataformats. Add ASP
and standard data formating options sich as CSSor XSL and you can write some
impressve network apps.

This article assumes you're familiar with XML and ASP
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With the amergence of XML, it is now feasible to construct intelli gent Internet agents
that can interact reliably with multiple, diverse hosts. XML acts like the ASCII of the
Internet, al owing interadion between hasts regardlessof their operating systems,
database managers, or dataformats. Add ASPand standard data formatting options
such as Cascading Style Sheds (CSS or Extensible Styleshed Language (XSL) to the
mix and impressve network applicaions can be written withou even a passng nodto
the Java language, C++, sockets, or other complex todls.

Inthisarticle, I'll walk through a multiti er appli cation for Computer Finder, a
fictitious company that offers users a Web page for spedfying desired computer
fedures, such as RAM, procesor, and pice When the form is submitted, Computer
Finder steps through itslist of vendars, sending a query to each one based onthe user-
spedfied parameters. It then assembles the results and formats them for display to the
user.

Along the way, I'll demonstrate anumber of important techndogies, including:

Multiti er application configuration

ASPemployed as abusiness ®rvicestier appli cation (most multiti er appli caions use
COM comporentsin thismiddetier)

Red-time query and retrieval from multi ple sources, rather than maintaining a
centralized, passbly out-of-date database

Database retrieval using ADO
Use of XML to standardize data from diverse sources

Manual conversion @ XML to HTML



XML Document Object Model (DOM) manipulation with JScript®

Formatting XML using XSL at the dient and server

The Architecture

Computer Finder's system architedureisill ustrated in Figure 1 . The basic flow isas
follows. First, the user accesses Computer Finder's search form using a Web browser.
Figure 2 shows an example of the HTML form presented to the user. The user
spedfiesthe feaures $e wants for a computer system, such asRAM and dsk size, as
well asaprice limit. Then the user clicks onthe Submit button, sending the form to
Computer Finder, which plays the role of an intelli gent agent.
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Figure 3 Search Results

The user servicestier isbased onHTML, with some CSSfor formatting. The Web
page doesn't use any script, bu script could be alded to dosome local work such as
verifying that numbers are entered into numeric fields.

Whil e I've seen many examples of multiti er appli caions that utilize XML, they all
used the Java language or COM on the business rvicestier. However, asI'll
demonstrate here, fairly complex businesslogic can be redized using ASPfor the
business rvicestier. In the Computer Finder app the business ®rvicestier iswritten
with JScript and includes XML DOM manipulation. The data services tier also
employs ASPin JScript that uses ADO to accessthe vendar's ODBC database.

Most ASPapplicéions use VBScript sinceit is processed at the Web server and does
not care which Web browser is used. However, | prefer to use JScript because it
allows me to construct utili ty functions that can be included in bah client and server
pages. In my opinion, JScript is more powerful than VBScript in many aspeds,
although | do missthe simplicity of VBScript functionslike Trim. Of course, al of
the popuar server components used with VBScript, such as ADO, are avail able to
JScript as well.

The computer Document Type Definition (DTD) for describing computer feduresis
ill ustrated in Figure 4. While areal-life DTD for computers would have alot more
information, this one includes enough complexity to creae powerful searches. Along
with the expeded elements with attributes, the DTD also has atext node for the
description element, attribute value lists for several elements such as operatingsystem,
required and implied values for attributes, and a multiple dement level under
inpuoutput. These fedures will aid in demonstrating in-depth DOM manipulation.
Figure 5 shows the mde for the mmplete computer DTD.

The User Services Tier

The Computer Finder seach form (compuser.htm) is a standard HTML form that uses
HTML tables for layout and some CSSfor display formatting. For instance, a style
classfor labelsis defined so | can experiment with and quckly change the gpearance
of form field labels.

The most important part of compuser.htm isthe HTML form's target, compbusi.asp:

<form name="ComputerOptionsForm" action="compbusi.asp">
<inpu type="hidden" name="HTMLCaller"
value="compuser.htm"><table>
<tr>
<td><table border="0">
<tr>
<td class="L abel Style">Price</td>
<td><inpu type="text" name="Price" size="10"
el ue="2000"><span class="UnitsStyle">
(maximum)</span></td>
</tr>



<ltable>
</form>

The mmpbusi.asp target isthe business grvicetier application, which isthe heat of
the intelli gent agent processng. A complete listing of the user servicesHTML pageis
shown in Figure 6.

In Figure 2, the Display selection at the bottom of the form lets the user seled a
methodfor displaying the result. Thisis clealy out-of-place; youwould usually let
the ASPtarget page chedk the user's browser cgpabiliti es and use the most appropriate
method. However, in this applicaion | will be demonstrating a number of different
formatting techniques. I'll delve into these format options later.

The Data Services Tier

The data services tier appli cation (compdata.asp) will necessarily vary for each
participating vendar. This ASPpage'sjobisto take parameters from Computer
Finder's agent and qery the vendor database, then format the result as XML
acording to the omputer DTD. The processis graightforward:

Retrieve the search parameters from the cdli ng page's query string (BuildSQL).

Step through the search parameters, creating a SQL statement that matches the
venda's product database structure (Buil dSQL).

Exeaute the SQL statement using ADO (BuildXML).
Step through the result rows of the database query, creating the XML (BuildXML).

Oneinteresting twist is that the Buil dSQL function al ows for some variationin the
exad values for arguments. For instance, if the OperatingSystem argument's upper-
cased value mntains at least SERVER or NTS, then Windowvs NT Server is assumed.
The agument names themselves must match exadly, howvever.

After constructing the SQL statement, ADO (via JScript) is used to query the database
and create the XML resporse. First, the XML header and <computers> top-level tag
are written to the resporse object. Then, the vendar's product database is opened:

olgConn= Server.CreateObject("ADODB.Conrection");
oljConnOpen(" XY ZComputers');

The SQL statement is exeauted, and the gopli cation steps through the returned rows:

oljResult = objConnExeaute(strSQL);
if (!objResult.EOF)
{

oljResult.MoveFirst();

whil e (objResult.EOF)



)/Write the @rrespondng XML to the Resporse objed

oljResult.MoveNext();
}

}
ohConnClose();

The olumns from each row are then written ou according to the DTD:

Resporse. Write(" <computer model=\"" +
ojResult("Modd").Vaue +"\" pricea\"" +
oljResult("Price").Vaue +"\">\n");

An interesting deviation you shoud be avare of isthat the venda's Web site, stashed
inthe WEB_SITE global variable, will be added to the returned data a the website
attribute of the vendar element:

Resporse. Write("<venda name=\"XY Z Computers\" " +
"website2A"" + WEB_SITE + "\"/>\n");

A complete listing of the data services ASPpageis sownin Figure 7.

Computer Finder would likely offer vendas askeleton, a at least abunde of
common functions, to make @nstruction d this page easier. Regardless it isnot very
difficult if the vendar can accesstheir product database with ADO.

While mnstructing the data servicestier, | thought it would be neat if atod existed
that all owed you to spedfy a mapping between XML and an ODBC database. The
tod would accept this mapping along with the XML and database schema, then spit
out conforming XML.

The BusinessServices Tier

The business rvicestier application (compbusi.asp) is the most interesting—and
most complex—part of the example. This ASPprogram's jobisto receve aquery
request from the user, send the request to all of its known vendars, retrieve and
combine results from the vendors, and format the result for the user.

The main bady of compbusi.asp starts off by determining the URL of the page
containing the form so a Return To link can be added onthe results page:

strReturnURL = Request.ServerVariables("HTTP_REFERER");



After determining the requested ouput format by looking at the DisplayType form
field value (more onthis later), compbusi.asp gets down to businessby instantiating
an XML parser object:

obh XMLDocument = new ActiveX Objed("microsoft.xmldom");

It uses the Fil eSystem server componrent to real the list of vendor URLsfrom afileon
the server, sending the user query to each ore and accumulating the XML query
results:

obVendaFileSystem = new

ActiveXObject(" Scripting.Fil eSystemObjed");
obVendaFile =

ohVendaFil eSystem.OpenTextFile(VENDOR_FILE);

while (objVendaFil e AtEndOf Stream == 0)
{
strURL = objVendaFileRealLine();
if (strURL.length > 0)
{
ohXMLDocument.async =false;
strURL = BuildURL (strURL);

o XMLDocument.load(strURL);
if ((objXMLDocument.parseError.errorCode = 0))

{
AddXMLBody(
obj XM LDocument.documentElement);

}

The venda URL that was read in spedfies the venda's domain and dcata servicestier
ASPpage, such as http://www.xyzcomputers.com/compdata.asp. The BuildURL
functionis used to construct the full URL for the venda by concaenating the query
arguments (which came in via ammpuser.htm) to the base URL. This complete URL is
used in the load method d the parser object, creaing a parse treefrom the XML
results sent bad by the data servicestier ASPprogram. Finaly, AddXMLBody walks
the parse tree and appends the XML text to the strXML global variable.

Why bother parsing the returned XML, and then just turn aroundand recrede the

XML text? There ae several goodreasons. Firgt, it verifies that the XML returned by
the venda iswell formed. Second, it asaures that there ae no unexpeded elements or
atributes in the vendar XML. Third, it al owsthe vendar XML to be eaily
manipulated, if necessary.



A lessr reasonisthat it servesto ill ustrate reaursively walking the parse tree as
shown herein pseudocode:

AddXMLBody(node)
loopthrough child nodes of node
if child noceis not an element node, then skip it
get attributes of child node
add the dement opening tag to strXML
loopthrough child nodes of this child noce
if child noceisatext nodk,
saveitsvalue and lre&k
endloop
cdl AddXMLBody with child noce (reaursion)
add any text nocde value to strXML
add the dosing element tag to strXML
endloop

After closing the vendor URL file, the final task isto send the results to the user. As
mentioned ealier, afield onthe HTML form all ows the user to spedfy the format
option. Whil e such an opgionwould never redly be presented to auser, | included it
here so dfferent formatting aternatives can be examined and tested. In red life,
compbusi.asp would ched the user's browser capabiliti es and determine the best
method d formatting the result.

The mmplete source mde for the business grvices ASPpageis srownin Figure 8.

Formatting the Results

The business ®rvicestier application can format the vendar query results for
presentation to the user via several methods. First, it can use plain text to display the
XML asatext string. Thisisuseful for debugging. The business rvicestier can aso
turn the XML into HTML for browsers that canna hande XML. In this case the
HTML spedfiesa CSSfilein a<LINK> tag for displaying the results. It can also
send the XML fil e back to the user. Whil e the result will appea similar to using the
plain text option, this methodis significantly different in that it relies onthe user's
browser to format XML files as it seesfit.

Ancther optionisusing CSSto format the XML. Thisis not as powerful asusing
XSL, bu isworth examining. The XML spedfies the styleshed processng command

<?xml-styleshed type="text/css' href="compuser.csx"?>

so the XML and CSSfiles are sent to the user's computer for transformation.
Unfortunately, abug in either Microsoft Internet Explorer or ASP prevents this from
working corredly. Using a static XML fil e that references a CSSfile will work, but if
the XML is created dynamically with ASP, the CSSfile will not be sent badk with the
XML file.

Youcan use XSL to format the XML at the user's computer. The XML includes the
stylesheet processng command



<?xml-styleshed type="text/xd" href="compuser.xd"?>

so the XML file andthe XSL file ae sent to the user's computer for transformation.
Alternately, you can use XSL to format the XML at the server with the
transformNode function. The result isthat HTML is ®nt to the user. XML and XSL
can therefore be used regardlessof the browser's capabiliti es.

All of these formatting options areiill ustrated in Figure 9.

User Services Business Services Data Services

ML

HTML XML and XSL
Transborm at Sarver

Figure 9 Result Formatting Options

Displaying the XML as HTML plain text requires the foll owing steps:
Addthe XML header to strXML.

Addthe XML data string to strXML.

Addthe XML footer to strXML.

Addthe HTML header to strHTML.

Add strXML enclosed in <plaintext> tags to strHTML.

Addthe HTML footer to strHTML.



Send the complete strtHTML to the user.

Transforming the XML to HTML invalves these steps:

Addthe XML header to strXML.

Addthe XML data string to strXML.

Addthe XML footer to strXML.

Crede aparse treefrom the complete strXML result.

Addthe HTML header with a CSSfil e referenceto strHTML.

Use AddHTMLBody to convert the XML to HTML.

Addthe HTML footer to StrHTML.

Send the complete strtHTML to the user.

The AddHTMLBody function walks the parse treg creating an HTML table structure
from the data. Unlike the AddXMLBody function shown ealier, AddHTMLBody
does nat reaurse, but simply loops through the second-level elements of thetree It's
safeto dothis sncel creaed this XML from vendor-suppied XML.

Sending raw XML back to the dient is smple:

Addthe XML header to strXML.

Addthe XML data string to strXML.

Addthe XML footer to strXML.

Send the complete strXML to the user.

To return XML that is formatted with CSS

Addthe XML header to strXML.

Addthe XML data string to strXML.

Addthe XML footer to strXML.

Crede aparse treefor the mmplete strXML resullt.

Use MassageXML to prepare the XML, modifying the parse tree

Clea the eisting strXML.

Addthe XML healer that references the CSSfileto strXML.



Use AddXMLBody to create XML from the modified parse tree adding it to strXML.
Addthe XML footer to strXML.
Send the complete strXML to the user.

The MassageXML function serves to modify the XML data so CSScan operate onit.
Unlike XSL, CSScanna creae tables, hyperlinks, and so on.This function turns
atributes into text nodes enclosed in HTML table tags and adds an attribute for
making the vendar Web site into a hyperlink. As with the AddHTMLBody function, |
just loopthrough the second-level elementsin the parse treerather than using
reaursion.

This example ill ustrates that making XML get alongwith CSSmay actually be more
work than either tranglating the XML to HTML or using XSL. However, it does srve
as goodsample mde for XML DOM manipulation, showing how to use methods auch
as appendChild and creaeTextNode in MassageXML.

These steps transform the XML with XSL at the dient:

Addthe XML header with an XSL file referenceto strXML.

Addthe XML data string to strXML.

Addthe XML foaoter.

Send the XML to the user.

To transform the XML with XSL at the server and return HTML, dothe foll owing:
Crede aparse treefrom the XSL file.

Addthe XML header to strXML.

Addthe XML data string to strXML.

Addthe XML footer to strXML.

Crede aparse treefrom the XML file.

Transform the XML parse treeusing the XSL parse tree

Send the resulting HTML to the user.

The transformNode method d the parser objed takes care of the transformation from
XML and XSL toHTML.

The last aspeds of formatting are the stylesheds themselves. The cmmpuser.cssfile
(seeFigure 10) isthe CSSfile used to format HTML in the methodthat diredly
converts XML to HTML. Also, the methods that transform XML with XSL add a
referenceto it in the resulting HTML. Finally, it isused in any HTML error pages

returned to the user. In essence it isthe base file for colors, fonts, and aher display
basics.
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The mmpuser.csx file (seeFigure 11) is the CSSfil e used for the methodthat formats
XML with CSS | used anorstandard file extension csx to signify that it was CSSfor
XML.

The compuser.xdl file (seeFigure 12) isthe XSL file used for the methods that
transform XML with XSL. The XSL fileisfairly simple. It buil ds a table with three
rows for each computer element: venda name and URL link, computer description,
and list of computer features. However, there ae a oupe of specificaionsin the
XSL filethat deserve further explanation.

First, | want the output data sorted by price, from lowest to highest. In the
<xsl:template match="/"> sedion, | could add:

<xsl:apply-templates sled="computers/computer"”
order-by="+@price"/>

However, thiswould sort the prices aphabeticdly, so $500would actualy foll ow
$1000.I need to sort numericdly, bu there's adilemma: the DTD does not all ow
spedficaion d datatypes. (One of the main feaures of the newer XML Schema
approadh is that elements can be typed.) XSL does offer aworkaround va data type
casting, so | cast price a anumber:

<xsl:apply-templates sled="computers/computer"”
order-by="+number(@price)"/>

The second pont of interest in compuser.xsl is how a hyperlink to the computer
venda's Web siteis added to the HTML produced by the XSL. To dothis, simply
crede the <A> tag with an HREF pointing to the desired URL :

<xsl:template match="venda">
<xd:vaue-of seled="@name"/>:
<A>
<xd:attribute name="HREF">
<xd:vaue-of seded="@website'/></xd:attribute>
<xd:vaue-of seled="@website'/>
</A>
</xdl:template>

This XSL code resultsin thisHTML:

<A HREF=http://www.xyzcomputers.com>XY Z Computers</A>

Setting Up the Applicaion
To set up and runthe gplication described in this article, foll ow these steps using the
code that can be foundat the link at the top o thisarticle:
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Copy the xyzcomp.mdb database to the PC serving as the venda's server. Set upa
System DSN with the name XY ZComputers that points to xyzcomp.mdb.

Crede anew Web site onthe vendor's srver, and copy the file mmpdata.asp to it.

Crede anew Web site on the agent's Web server, and copy the mompbusi.asp,
vendurl.txt, compuser.htm, glassgif, finder.gif, computer.dtd, compuser.css
compuser.csx, and compuser.xd filesto it. Set the URL in vendul.txt to pant to the
URL for the data services ASP page (compdata.asp) on the vendar's Web site.

At the user's PC, use Internet Explorer to open the cmmpuser.htm fil e on the agent's
Web server.

To make things easier, the venda and agent Web sites can be onthe same PC. To
redly simplify things, you can install al elements onthe same server and run Internet
Explorer there aswell.

To simulate multiple vendars, just repli cate the vendor URL in vendurl.txt one or
more times D that the database will be queried multiple times.

Conclusion

The flexibility of XML will certainly drive aeation o agent applicaions like the one
described here. One missng ingredient, howvever, isthe aeaionand pubication o
standard XML schemas © businesses can openly interad with each ather withou
going through the tedious processof setting up schemas for ead relationship. The
BizTalk™ initiative, spearheaded by Microsoft, is dedicaed to pubdishing XML
schemas for coordinating businessto-businesseledronic communicaions. Seethe
sidebar "The Buzz abou BizTalk" for more information.

The solution presented here shows how ASPand XML can be combined to credae
powerful multiti er appli cations. Even better, perhaps, is the fact that server-side
scripting with ASPfurther simplifies guch solutions, since no additional language
(such as the Javalanguage) is needed at any point in the chain.

One caved of this architedureisthe use of XMLDOM .load, which uses Winlnet.
Thisisnat necessarily the best fit for server exeaution sinceit islimited by default to
only two concurrent conrections to agiven client (see Knowledge Base article
237906for more information). To scde to the high load and concurrency
requirements of the server, this roud be rearchiteded to use ather athird-party or
custom HTTP COM objed using Winsock.

Asthe example stands, the performance of dependent Web serverswould betied to
the performance of the vendor's ®rver. Thus, the developer's app will block urtil the
XMLDOM.load call returns. An even better suggestionwould beto use acustom
HTTP objed in conjunction with MSMQ.
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Figure 5 The Computer DTD

<IELEMENT computers (computer*)>

<IELEMENT computer (vendar?, description?, disk?,
monitor?, cpu, ram, operatingsystem,
inpuoutput*, removabledisk?)>

<IELEMENT description (#PCDATA)>

<IELEMENT disk EMPTY >

<IELEMENT monitor EMPTY >

<IELEMENT cpu EMPTY >

<IELEMENT ram EMPTY>

<IELEMENT operatingsystem EMPTY >

<IELEMENT inpuoutput (mouse?, joystick?, speskers?)>

<IELEMENT mouse EMPTY >

<IELEMENT joystick EMPTY >

<IELEMENT spe&kersEMPTY >

<IELEMENT removabledisk EMPTY >

<IELEMENT venda EMPTY>

<IATTLIST computer model CDATA #REQUIRED
pce CDATA #REQUIRED>

<IATTLIST disk size CDATA #REQUIRED>
<IATTLIST monitor size(15|17]19]21) "15">
<IATTLIST cpu krand CDATA #REQUIRED

spead CDATA #REQUIRED>
<IATTLIST ram size CDATA #REQUIRED>
<IATTLIST operatingsystem name (Win98| WinNTW | WinNTS | Linux) "Win98'>
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<IATTLIST mousetype (mouse | trackball | touchpad) "mouse">
<IATTLIST removabledisk type (CDROM | CDRW | DVD) "CDROM">
<IATTLIST venda name CDATA #REQUIRED

website CDATA #IMPLIED>

Figure 6 User Services HTML Page
<html>

<head>

<titte>Computer Finder</title>

<metaname="GENERATOR" content="Microsoft FrontPage 3.0">

<style type="text/css'>
LabelStyle {font-size:18; font-face:Arial; color:bladk; font-weight:bold;}
UnitsStyle {font-size:14; font-face:Arial; color:black; font-weight:bald;}
ButtonStyle {font-size:18; font-faceArial; color:blad; font-weight:bald;

bight:40; width:150;}

InfoStyle {font-size:18; font-face:Arial; color:green; font-weight:bold;}

</style>

</heal>

<body badground="glassgif">
<l--
User Services part of three-tier model.
Form for user to select computer options.
The server will use these specificationsto query al of its
knovn vendar sites.
-->

<p><img src="finder.gif" width="393" height="228" alt="finder.qgif (5652
bytes)"><br>

</p>

<gpan class="InfoStyle">

<p>Enter your desired features and price<br>
andwell findthe best deal onthe Internet!</p>
</span>

<form name="ComputerOptionsForm" action="compbusi.asp">
<table>
<tr>
<td><table border="0">

<tr>
<td class="L abel Style">Price</td>
<td><inpu type="text" name="Price" size="10" value="2000">
<gpan class="UnitsStyle">
(maximum)</span></td>

</tr>

<tr>
<td class="L abel Style">Disk</td>
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<td><inpu type="text" name="DiskSize" size="10" value="4">
<gpan class="UnitsStyle"> GBs
(minimum)</span></td>
</tr>
<tr>
<td class="Label Style">Monitor</td>
<td><inpu type="text" name="MonitorSize" size="10" value="15">
<gpan class="UnitsStyle">
inches (minimum)</span></td>
</tr>
<tr>
<td class="Label Style">CPU Speeal</td>
<td><inpu type="text" name="CPUSpedal" size="10" value="300">
<gpan class="UnitsStyle€"> MHz
(minimum)</span></td>
</tr>
<tr>
<td class="Label Style">RAM </td>
<td><inpu type="text" name="RAMAmMoun" size="10" value="32">
<gpan class="UnitsStyle"> MBs
(minimum)</span></td>
</tr>
<tr>
<td class="L abel Style">Operating<br>
System</td>
<td class="UnitsStyle"><select name="OperatingSystemType" size="1">
<option seleaed>Windows 98</option>
<option>Windows NT Workstation</option>
<option>Windows NT Server</option></seled></td>
</tr>
<tr>
<td class="Label Style">Mouse</td>
<td class="UnitsStyle"><select name="MouseType" size="1">
<option seleded>Standard</optiorn>
<option>Trackball </option>
<option>Touchpad</option>
</sdlea></td>
</tr>
<tr>
<td class="Label Style">CD Type</td>
<td class="UnitsStyle"><select name="RemovableDiskType" size="1">
<option seleded>CDROM</option>
<option>CD Real/Write</option>
<option>DVD</option>
</sdlea></td>
</tr>
<tr>
<td class="Label Style">Other Options</td>
<td class="UnitsStyle"><inpu type="chedbox" name="JoystickOption"
\alue="0ON"> Joystick<inpu type="checkbox" name="SpedersOption"
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\alue="ON">Speakers</td>

</tr>

<tr>
<td class="L abel Style">Display</td>
<td class="UnitsStyle">
<inpu type="radio" name="DisplayType" value="HTML" chedked>HTML
<inpu type="radio" name="DisplayType" value="TEXT">Text
<inpu type="radio" name="DisplayType" vaue="CSS'>XML/CSS
<inpu type="radio" nhame="DisplayType" value="XSL">XML/XSL
<inpu type="radio" name="DisplayType" value="XSL-S">
XML/XSL (Server) </td>

</tr>

<tr>
<td colspan="2"><inpu type="submit" name="SubmitButton"

value="Submit"

class="ButtonStyle"> </td>

</tr>

</table>
</td>
</tr>
</table>
</form></body></htm|>

Figure 7 Data Services ASP Page

<%@ language="JScript" %>
<%
// Data Services part of three-tier model.

/I Company Web site for hyperlink in final user display.
var WEB_SITE = "http://www.xyzcomputers.com";

var strSQL; // Global string to hdd SQL text.

function Buil dSQL ()
// Build the SQL query string, based onthe parametersin the URL.

{
var obj String;

strSQL ="SELECT Computers.Model ASModdl, " +
" Computers.Price AS Rice, " +
" Computers.Description AS Description, " +
" Computers.DiskSize AS DiskSize, " +
" Computers.MonitorSize AS MonitorSize, " +
" CPUs.Speed ASCPUSped, " +
" CPUsManufacturer AS CPUManufadurer, " +
" Computers.RAMSize ASRAMSize, " +
" OperatingSystems.Id AS OperatingSystemid, " +
" PointingDevices.ld AS RointingDeviceld, " +
" Computers.Joystick AS IncludeJoystick, " +

16



Computers.Spekers AS IncludeSpeders, " +
RemovableDisks.ld AS RemovableDiskld" +
"FROM Computers, " +
CPUs, " +
OperatingSystems, " +
PointingDevices, " +
RemovableDisks" +
" WHERE Computers.CPUId = CPUs.Id " +
" AND Computers.OperatingSystemld = OperatingSystems.ld " +
" AND Computers.PointingDeviceld = PointingDevices.ld " +
" AND Computers.RemovableDiskld = RemovableDisks.Id ;

I/l Shoud verify the argument types passed in, such as for numerics.
AddToWhere(Request.QueryString("Price").ltem, "Computers.Price<=");
AddToWhere(Request.QueryString('DiskSize").Item, "Computers.DiskSize >=");
AddToWhere(Request.QueryString("MonitorSize").ltem,
"Computers.MonitorSize >=');
AddToWhere(Request.QueryString("CPUSpeal").Item, "CPUs.Speed >=");
AddToWhere(Request.QueryString("RAMSize").Item, "Computers. RAMSize >=");
if (ISAString(Request.QueryString("OperatingSystem”).ltem))
{
ol String = new String(Request.QueryString(" OperatingSystem”).ltem);
ol String = o String.toUpperCase();
if (obString.indexOf("98") >=0) { // Assume Windows 98
AddToWhere("1", "OperatingSystems.ld =");
}
elseif ((objString.indexOf ("WORKSTATION") >=0) ||
(o String.indexOf("NTW") >=0)) {
Il Asume "Windows NT Workstation”.
AddToWhere("2", "OperatingSystems.ld =");
}
elseif ((objString.indexOf ("SERVER") >=0) ||
(o String.indexOf("NTS") >=0)) {
Il Assume "Windows NT Server”.
AddToWhere("3", "OperatingSystems.ld =");
}
elseif (o String.indexOf("LINUX™) = null) {
AddToWhere("4", "OperatingSystems.ld =");
}
telete oby String;

}
if (IsSAString(Request.QueryString("Mouse").ltem))
{

ol String = new String(Request.QueryString("Mouse").ltem);
ol String = o String.toUpperCase();
if (ol String.indexOf("MOUSE") >= 0) {
AddToWhere("1", "PointingDevices.ld =");
}
elseif (objString.indexOf("TRACKBALL") >=0) {
AddToWhere("2", "PointingDevices.Id =");
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}
elseif (obString.indexOf("TOUCHPAD") >=0) {
AddToWhere("3", "PointingDevices.ld =");
}
(elete obj String;
}

if (IsAString(Request.QueryString("RemovableDisk").Iltem)) {
ol String = Request.QueryString("RemovableDisk™).Item;
ol String = ol String.toUpperCase();
if ((objString.indexOf("CDROM™) >=0) ||
(objString.indexOf("CD-ROM™) >=0)) {
// Could be CD-ROM, CDROM.
AddToWhere("1", "RemovableDisks.ld =");
}
elseif ((objString.indexOf("CD") >=0) &&
((objString.indexOf("WRITE") >= 0)
|| (obj String.indexOf ("RW") >= 0))) {
/l Could be CD Write, CD ReadWrite, CDRW.
AddToWhere("2", "RemovableDisks.ld =");
}
elseif (obString.indexOf("DVD") >=0) {
AddToWhere("3", "RemovableDisks.ld =");
}
(elete obj String;
}
if (IsAString(Request.QueryString("Joystick™).Item)) {
AddToWhere("1", "Computers.Joystick =");
}
if (ISAString(Request.QueryString("Speakers").ltem)) {
AddToWhere("1", "Computers.Spedkers =");
}
}

function AddToWhere(strArg, strComp)
/l Add a mnstraint to the SQL 'Where' clause.
{
if (IsSAString(strArg)) {
strSQL =strSQL +" AND " + strComp + " " + strArg + " *;
}
}

function IsA String(something)
I Is the argument a string?
{
if (typeof(something) == "string") {
return (true);
}
else{
return (false);
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}
}

function BuildXML()
// Build the XML, based onthe query results. Thiswill go bad to the business
I services page, which will combine it with results from other vendars.
{
var obConny
var objResult;

Resporse. Write("<?xml versior=\"1.0\"?>\n");
Resporse. Write("<!DOCTY PE computers SY STEM \"computer.dtd\">\n")
Resporse.Write("<computers>\n");

oljConn= Server.CreateObject("ADODB.Conrection’);
olgConnOpen("XY ZComputers");
oljResult = objConnExeaute(strSQL);
if ('objResult.EOF)
{
oljResult.MoveFirst();
whil e (objResult.EOF)
{
Resporse. Write(" <computer model=\"" + objResult("Model").Vaue
+"\" priceAA"" + objResult("Price").Vaue +"\">\n");
/I Add venda information, which is not from query.
Resporse Write(" <venda name=\"XY Z Computers\" " +
"website2A"" + WEB_SITE + "\"/>\n");
Resporse.Write("  <description>\n
+ objResult("Description”).Vaue +
"\n </description>\n");
Resporse.Write("  <disk size=\""
+ objResult("DiskSize").Vaue +"\"/>\n");
Resporse.Write("  <monitor size=\""
+ obResult("MonitorSize").Vaue +"\"/>\n");
Resporse.Write("  <cpu krand=\""
+ objResult("CPUManufadurer").Value +
"\" speed=\"" + ojResult("CPUSpeead").Vaue +"\"/>\n");
Resporse.Write("  <ram size=\""
+ obResult("RAMSize").Value +"\"/>\n");
if (objResult("OperatingSystemlid").Vaue =="2")
{
Resporse.Write("  <operatingsystem name=\"WinNTW\"/>\n");
}
elseif (objResult("OperatingSystemlid").Vaue =="3")
{
Resporse Write("  <operatingsystem name="WinNTS\"/>\n");

}
elseif (obResult("OperatingSystemid").Value == "4")

Resporse Write("  <operatingsystem name=\"Linux\"/>\n");



}
else{ // defaut

Resporse Write("  <operatingsystem name=\"Win98\"/>\n");
}

Resporse.Write("  <inpuoutput>\n");

if (objResult("PointingDeviceld").Vaue =="2"}{

Resporse Write("  <mouse type=\"trackbalI\"/>\n");

}

elseif (objResult("PointingDevicdd").Vaue =="3"){
Resporse Write("  <mouse type=\"touchpad\"/>\n");

}

else{ // default

Resporse Write("  <mouse type=\"mouse\"/>\n");

}

if (objResult("IncludeJoystick").Vaue){

Resporse Write("  <joystick/>\n");

}

if (objResult("IncludeSpedkers").Vaue){
Resporse.Write("  <spegkers/>\n");

}

Resporse.Write("  </inpuoutput>\n");

if (objResult("RemovableDiskld").Vaue =="2"){
Resporse Write("  <removabledisk type=\"CDRW\"/>\n");
}

elseif (obResult("RemovableDiskld").Vaue == "3")}{
Resporse. Write("  <removabledisk typeaA"DVD\"/>\n");
}

else{ // default

Resporse Write("  <removabledisk type=\"CDROM\"/>\n");
}

Resporse.Write(" </computer>\n");
olpResult.MoveNext();

}

}

oljConnClose();

Resporse.Write("</computers>");
}

BuildSQL(); // Build the SQL statement from the URL arguments.
BuildXML(); // Exeaute the SQL statement, and create the XML resullt.
/I XML is @nt to the business ®rvices page that caled us.

%%6>

Figure 8 Business Services ASP Page

<%@ language="JScript" %>
<%

// BusinessServices part of three-tier model.
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Il Processuser query by contading all known vendars.
/Il The mde dso ill ustrates multi ple output options.

/I XML DOM node types.

var ELEMENT_NODE =1;

var ATTRIBUTE_NODE =2

var TEXT_NODE =3

var CDATA_SECTION_NODE =4
var ENTITY_REFERENCE NODE  =5;
var ENTITY_NODE =6;

var PROCESSING_INSTRUCTION_NODE =7,
var COMMENT_NODE =8,
var DOCUMENT_NODE =9

var DOCUMENT_TYPE_NODE =10;

var DOCUMENT_FRAGMENT_NODE =11,
var NOTATION_NODE =12

var HTML_CSS FILE ="compuser.css';
var XML_CSS FILE = "compuser.csx";
var XML_XSL_FILE ="compuser.xgl";

Il Venda file contains URLs of vendars to check.
var VENDOR_FILE = "e\\inetpub\\wwwroot\\compxml\\vendurl.txt";

var intElemLevel = 0; // Global to court XML element level
/[ for reaursive function.

var strReturnURL;  //Global for HTML query page.

var intNumResults; //Number of query results

var strXML; //Global XML string.

var strHTML; /IGlobal HTML string.

function AddXMLBody(objNode)
{

Il Gets XML query results from al vendars, combining results.

var intNumElem; //Number of elementsin the parsed XML tree
var intNumaAttr; //Number of attributes for spedfic dement.

var intElemindex;  //Element loopindex.

var intAttrindex;  // Attribute loopindex.

var intNodelndex;  //Element node loopindex.

var objThisElem;  //Current element.

var o ThisAttr;  //Current attribute.

var objThisNode;  //Current noce.

var strNodeText;  //Node text string.

var binAnySub; //Bodean flag.

intElemLevel++;

intNumElem = objNode.chil dNodes.|ength;

for (intElemindex = O; intElemindex < intNumElem; intElemIndex++)
I/ Loopthrough child nodes for this element.
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{
ol ThisElem = objNode.chil dNodes(intElemindex);

if (obThisElem.nodeType!= ELEMENT_NODE) {
Il We know we ae only dealing with element nodes at this level.

continue;

}
strXML = strXML + indent(intElemLevel) + "<" + obj ThisElem.nodeName;

intNumALttr = obj ThisElem.attributes.|ength;
for (intAttrindex = 0; intAttrindex < intNumAttr; intAttrindex++) {
I/l Loopthrough attributes for this element.
ol ThisAttr = obj ThisElem.attributes(intAttrindex);
strXML =strXML + " " + o ThisAttr.nodeName +"=\""
+ o ThisAttr.nodeVaue +"\"";
}
dnAnySub = false;
strNodeText ="";
for (intNodelndex = 0; intNodelndex < obj ThisElem.chil dNodes.length;
intNodelndex++) {
Il Seeif this element has any element child nodes.
Il Also, look for text nodks.
olhThisNode =obj ThisElem.chil dNodes(intNodel ndex);
if (o ThisNode.nodeType ==TEXT_NODE) {
strNodeText = indent(intElemLevel+1) + trimws(obj ThisNode.nodeVa ue)
+"\n";
BnAnySub = true;
edk; // Assume & most one text node per element.
}
elseif (o ThisNode.nodeType == ELEMENT_NODE) {
BnAnySub = true;

}
}
if ('blnAnySub) {
strXML = strXML +"/>\n";
continue; // This element is complete.
}
I/l Reaurse through children of this element node.
strXML = strXML + ">\n" + strNodeText;
AddXMLBody(obj ThisElem);
strXML = strXML + indent(intElemLevel) + "</"
+ o ThisElem.nodeName +">\n";
}

intElemLeve--;

}

function indent(intNum)
/I Indents XML, so it looks nicer.

{
var strString ="";
for (var intindex = O; intIndex < intNum; intIndex++) {

strString = strString + "
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}
return(strString);

}

function trimws(strString)
/I Trims white spacefrom beginning and ending of a string.
// Could have cheaed and wsed VBScript's Trim() function.
{

var intBegin, intEnd,

var strResult;

var chrChar;

var flg;

intEnd = strString.length - 1;
intBegin = 0;
flg = true;
chrChar = strString.charAt(intBegin);
while ((intBegin < intEnd) && ((chrChar =="\n") || (chrChar =="\r") ||
(chrChar =="\t") || (chrChar ==""))) {
/I Find first nonwhitespace.
chrChar = strString.charAt(++intBegin);
}
chrChar = strString.charAt(intEnd);
while ((intEnd >=0) && ((chrChar =="\n") || (chrChar =="\r") ||
(chrChar =="\t") || (chrChar ==""))) {
// Find last nonwhitespace
chrChar = strString.charAt(--intEnd);
}
if (intBegin < intEnd) {
strResult = strString.substr(intBegin, intEnd - intBegin + 1);
}
else{
strResult ="";

return(strResult);
}

function Buil dURL (strThisURL)
// Build the URL to send to the vendas, based onthe user's query.
{

var strNewURL;

var stritem;

var strString;

strNewURL = trimws(strThisURL);
if (strNewURL.length = 0) {
return(strNewURL);
}
strNewURL = strNewURL + "?"; // Adding URL arguments.
if (ISAString(stritem = Request.QueryString("Price").ltem)) {
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strNewURL = strNewURL + "Price=" + stritem + "& ",

}

if (ISAString(stritem = Request.QueryString("DiskSize").Item)) {
strNewURL = strNewURL + "DiskSize=" + stritem + "&";

}
if (ISAString(stritem = Request.QueryString("MonitorSize").Item))
{
strNewURL = strNewURL + "MonitorSize=" + stritem + "&";
}

if (ISAString(stritem = Request.QueryString("CPUSpead").ltem)) {
strNewURL = strNewURL + "CPUSpeed=" + stritem + "&";
}
if (ISAString(stritem = Request.QueryString("RAMSize").1tem)) {
strNewURL = strNewURL + "RAMSize=" + stritem + "&";
}
/l Turn Operating System query value into ore suitable for vendar query.
if (ISAString(stritem = Request.QueryString(" OperatingSystem™).l1tem)) {
strString = new String(stritem);
strString = strString.toUpperCase();
if (strString.indexOf("98") >=0) {
/I Assume "Windows 98".
strNewURL = strNewURL + "OperatingSystem=Windows98';
}
eseif ((strString.indexOf("WORKSTATION") >=0) ||
(strString.indexOf ("NTW") >=0)) {
/I Assume "Windowvs NT Workstation”.
strNewURL = strNewURL + "OperatingSystem=WindovsNTWorkstation’;
}
elseif ((strString.indexOf("SERVER") >=0) ||
(strString.indexOf ("NTS") >= 0)) {
Il Assume "Windows NT Server".
strNewURL = strNewURL + "OperatingSystem=WindownsNTServer";
}
elseif (strString.indexOf("LINUX") !=null) {
strNewURL = strNewURL + "OperatingSystem=Linux";

}
telete strString;

}

if (ISAString(stritem = Request.QueryString("MouseType").ltem)) {
strNewURL = strNewURL + "Mouse=" + stritem + "&";

}

if (ISAString(stritem = Request.QueryString("RemovableDisk™).Item)) {
strNewURL = strNewURL + "RemovableDisk=" + stritem + "&";

}

if (ISAString(stritem = Request.QueryString("JoystickOption™).ltem)) {
strNewURL = strNewURL + "Joystick=Y es&";

}

if (ISAString(stritem = Request.QueryString(" SpeakersOption™).I1tem)) {
strNewURL = strNewURL + "Speakers=Yes&";
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}

if ((strNewURL.charAt(strNewURL.length-1) =="?") ||
(strNewURL.charAt(strNewURL.length-1) == "&")) {
strNewURL = strNewURL .substr(0,strNewURL .length-1);

}
return(strNewURL);

}

function IsA String(something)
/I Ched if the dataitem is a string.
{
if (typeof(something) =="string") {
return (true);
}
else{
return (false);
}
}

function AddHTMLBody(objNode)
// Build HTML query results from all vendars, combining results.
{

var strVendorName;

var strWWebSite;

var strMode;

var strDescription;

var strPrice

var strDiskSize;

var strMonitorSize;

var strCPU,;

var sStrRAM;

var strOperatingSystem;

var strMouse;

var strSpekers;

var stroystick;

var strRemovableDisk;

var intComputers;

var obj ThisComputer;

var intElemindex;

var intSubElemindex;

var intNumElem;

var obj ThisElem;

var intlOs;

var obj ThislO;

var intlOlndex;

var strThisVendar,

/] Start an HTML table.
strHTML = strHTML + "<TABLE CLASS=\"DataTable\">\n";
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strThisVenda ="";

intComputers = objNode.chil dNodes.length;

for (intElemindex = O; intElemindex < intComputers; intElemIndex++)
I/l Loopthrough secondlevel Computer elements.

{

/I Initi ali ze query values.
strVendaName =
strwebSite ="
strModdl ="
strDescription ="
strPrice ="
strDiskSize ="
strMonitorSize ="
strCPU ="
strRAM ="
strOperatingSystem ="";
strMouse ="
strSpedkers =""
strJoystick =""
strRemovableDisk ="";

ol ThisComputer = objNode.chil dNodes(intElemIndex);

if (objThisComputer.nodeType!= ELEMENT_NODE) {
continue;

}

strModel = GetAttributeV a ue(obj ThisComputer,"model™);

strPrice ="$" + GetAttributeV aue(obj ThisComputer,”price');

intNumElem = oly ThisComputer.chil dNodes.length;

for (intSubElemindex = O; intSubElemindex < intNumElem;

INntSubElemindex++) {

/l Assume dl child elements of Computer element are one level down.
olyThisElem = oly ThisComputer.chil dNodes(intSubElemindex);
switch (obj ThisElem.nodeName) {
case "vendor":

strVendaName =GetAttributeValue(obj ThisElem,"name™);
strWebSite =GetAttributeV aue(ob ThisElem,"website");
bes;
case "description’:
if (objThisElem.firstChild.nodkType ==TEXT_NODE) {
Il Assume text noceisfirst child.
strDescription = ob ThisElem.firstChild.nodVa ue;
}
bes;
case "disk":
strDiskSize =GetAttributeValue(obj ThisElem,"size") + " GB Disk";
esk;
case "monitor”:
strMonitorSize =GetAttributeVaue(obj ThisElem,"siz€")
+" in Monitor";
esk;



case "cpu'”:
strCPU = GetAttributeVaue(ob ThisElem,"brand”) + ": " +
GetAttributeValue(ob ThisElem,"speed”) + " Mhz";
esk;
case "ram":
strRAM = GetAttributeVaue(obj ThisElem,"size") + " MB RAM";
bes;
case "operatingsystem”:
strOperatingSystem = GetAttributeValue(obj ThisElem,"name");
esk;
case "inpuoutput”:
intlOs = ol ThisElem.childNodes.length;
for (intlOIndex = 0; intlOIndex < intlOs; intlOIndex++) {
/I Loopthrough child nodes of InpuOutput node.
olpThislO = obj ThisElem.chil dNodes(intlOlndex);
switch (obj ThislO.nodeName) {
case "mouse”:
strMouse ="Mouse";
ee;
case "speakers':
strSpedkers = " Speakers”;
bbeek;
case "joystick":
strJoystick = "Joystick";
bbesk;
}
}
esk;
case "removabledisk”:
strRemovableDisk = GetAttributeV alue(obj ThisElem,"type");
bes;

}
}

if (strVendarName != strThisVendor)
/I AddaVenda row if this Computer is from adifferent vendor.

{
if (strThisVendar.length > 0)

{
StrHTML =strHTML +" <TR><TD

COLSPAN=\"10\"><HR></TD></TR>\n";

}

StrHTML = strHTML +" <TR>\n";

StrHTML =strHTML +" <TD COLSPAN=\"10\"
CLASS\"VendaLine\">\n";

StrHTML = strHTML + strVendaName +": <A HREF=\"" +

strWwebSite +"\">" + strWebSite +"</A><BR>\n";

StrHTML = strHTML + " </TD>\n";

StrHTML = strHTML +" </TR>\n";

strThisVenda = strVendarName;



}

}
/l Add row of data.

StrHTML = strHTML +" <TR>\n";

StrHTML = strHTML +" <TD COLSPAN=\"10\" CLASS=\"ModelLine\">\n";
StrHTML = strHTML + strModel + ": " + strDescription + "\n";

StrHTML = strHTML + " </TD>\n";

StrHTML = strHTML +" </TR>\n";

StrHTML = strHTML +" <TR>\n";
StrHTML =strHTML +" <TD CLASS=\"DatalLine\">"
+ strPrice +"</TD>\n";
StrHTML =strHTML +" <TD CLASS=\"DatalLine\">"
+ strDiskSize +"</TD>\n";
StrHTML =strHTML +" <TD CLASS=\"DatalLine\">"
+ strMonitorSize +"</TD>\n";
StrHTML =strHTML +" <TD CLASS=\"DatalLine\">"
+ strCPU + "</TD>\n";
StrHTML =strHTML +" <TD CLASS=\"DatalLine\">"
+ strRAM + "</TD>\n";
StrHTML =strHTML +" <TD CLASS=\"DatalLine\">"
+ strOperatingSystem + "</TD>\n";
StrHTML =strHTML +" <TD CLASS=\"DatalLine\">"
+ strRemovableDisk + "</TD>\n";
StrHTML =strHTML +" <TD CLASS=\"DatalLine\">"
+ strMouse +"</TD>\n";
StrHTML =strHTML +" <TD CLASS=\"DatalLine\">"
+ strSpekers + "</TD>\n";
StrHTML =strHTML +" <TD CLASS=\"DatalLine\">"
+ strJoystick + "</TD>\n";
StrHTML = strHTML + " </TR>\n";
}
StrHTML = strHTML +" <TR><TD COLSPAN=\"10\"><HR></TD></TR>\n";
StrHTML = strHTML + "</TABLE>\n";

function GetAttributeV aue(objNode,strAttr)
/l Get a named attribute for an element.

{
}

return oljNode.attributes.getNameditem(strAttr).nodeValue;

function GetParserError(objDocument)
Il Get any errors from XML parser.

{

var errstr;

errstr = "<P CLASS=\"ErrorMessage\">" +
"Invaid XML<BR>" +
"URL: " + objDocument.parseError.url + "<BR>" +
"Line: " + objDocument.parseError.line +"<BR>" +
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"Charader: " + objDocument.parseError.linepos + "<BR>" +
"Source Text: " + objDocument.parseError.srcText + "<BR>" +
"Error Code: " + objDocument.parseError.errorCode +"<BR>" +
"Description: " + objDocument.parseError.resson + "<BR>" +
"</P>";

return errstr;

}

function GetCurrPath()
Il Get the aurrent path of this ASPfile.
{

var strPath;

var intPosition;

strPath = Request.ServerVariables("PATH_TRANSLATED").ltem;
/I Find the last backslash.
for (intPosition = strPath.length - 1; intPosition >= 0; intPosition--)

if (strPath.charAt(intPosition) == "\\")
{
bre&k;
}
}
if (intPosition>= 0)
{
return strPath.substr(0, intPositiont+1)

}

dse

return "\";

}
}

function MassageX M L (objDocument)

Il CSScan't add labels, crede tables, creae hyperlinks, etc.

/I Also, we have to assume the datais ordered correctly.

Il So, we will massage the XML DOM in preparation for CSS

/I Actually, rather than go through this dep, it's better to

Il just cregethe HTML or use XSL - but this provides a chance
I to illustrate XML DOM manipulation.

I

/I The massage processbasically turns attributes into text nodes,
/I complete with any preceding or traili ng labels. It also

/I adds an attribute to turn the venda's Web site into a hyperlink.
I

I/l Likein AddHTMLBody, we ae assuming that all Computer elements
Il are onelevel down, and all child elements of Computer are one
I level below it.

{

var intComputers;
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var obj ThisComputer;
var intElemindex;

var intSubElemlndex;
var intNumElem;

var obj ThisElem;

var strlO;

var intlOs;

var o ThislO;

var intlOlndex;

var objNewNode;

var objNode;

oljNode =objDocument.documentElement;
intComputers = objNode.chil dNodes.length;
for (intElemindex = O; intElemindex < intComputers; intElemlndex++)
I/l Loopthrough top-level Computer elements.
{
ol ThisComputer = objNode.chil dNodes(intElemlindex);
if (objThisComputer.noceType != ELEMENT_NODE)
{

continue;
}
intNumElem = obj ThisComputer.chil dNodes.|ength;
for (intSubElemindex = O; intSubElemindex < intNumElem;
intSubElemIndex++)
/I Loopthrough chil d elements of Computer element.
{
ol ThisElem = oly ThisComputer.chil dNodes(intSubElemindex);
switch (obj ThisElem.nodeName) {
/I Crede text nodes for elements, as we want their values to appea.
case "vendor":
Il Creae an attribute for the Web Site dtribute to
I creae hyperlink text.
olpNewNode =oljDocument.createTextNode("<BR/>" +
GetAttributeValue(obj ThisElem,"name") + ™ " +
"<A HREF=\"" + GetAttributeVaue(ob ThisElem,"website") +
"\">" + GetAttributeV alue(ob ThisElem,"website") + "</A>");
olpThisElem.appendChil d(objNewNode);
bes;
case "description’:
if (objThisElem.firstChild.nodkType ==TEXT_NODE) {
opThisElem.firstChild.nodkVaue ="<BR/>" +
GetAttributeValue(obj ThisComputer,"modd™) + ": " +
opbrhisElem.firstChild.nodValue +"<BR/>";
}
esk;
case "disk":
olpNewNode =olyDocument.createTextNode(
GetAttributeValue(obj ThisElem,"size") + "GB Disk");
olpThisElem.appendChil d(objNewNode);



bes;
case "monitor”:
olhNewNode =obDocument.createTextNode(
GetAttributeVaue(obj ThisElem,"size") + "in Monitor");
olpThisElem.appendChild(objNewNode);
esk;
case "cpu'”:
olpNewNode =olyDocument.createTextNode(
GetAttributeValue(obj ThisElem,"brand") + ":" +
GetAttributeVaue(obj ThisElem,"speed”) + "Mhz");
olpThisElem.appendChil d(objNewNode);
esk;
case "ram'":
olpNewNode =olyDocument.createTextNode(
GetAttributeValue(obj ThisElem,"size") + "MB RAM");
olpThisElem.appendChil d(objNewNode);
bes;
case "operatingsystem":
olhNewNode =obDocument.createTextNode(
GetAttributeValue(ob ThisElem,"name"));
olpThisElem.appendChil d(objNewNode);
esk;
case "inpuoutput”:
strlio="";
intlOs = ob ThisElem.childNodes.length;
for (intlOIndex = 0; intlOIndex < intlOs; intlOIndex++) {
olpThislO = obj ThisElem.chil dNodes(intlOlndex);
switch (obj ThislO.nodeName) {
case "mouse”:
strlO = strlO + " Mouse";
bbesk;
case "speakers':
strlO = strlO + " Spedkers”;
bbeek;
case "joystick":
strlO = strlO + " Joystick”;
bbesk;
}

}
olpNewNode =olyDocument.createTextNode(strlO);

olpThisElem.appendChil d(objNewNode);
esk;

case "removabledisk”:
olpNewNode =olyDocument.createTextNode(
GetAttributeValue(obj ThisElem,"type"));
olpThisElem.appendChil d(objNewNode);
bes;

}
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}

function AddHTM L Header(strCSS-il €)
/I AddHTML header stuff for HTML output.
{
StrtHTML ="<HTML>\n<HEAD>\n";
if (strCSSilelength > 0) {
/I Add reference to CSSfile.
strHTML = strHTML

+"<LINK REL=\"STYLESHEET\" TYPE=\"text/css\" HREF=\""

+ strCSEFile +"\">\n";
}
StrHTML = strHTML + "</HEAD><BODY >\n";
/I Add a'Return To' labdl.
strHTML = strHTML + "<A HREF=\"" + strReturnURL
+ "\">Return to Computer Finder</A>\n" + "<HR>\n";
}

function AddHTMLFoater()
/l AddHTML footer stuff for HTML output.
{
Il if (biInAddXML) { // Thisoptionis mainly for debugging.
/[ strHTML = strHTML + "<plaintext>" + strXML + "</plaintext>";
I}
StrHTML = strHTML + "</BODY ></HTML>\n";
}

function AddXM LHeader(strX SLFil )
/l Add XML header stuff for XML output.

{
var strType;

strXML ="<?xml version=\"1.0\"?>\n";
striype="",

Il Seeif XSL or CSSfile passd in.

if (strXSLFile.search(/\.xdl/i) > 0) {
strType ="text/xd";

}

elseif ((strXSLFile.seach(/\.csx/i) > 0) ||

(strXSLFile.search(/\.csdi) > 0)) {

/I CSS= CSSfilefor HTML, CSX = CSSfilefor XML.
strType ="text/css';

}

if (strType.length > 0) {
/l Add processng instructionfor XSL or CSSfile.
strXML = strXML + "<?xml-styleshed " + "type2\"" + strType +"\" "

+ "href=\"" + strXSLFile +"\"?>\n";
}
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/' 1f strXML subsequently parsed, then the full DTD path must be
Il supdied, thus the need for GetCurrPath. If parse from URL,

/ thisis nat needed since parser looks in the same directory.

Il strXML=strXML + "<IDOCTY PE computers SY STEM \""

Il + GetCurrPath() + "computer.dtd\">\n";

strXML = strXML + "<computers>\n";

}

function AddXMLFoater()
/l Add XML footer stuff for XML output.

{
strXML =strXML + "</computers>\n";

}

function OutputParserError(objDocument)
// Output an HTML page with XML parser error.

AddHTMLHeader(HTML_CSS FILE);

strHTML = strHTML + GetParserError(objDocument);
AddHTMLFoater();

Resporse. Write(strHTML);

}

function OutputNoResultsError()
// Output an HTML page with noresults error.
{
AddHTMLHeader(HTML_CSS FILE);
StrHTML =strHTML +

"<P CLASS=\"ErrorMessage\">No matches foundfor query.</P>";

AddHTMLFooter();
Resporse.Write(strHTML);

}

var objVendaFil eSystem;

var objVendaFile

var strURL;

var o XMLDocument;

var strXMLBody;

var intDisplay Type;

var DISPLAY XML =0;
var DISPLAY_HTML
var DISPLAY _CSS
var DISPLAY _XSL
var DISPLAY XSL _SERVER =4;
var DISPLAY _TEXT =5

var PARSER _ERROR =100,
var NO_RESULTS ERROR =101,

intDisplayType =DISALAY_XML,;
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Il Set the 'Return To' hyperlink URL.
strReturnURL = Request.ServerVariables("HTTP_REFERER");

Il Seewhat kind d display was requested.

/I Inred life, we would look at the browser capabiliti es

/I to determine this.

switch (Request.QueryString("DisplayType").ltem) {

case"HTML"™:

// Format for HTML outpuit.
intDisplayType =DISALAY_HTML;
bre&;

case "CSS':

// Format for XML/CSSoutpui.
intDisplayType =DISALAY_CSS
bre&;

case"XSL":

// Format for XML/XSL outpuit.
intDisplayType =DISALAY _XSL;
bre&;

case "XSL-S":

/l Format for XML/XSL output, but do transformation here, nat at client.
intDisplayType =DISALAY_XSL_SERVER,;
bre&;

case "TEXT":

// Format as plain text HTML.
intDisplayType =DISALAY _TEXT;
bre&;

default:

// Format for XML/XSL outpuit.
intDisplayType =DISALAY _XML,;
bre&;

}

o XMLDocument = new ActiveXObjed("microsoft.xmldom");

I/ Open thefile of venda URLS.
ohVendaFileSystem = new ActiveXObjed(" Scripting.Fil eSystemObject");
ohVendaFile =olbVendaFileSystem.OpenTextFile(VENDOR_FILE);

/I Construct XML string by:

/I Loopthrough all the vendors:

/I Exeaute the vendar URL to retrieve database information.

Il Parsetheretrieved XML.

/" Addto the XML string.

I

I/l There ae more dficient ways of doing this, but this processasaures:
/I Venda XML iswell formed.

I/l There aeno'surprises in the resulting XML sent to the user.

I/ Plus, it al ows further manipulation o the XML from venda to user,
/l'if XSL isnat being used. XSL could hande the transformations.
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StrXML ="";
while (objVendaFil e AtEndOf Stream == 0)
{
strURL = objVendaFile.RealLing(); // Get URL for next vendar.
if (strURL.length > 0)
{
if (strURL.charAt(0) =="#") // comment
{
continue;

}

ohXMLDocument.async =false;
strURL = Buil dURL (strURL);

I/l Exeaute the vendar ASPpage, then parse the resullt.
/I Note: load methodloads a spedfied file. XML processor is gnart
/[ enough to recognize the ASPextension, and processthe page.
o XMLDocument.load(strURL);
if ((obXMLDocument.parseError.errorCode = 0))
{
AddXMLBody(obXMLDocument.documentElement); // Builds XML string.
}
else
{
intDisplayType =PARSER_ERROR;
bre&;
}
}

}
strXMLBody = strXML; // Add headers and foaters below.

obhVendaFile.Close();

/ Now seehow many results we got.

intNumResults = 0;

AddXMLHeaer("");

strXML = strXML + strXMLBody;

AddXMLFoater();

o XMLDocument.loadXML(strXML); // Parsethe XML.
if ((objXMLDocument.parseError.errorCode == 0))

{

intNumResults = obj X M L Document.documentElement.chil dNodes.length;

}
if (intNumResults == 0)

{
intDisplayType =NO_RESULTS ERROR;

switch (intDisplayType)
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{
case PARSER_ERROR: // Parser error

OutputParserError(obj X ML Document);
bre&k;

case NO_RESULTS ERROR: // No resultsfor query.
OutputNoResultsError();
bre&k;

case DISPLAY HTML: // Formatted HTML.
/I Construct HTML string by:
Il Write the header.
/I Processthe parsed XML.
Il Write the foater.

AddXMLHeaer("");
strXML = strXML + strXMLBody;
AddXMLFoater();
o XMLDocument.loadXML(strXML); // Parse the XML.
if ((obXMLDocument.parseError.errorCode == 0))
{
AddHTMLHeader(HTML_CSS FILE);
AddHTMLBody(objX ML Document.documentElement); // Builds HTML string.
AddHTMLFoater();
Resporse. Write(strHTML);

ese

{
OutputParserError(obj X ML Document);

}
bresk;

case DISPLAY _CSS /I XML with CSSformatting
/I Thisis suppased to work - but thereis a problem.
I/l Whereas CSSin XML works (for the most part) in astatic XML
I/l document, CSSisignored if it isused in XML document
I/l dynamicdly generated by ASP.
AddXMLHeaer("");
strXML = strXML + strXMLBody;
AddXMLFoater();
o XMLDocument.loadXML(strXML); // Parse the XML.
if ((obXMLDocument.parseError.errorCode == 0))
{
MassageXML (objXMLDocument); // Massage XML for CSS
AddXMLHeaer(XML_CSS FILE);
AddXMLBody(obj XML Document.documentElement); // Builds XML string.
AddXMLFoater();
Resporse.Write(strXML);
}

ese



{
OutputParserError(obj X ML Document);

}
bre;

case DISPLAY _TEXT:
// Plain text HTML.
AddXMLHeaer("");
strXML = strXML + strXMLBody;
AddXMLFoater();
AddHTMLHeader("™);
StrHTML = strHTML + "<plaintext>" + strXML + "</plaintext>";
AddHTMLFoater();
Resporse.Write(strHTML);
bre&;

case DISPLAY XSL:

/I XML formatted with XSL.
AddXMLHeaer(XML_XSL_FILE);
strXML = strXML + strXMLBody;
AddXMLFoater();
Resporse.Write(strXML);
bred;

case DISPLAY _XSL_SERVER:
Il XML formatted with XSL, transformed at server.
strX SLPath = GetCurrPath() + XML_XSL_FILE;
ol X SLDocument = new ActiveXObjed("microsoft.xmldom™);
ol X SLDocument.load(strX SLPath); // Parsethe XSL file.
if ((obXSLDocument.parseError.errorCode ==0) {
AddXMLHeaer("");
strXML = strXML + strXMLBody;
AddXMLFoater();
o XMLDocument.loadXML(strXML); // Parse the XML string.
if (o XMLDocument.parseError.errorCode ==0) {
Il Transform XML with XSL, creging HTML.
Resporse. Write(obj X M L Document.transformNode(
aiX SL Document.documentElement));
}

else{
OutputParserError(obj X ML Document);
}
}
else{
OutputParserError(obj X SL Document);

}
bresk;

default; // Raw XML
AddXMLHeaer("");



strXML = strXML + strXMLBody;
AddXMLFoater();

Resporse. Write(strXML);

bre&k;

}

06>

Figure 10 CSS File for HTML Display Formatting

/*
Cascading Style Sheet for computer data.
Thisfileis used with the HTML-formatted result.

*/

VendalLine {font-family:Arial; font-size:28; color:blue;}

.ModelLine {font-family:Arial; font-size:16; font-style:italic;
font-weight:bald; color:navy;}

.DataTable {}

.Datal.ine {font-family:Aria; fornt-size:14;

color:bladk; border:outset;}

.ErrorMessage {font-family:Arial; font-size:16; color:maroon}

Figure 11 CSS File for XML Display Formatting

/*
Cascading Style Sheet for computer data.
Thisfileisused for the XML result.

*/

computer {display:block; margin:15p;}

vendar {display:block; font-family:Aria; font-size:28; color:blue;}

description  {dsplay:block; font-family:Aria; font-size:16;
font-styleitalic; font-weight:bold; color:navy;}

price {display:inline; font-family:Arial; font-size:14; color:blad;}

disk {dsplay:inline; font-family:Aria; font-size:14;

color:blad;}
monitor {display:inline; font-family:Arial; font-size:14; color:blac;}
cpu {asplay:inline; font-family:Arial; font-size:14; color:blad;}
ram {display:inline; font-family:Arial; font-size:14; color:blad;}

operatingsystem {display:inline; font-family:Arial; font-size:14; color:blad;}
removabledisk {display:inline; font-family:Aria; font-size:14; color:blad;}
inpuoutput  {display:inline; font-family:Arial; font-size:14; color:blad;}
ErrorMessage {font-family:Arial; font-size:16; color:maroort}

Figure 12 Transforming XML with XSL

38



<?xml version="1.0"?>
<xdl: styleshed xmlns:xs="http://www.w3.arg/ TR/WD-xdl"
xmins="http://www.w3.org/ TR/REC-htmI40" result-ns="">

<l--
Extended Style Sheet for computer data.

Thisfileis used with the XML result.
-->

<xdl:template match="/">
<HTML>
<HEAD>
<l-- Wewill be setting upthe table and format in XSL,
btiuse CSSfor other stuff like alors, fort, etc. -->
<LINK REL="STYLESHEET" TY PE="text/css' HREF="compuser.css/>
</HEAD>
<BODY>
<A HREF="compuser.htm">Return to Computer Finder</A>
<HR/>
<TABLE CLASS="DataTable">
<l-- Cast price éement as number, so sorted numerically. -->
<xdl:apply-templates slect="computers/computer" order-
by="+number(@price)"/>
</TABLE>
</BODY>
</HTML>
</xd:template>

<xsl:template match="computers/computer">
<TR>
<TD COLSPAN="10" CLASS="VendaLine">
<xdl:apply-templates ®led="venda"/>
</TD>
</TR>
<TR>
<TD COLSPAN="10"' CLASS="ModelLine">
<xsl:value-of seled="@model"/>:
<xdl:value-of seled="description"/>
</TD>
</TR>
<TR>
<TD CLASS="DataLine">$<xd:value-of seled="@price"/></TD>
<TD CLASS="DatalLine"><xsl:apply-templates sled="disk"/></TD>
<TD CLASS="DataLine"><xdl:apply-templates led="monitor"/></TD>
<TD CLASS="DataLine"><xd:apply-templates sled="cpu"/></TD>
<TD CLASS="DataLine"><xd:apply-templates ®led="ram"/></TD>
<TD CLASS="DataLine"><xdl:apply-templates sled="operatingsystem"/></TD>
<TD CLASS="DataLine"><xd:apply-templates sled="removabledisk"/></TD>
<xsl:apply-templates sled="inpuoutput"/>
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</TR>
</xd:template>

<xsl:template match="venda">
<xd:vaue-of seled="@name"/>:
<A>
<xd:attribute name="HREF"><x9l: value-of select="@website"/></xd: attribute>
<xd:vaue-of seled="@website"/>
</A>
</xdl:template>

<xsl:template match="disk">
<xd:vaue-of seled="@size"'/> GB Disk
</xdl:template>

<xsl:template match="monitor">
<xd:vaue-of seled="@size"'/> in Monitor
</xd:template>

<xsl:template match="cpu">
<xd:vaue-of seled="@brand"/>:
<xsl:value-of seled="@speed"/> Mhz
</xd:template>

<xdl:template match="ram">
<xdl:value-of seled="@size"/> MB RAM
</xdl:template>

<xgl:template match="operatingsystem">
<x9l:value-of seled="@name"/>
</xd:template>

<xdl:template match="removabl edisk" >
<xsl:value-of seled="@type"/>
</xdl:template>

<xsl:template match="inpuoutput">
<TD CLASS="DatalLine"><xdl:apply-templates sled="mouse"/></TD>
<TD CLASS="DataLine"><xdl:apply-templates ®led="speakers'/></TD>
<TD CLASS="DatalLine"><xdl:apply-templates sled="joystick"/></TD>
</xdl:template>

<xdl:template match="mouse">
Mouse
</xdl:template>

<xgl:template match="spe&kers">
Spekers
</xdl:template>
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<xgl:template match="joystick">
Joystick
</xdl:template>

</xdl: styleshed>

For related information see

XML Developer Center at: http://msdn.microsoft.com/xml/default.asp.

Also chedk http://msdn.microsoft.com for daily updates on devel oper programs,
resources and events.

From the February 2000isaue of Microsoft Systems Journal.
Get it at your locd newsdand, or better yet, subscribe
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