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HTML and XML are cousins! 

SGML 

HTML XML 
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There Are Plenty Of Powerful XML 

Technologies Available 

XML Schema XPath 

XQuery 
XSLT 

XLink 
XPointer 
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Yet Nobody Seems To Use Them With 

HTML? 

XQuery 

XML Schema 

XSLT 
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Instead Of Many Languages... 
<html> 

  <head> 

    <script type='text/javascript'> 

    function buy(e) { 

      newElement = document.createElement("p"); 

      elementText = document.createTextNode 

                 (e.target.getAttribute(id)); 

      newElement.appendChild(elementText); 

      var res = document.evaluate("//div[@id='shoppingcart']", 

        document, null, 

        XPathResult.UNORDERED_NODE_SNAPSHOT_TYPE, 

        null); 

      res.snapshotItem(0).appendChild("newElement");} 

    </script> 

  </head> 

  <body> 

    <div>Shopping cart</div> 

    <div id="shoppingcart"></div> 

    <% 

      // Code establishing connection 

      ResultSet results = 

      statement.executeQuery ("SELECT * FROM PRODUCTS"); 

      while (results.next()) { 

        out.println("<div>"); 

        String prodName = results.getString(1); 

        out.println(prodName); 

        out.println("<input type='button' value='Buy'"); 

        out.println("id='"+prodName+"'"); 

        out.println("onclick='buy(event)'/>"). 

        out.println("</div>"); 

      } 

      results.close(); 

      // Code closing connection 

    %> 

  </body> 

</html> 

HTML HTML 

Client-side 

JavaScript 
Embedded XPath Embedded XPath 

Database Query 

SQL 

Database Query 

SQL 

Middle-tier 

Java EE 

Middle-tier 

Java EE 
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New Architecture: XQuery On All Tiers 

<html xmlns="http://www.w3.org/1999/xhtml"> 

  <head> 

    <script type='application/xquery'><![CDATA[ 

      declare %fn:updating function local:buy($evt, $obj) { 

        insert node <p>{$obj/@id}</p> as first 

        into //div[@id="shoppingcart"] 

      }; 

      b:addEventListener(b:dom()//input, 

                         "onclick", 

                         xs:Qname("local:buy")); 

    ]]></script> 

  </head> 

  <body> 

    <div>Shopping cart</div> 

    <div id="shoppingcart">{ 

      for $p in doc("products.xml")//*:product 

      return 

        <div> 

          {$p/*:name} 

          <input type='button' value='Buy' id='{$p/*:name}'/> 

        </div> 

    }</div> 

  </body> 

</html> 

Client 

XQuery 

Client 

XQuery 

Database 

XQuery 

Database 

XQuery 

Middle-tier 

XQuery 

Middle-tier 

XQuery 

New 

Already 

Available 

... 
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Code Mobility 

Client 

XQuery 

Client 

XQuery 
Middle-Tier 

XQuery 

Middle-Tier 

XQuery 

Database 

XQuery 

Database 

XQuery 

XML XML 
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Interoperability 

Client 

XQuery 

Client 

XQuery 
Middle-Tier 

Java EE 

Middle-Tier 

Java EE 

Database 

SQL 

Database 

SQL 

JSON ER 
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XQuery As Stepping Stone To Its Cousins 

 Firmly (re-)establish the XML ecosystem 

     on the web client 

 XSLT (Michael Kay) 

 Schema Validation (Henry Thompson) 

 Efficient Parsing (Alex Milowski) 

 XForms  
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Browser API 

 Add a new type of script: 

 

<script type="application/xquery"> 

  [...] 

</script> 

 

 Load XQIB by including the GWT JS dispatcher script 
 

<script type="text/javascript" 

src="mxqueryjs/mxqueryjs.nocache.js"> 

</script> 
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Browser API 

 “browser” function module loaded by default 

 

 Multiple ways to declare library modules 
 External explicit (script with @src) 

 Internal explicit (script with XQuery “text”) 

 External from query module (location hint) 

 

 Multiple query modules possible 
 Each with own context 

 Results are placed after script into DOM 

    (rules for element content) 
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Script Tags: Library Module 

<!DOCTYPE html> 

<html> 

  <head> 

    <title>Shopping Cart</title> 

    <script type="application/xquery"> 

      module namespace my = "http://app.example.com"; 

      import module namespace http = 

          "http://expath.org/module/http-client"; 

      declare fuction my:items() { 

        http:send-request( 

          <http:request href="http://server.example.com" method="get"> 

        )[2]//*:items 

      }; 

    </script> 

  </head> 

  ... 

</html> 
Declares a new module, available in the page. 



XQuery in the Browser – XML Prague - March 27th, 2011 

Script Tags: Main Module 

<!DOCTYPE html> 

<html> 

  <head> 

    <title>Shopping Cart</title> 

    ... 

  </head> 

  <body> 

    <h1>Shopping Cart</h1> 

    <ul> 

      <script type="application/xquery"> 

        import module namespace myapp = "http://app.example.com"; 

        for $x in myapp:items() 

        return <li>{$x/*:name}</li> 

      </script> 

    </ul> 

  </body> 

</html> Output is inserted after the script tag. 



XQuery in the Browser – XML Prague - March 27th, 2011 

Script Tags: Main Module 

<!DOCTYPE html> 

<html> 

  <head> 

    <title>Shopping Cart</title> 

    ... 

  </head> 

  <body> 

    <h1>Shopping Cart</h1> 

    <ul> 

      <script type="application/xquery"> 

        import module namespace myapp = "http://app.example.com"; 

        for $x in myapp:items() 

        return <li>{$x/*:name}</li> 

      </script> 

      <li>Computer</li> 

      <li>Mouse</li> 

    </ul> 

  </body> 

</html> 
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Browser Functions: Accessing The Page 

b:dom()//h1[@id="main-title"] 
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Browser Functions: Events 

b:addEventListener( 

  b:dom()//input[@id="my-button"], 

  "onclick", 

  xs:QName("local:listener")); 

 

Use Function Items as listeners  

as soon as we have them 
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Browser Functions: CSS Styles 

b:getStyle( //body, 

  "color"); 

 

b:setStyle(b:dom()//body, 

  "background-color","blue"); 
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Browser Functions: CSS classes 

 b:hasClass(b:dom()//input[@id=“xy"], 

"myclass")  

 b:addClass(b:dom()//input, “class34”) 

 b:getClasses(), b:removeClass(), … 

 

Currently considering general CSS property functions 
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Browser Functions: Alerts 

b:alert("Hello, World!"); 
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Future API Additions: Browser Access 

 window 

 history  

 headers 

 ... 
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Future API Additions: XQuery/JS API 

 b:eval-js() 

 

 call-xquery() 
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Future API Additions: JSON 

 parse-json() 

 

 serialize-json() 

 
(follow XSLT 3.0 standards proposal) 
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Future API Additions: Async HTTP 

Split EXPath in two “halves”: 

1. Send request, register listener 
http:send-request-

async(<http:request … />, …, 

local:handler1#1) 

2. Listener to act on arriving reply 
local:handler1(http_data as 

item()+) { … } 
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Prototype 

 MXQuery engine cross-compiled in JS 

 Mozilla Firefox 3.6 and 4 

 Microsoft Internet Explorer 9 

 Google Chrome 7+ 

 Apple Safari 5+ 

 Opera 11 

 Mobile Safari 

 Mobile Chrome/Android browser 

 Opera Mobile/Mini 

 Firefox Mobile 
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Architecture 

XQIB 

Web Browser 

XQuery 

Engine 

XDM Store 

 

 

 

 
DOM 

Events 

Manipulation 

Rendering 

XQuery 
Script 

Tag 

XQuery 
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Some notes on GWT 

 «Google Web Toolkit» 

 Cross-Compiler from Java SE to Javascript 

 Browser API 

 DOM 

 Event Handlers 

 Just subsets  

 GWT Java not a superset of J2ME  
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Some background on MXQuery  

 Java-based XQuery processor targeting  

 Mobile 

 Embedded 

 Desktop 

 Support for range of XQuery-related standards 

 Full: XQuery 1.0, Update Facility, Full Text 

 Partial: Scripting, XQuery 3.0 

 Configurable 

 Open-source (Apache 2.0) 
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MXQuery Architecture 

Store 
Store 

Function 
Function 

Function 
Function 

Operator 
Operator 

Operator 

XQJ 
Command 

Line 
Servlet Mobile 

Parser/Compiler Function Gallery 

Streaming 

Function 

Platform Abstraction 

Data 
Model 

Type Impl 

Operator 
Store 
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Store 

Adapting MXQuery To GWT 

Store 
Store 

Function 
Function 

Function 
Function 

Operator 
Operator 

Operator 

XQJ 
Command 

Line 
Servlet Browser Mobile 

Parser/Compiler Function Gallery 

Streaming 

Function 

Platform Abstraction 

Data 
Model 

Type Impl 

Operator 
Store 

• Drop unnecessary outside APIs, add relevant binding 

• Adapt/extend platform abstraction: I/O, Pattern Matching 

• Exchange Type Implementations: Date/Time, Decimal, Double, ... 

• Replace Function Gallery loader with static version, drop unsupported functions 

• Add Browser HTML DOM5 store, drop unneeded stores 

Type Impl 

Function Gallery 
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Embedding MXQuery Into The Browser 

 HTML DOM5 Mapping 

 Token/Tree Linking 

 DOM Properties for XDM 

 Synchronizing attributes and DOM Properties 

 ... 

 Event Handling 
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DOM5 HTML Attributes Used By XQIB 

 node.namespaceURI 

 (hardcoded to http://www.w3.org/1999/xhtml) 

 node.localName 

 (lowercase since February 2009) 

 node.attributes: attribute access 

 node.firstChild, node.nextSibling, 

node.parentNode 

 Axis Navigation 
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Synchronizing HTML attributes and DOM properties 

      □I am at XML Prague 

 

 

 

 

 

 Similar behavior for «value» 

 How to expose this behavior? 

 How to achieve synchronization/consistency? 

 

DOM Attributes 

{type="checkbox" 

name=“location"  

value=“XML Prague" 
true false 

checked=“checked”} 

DOM Property 

HTMLInput.isChecked = 
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Synchronizing Attributes and Properties 

1. Use explicit accessor to properties 

 b:getProperty($node, checked) 

 b:setProperty($node,checked,fn:true()) 

2. Unify access via store 

 //input[@id="myinput"]/@checked  

 replace value of node 

 //input[@id="myinput"]/@checked  

 with “checked"  

Treat Property and Attribute the same 
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Testing XQIB: Challenges with GWT  

 No file I/O possible 

 Custom Unit tests run a Javascript interpreter 

 Need to obey same-origin policy 

 Very slow (50s on a single unit test!) 
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Testing XQIB: GWT Unit Tests 

 Turn all files into strings 

 Normal unit tests: swap abstraction layer 

 XQTS: translate catalog to Unit Tests  

 XSLT: catalog to Java  

 helper functions from test harness 

 Plenty of tricks to speed up execution 

 XQTS (15K tests) now at 15-20 minutes 

 XQUTS/XQFTS: ToDo 
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Testing XQIB: Browser-Based Testing 

 

 

 Currently manual 

 

 Plan to investigate 
 js-test-driver 

 Selenium 
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Numbers 

 ~700KB JavaScript code 

 ~200 KB when delivered via gzip 

 more than 98.6% compliance for XQTS 1.0.2 
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Status 

 Monolithic JavaScript file containing almost all 

functionality of MXQuery 

 Good performance on desktop browsers 

 Useable on mobile browsers 

 Now fully integrated into MXQuery upstream 
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Next Steps 

 Further modularizing XQIB 

 Static Tailoring for specific use cases (e.g. XForms, mobile) 

 Dynamic/lazy loading of functionality  

 Hostability (like Google Libraries) 

 Performance tuning 

 Utilize indexed DOM access (getByID(), ...) 

 Richer API 

 All ideas from slides 21-24 

 Access to HTML5 features: Indexed Storage, ...  

 Tool support 

 Debugging 

 Testing Frameworks 
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Thank you for your attention! 

 Get the runnable JavaScript from 

 

xqib.org 
 

 Get the code (Apache 2.0) and tests from  

 

mxquery.org 
 

http://www.xqib.org/
http://www.mxquery.org/
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