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Abstract. XQuery is a declarative programming language which can be used to 
express queries and transformations of XML data. The goal of this paper is to 
explore the expressive power of XQuery as a general-purpose programming 
language. To this end, this paper describes how to build an entire enterprise web 
application in XQuery. It is shown that it is actually possible and quite effective 
to implement a web application entirely in XQuery and that there are several 
advantages in doing so. The resulting code has proven to be very concise and 
elegant. More importantly, the use of XQuery simplifies the overall application 
architecture and improves flexibility.  
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1   Introduction 

Today, enterprise web applications play an important role for e-business software and 
data integration. Companies have demand for software which is well designed and 
structured to allow short training periods for new developers. The software should be 
easy to maintain by separation of concerns and extensible for future scaling. 

In order to develop large-scale enterprise web applications, the state-of-the-art is to 
use frameworks such as the Java Enterprise Edition (J2EE) or Microsoft’s .Net. These 
frameworks take advantage of the vast experience of object-oriented software 
development with programming languages like Java and C#. Using J2EE, for 
instance, Java objects can be mapped to a relational database using an 
object/relational persistence and query service like Hibernate. In the .Net framework 
LINQ [5] can be used in order to embed SQL-style database access into the object-
oriented application code. 

Yet, both J2EE and .Net suffer from the impedance mismatch between different 
data models used at different application tiers and from repeated work for the same 
tasks at different application tiers (e.g., error handling, etc.). The core of this problem 
stems from the fact that all these frameworks actually make use of a mix of 
technologies.  

A result of this observation was the development of object-oriented database 
systems. They mitigate the impedance mismatch by providing a unified data model 
but introduce additional problems like verbose code for implementing complex 
queries by means of the programming language (e.g. SODA API for DB4o [3]). 
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This paper explores a new approach to develop enterprise web applications. The 
key idea is to leverage the (unified) technology stack developed by the World Wide 
Web Consortium (W3C). We argue that a unified technology stack can result in 
simpler, more flexible, and more efficient application code. A central piece of this 
new approach to build web applications is the use of the XQuery programming 
language [9]. XQuery was initially designed to query and transform XML data. The 
main contribution of this paper is to demonstrate that such a uniform technology stack 
based entirely on W3C standards can be used in order to build and deploy large-scale 
enterprise web applications. 

The remainder of this paper is organized as follows: Section 2 describes a system 
architecture of a web application written entirely in XQuery. Section 3 sketches the 
implementation of our example application called PubZone [7], which is a web based 
repository for scientific publications. Section 4 describes our experience in the 
development of PubZone with XQuery. Section 5 discusses related work. Section 6 
contains conclusions and avenues for future work. 

2   Architecture 

For this work, we adopt the traditional three-tier architecture for enterprise web 
applications. As shown in Figure 1(a), this three-tier architecture is typically 
implemented using different languages and data models at each tier. According to 
Figure 1(b), we propose to use, as much as possible, one programming language and 
one data model throughout the entire application stack.  
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Fig. 1. Three-tier Application Architecture 

The advantage of this approach is that the architecture becomes more flexible, 
more efficient, and simpler. The architecture of Figure 1(b) is more flexible because it 
allows for moving code from one tier to another. Simplicity and efficiency is achieved 
by applying the same programming language to all three application tiers. 
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3   Implementation 

For the implementation and deployment of the PubZone application, we used the 
Sausalito XQuery application server [8] which integrates an XML database system, 
the Zorba XQuery engine [10], and the Apache Web Server into a single XQuery 
application server. In a nutshell, the XQuery application server maps a URL to an 
XQuery source file (called module) and an XQuery function. The return value of the 
function is sent back to the client as a result. 

According to best practices, we adopt the MVC pattern in order to separate 
business logic from program control flow and presentation layer. The Controller 
function is the entry point which is called by a defined URL. This function receives 
an XML input generated from the HTTP request of the web client and carries out 
checks on the input. If these tests succeed the business logic of the Model is called. 
The result of the business logic is forwarded by the Controller to the View function 
which renders the output. [Code 1] shows an example of a View function. The result 
of the View is returned to the client by the Controller. 

Code 1: Module of the View to add a new user 

declare function def:inputForm () { 
  let $text := <form method="post" action="/userNew/submit"> 
    Username: {form:text("uid", 25)}    Group:  
    <select name="groupId" size="1">{form:option("", "select...")}  
    {for $group in groups:listAllGroups() 
      return form:option($group/@id, $group/name) 
    }  </select><input type="submit" value="Save "/></form> 
  return navigation:showPage("Add user", $text) 
}; 

 
For a large enterprise web application it is important to identify reusable components. 
This code can be implemented as separated XQuery modules that can be used by 
many functions of the application. 

4   Discussion 

A considerable amount of time was required to develop standard libraries like 
modules for pre-filled HTML form elements. When these reusable components had 
been finished, the development of web applications turned out to be quite effective 
and fast. Due to clean design and encapsulation of business logic in XQuery modules, 
this software architecture is expected to scale up for large applications. 

Our measurements in terms of runtime performance shows that the XQuery 
implementation of our example application [7] in average currently is only about 35% 
slower than the corresponding Java implementation  [6]. This result is basically 
caused by the fact that the XQuery application server [8] is still in a beta state. There 
is no principal limitation which prevents an application written in XQuery from 
reaching performance results achieved by state-of-the art technologies like J2EE.  
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5   Related Work 

There has been a great deal of work on XQuery already. XQuery has been 
implemented by all major database vendors. Furthermore, XQuery is a popular tool 
for various tasks in the middleware; for instance, BEA’s Enterprise Information Bus 
is based on XQuery and BEA’s ALDSP server for enterprise information integration 
is based on XQuery [1]. XQuery is also used for data stream processing such as RSS 
streams [2], [4].  

6   Conclusion  

This paper reported on our experience to develop a complex and customizable 
enterprise web application entirely using the XQuery programming language and 
using related W3C recommendations (e.g., XML as a data format, XML Schema to 
describe data types, and HTTP and REST for remote communication). Overall, the 
conclusion is that the W3C family of standards is very well suited for this task and 
has important advantages over the state-of-the-art (e.g., J2EE, .Net, or PHP). Most 
importantly, using XQuery and W3C standards only ensures a uniform technology 
stack and avoids the technology jungle of mixing different technologies and data 
models. As a result, the application architecture becomes more flexible, simpler, and 
potentially more efficient. Today, the biggest concern in adopting this approach is that 
there are no mature application servers available, but we believe that the situation will 
change soon in this regard. 

Obviously, this work was only a first step in order to develop complex and large-
scale enterprise web applications entirely in XQuery with the help of W3C standards. 
In the future, more experience with other applications is needed. One important 
avenue for future work is to introduce a methodology to develop such applications 
with XQuery.  

References 

1. BEA AquaLogic Data Services Platform,  
  http://edocs.bea.com/aldsp/docs30/ 

2. Botan, I., Fischer, P., Florescu, D., et al.: Extending XQuery with Window Functions. In: 
VLDB 2007, Vienna, Austria (2007) 

3. Native Java &.NET Open Source Object Database, http://www.db4o.com/ 
4. Koch, C., Scherzinger, S., Schweikardt, N., Stegmaier, B.: FluXQuery: An Optimizing 

XQuery Processor for Streaming XML Data. In: VLDB 2004 (2004) 
5. LINQ Project,  

  http://msdn.microsoft.com/en-us/netframework/aa904594.aspx 
6. Kaufmann, M., et al.: PubZone Java implementation, http://java.pubzone.org/ 
7. Kaufmann, M.: PubZone XQuery implementation, http://xquery.pubzone.org/ 
8. Sausalito, XQuery Application Server, http://sausalito.28msec.com/  
9. Chamberlin, D., et al.: XQuery 1.1, W3C Working Draft,  

  http://www.w3.org/TR/xquery-11/ 
10. The Zorba XQuery Processor, http://www.zorba-xquery.com/ 


	Developing an Enterprise Web Application in XQuery
	Introduction
	Architecture
	Implementation
	Discussion
	Related Work
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




