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Presenter
Presentation Notes
Welcome to a presentation about how Java may integrate XQuery!



XQuery is a very powerful language, but it is by and large ignored by the community. An important reason may be the fact that XQuery is neither a query language (as the name suggests), nor a general purpose language. It is an information processing language. So it can do more than query data, but in most cases less than implement complete applications. I think the mission of XQuery is not to replace other languages, but to support them.



Integration is the magic word. Integration hinges on an API which enables fine-grained data exchange between the host language and XQuery. Such APIs are available for the major languages. But are they enough? Do they offer the safety and convenience required to make integration popular? I doubt it.



Rather, I think that integration deserves more attention and should challenge our creativity.
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On Mastery

Goethe:Goethe:
„„In der BeschrIn der Beschräänkung zeigt sich der Meister.nkung zeigt sich der Meister.““

„„It is in the limitation of means that mastery shows.It is in the limitation of means that mastery shows.““

Presenter
Presentation Notes
The poet and scientist Johann Wolfgang Goethe wrote: „It is in the limitation of means that mastery shows“. Keeping this in mind, one may realize that XQuery is a masterpiece of engineering. 
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The XDM


 

Every value is a sequence of items


 

An item is either a node or an atomic value


 

Six node types (document, element, text, …)


 

45 atomic types (string, integer, date, …)

Presenter
Presentation Notes
This certainly applies to its data model, the XDM. Look at the beautiful simplicity …
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XQuery


 
Everything is an expression



 
An expression 


 

consumes XDM values (operands) 


 

generates an XDM value (expression value)

Inspired by nature?


 

Biochemistry: Energy is generated, transferred and 
consumed in the form of ATP molecules



 

XQuery: Information is generated, transferred and 
consumed in the form of XDM values

Presenter
Presentation Notes
Now look at the language XQuery itself: …



XQuery hums with XDM as a beehive hums with the song of bees.



I admire the boldness of this design. As if the language had been inspired by nature…
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XQuery (continued)


 

A query‘s interface –
 

also XDM


 
Input: context item and query parameters



 
Output: the query result


 

But notice a subtle asymmetry


 
Input:

 
a set

 
of named

 
XDM values



 
Output: a single

 
XDM value

Presenter
Presentation Notes
A query’s interface amounts to the exchange of XDM values.



Imagine that the input were also constrained to be a single XDM value! So the whole input would be received as one single sequence. In principle, the same  information content could still be received (perhaps using generic separator items) – but if the input is complex, if would be painful to sort out what is what in that sequence. 
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The XDM limitation – 
viewpoint of integration (1)

The output
 

of a query is the input for another
 component integrating XQuery

Integration calls for multiple, named output !

Presenter
Presentation Notes
Let‘s turn to our subject, integration.



It is a  great advantage to receive input as a set of named values, rather than a single sequence of anonymous items. This advantage, which  XQuery did not deny to itself, should also not be denied to the integrating component, e.g. the Java program.
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The XDM limitation – 
viewpoint of integration (2)

“Result = (node | atomicValue)*“
 

-
 

for the 
consumer a pointless limitation of granularity

Integration calls for non-XDM output !

Presenter
Presentation Notes
The limitation that ALL information is expressed as XDM values is the foundation for the composability of XQuery.



But what if the recipient of the query result does not use the XDM as its data model? Then the limitation to receive nothing but XDM items is a pointless limitation of granularity.
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How tackle the XDM limitation?

The need arises from an integration point of 
view

Need must be satisfied by the integration 
infrastructure / API

Presenter
Presentation Notes
… not within XQuery itself.



… rather than by XQuery itself
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Proposal: two-layer API


 

First-layer API delivers the literal result


 
Second-layer API


 
Processes the literal result…



 
… producing a final result

 
which



 

Associates partial results with names


 

Transforms items (XDM-defined granularity) into 
information units (API-defined granularity)

LiteralLiteral
 

resultresult
 

= = oneone--toto--oneone
 

representationrepresentation
 

of of thethe
 

resultresult
 

sequencesequence

Presenter
Presentation Notes
To address these integration issues, I propose a two-layer API.
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XQJPLUS
XQJ



 

The standard Java API of XQuery


 

A first-layer API

XQJPLUS


 

Built on XQJ


 

XQJ implementation: Saxon processor


 

A first-layer API (convenience wrapper around XQJ)


 

A second-layer API


 

A code generator

Presenter
Presentation Notes
This presentation introduces you to XQJPLUS, a package including such a two-layer API. It is built on the XQJ, the standard Java API of XQuery, implemented by Michael Kay’s Saxon processor. XQJPLUS contains also a first-level API which is a convenience wrapper around XQJ, but I will only talk about the second-layer API and the code generator associated with it.
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XQJPLUS – an example
Input: Water-quality data from USGS Web Services

„Description of measurement activities “

Output: Report with two named parts

Part name Part data type Comment

projects SortedSet<String> List of project 
names

quantities Map<String,String[]> Substance name 
→ quantities

Presenter
Presentation Notes
The shortest way to get an idea about XQJPLUS is to study a simple usage example. Let us assume we want to evaluate XML data and generate a simple report. 



The input is water-quality data obtained from USGS Web Services, containing a description of measurement activities.



The output is a report consisting of two named parts, represented by Java objects not supported by the XDM. 



The part named “projects” lists all project names and shall be represented by a collection object. The part named “quantities” associates each substance name with a list of measured quantities, and this mapping shall be expressed as a string-to-string array map.
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Glance at the input data…
<WQX xmlns="http://qwwebservices.usgs.gov/schemas/WQX-Outbound/2_0/">

<Organization>
<Activity>

<ActivityDescription>
<ProjectIdentifier>860700319</ProjectIdentifier>

</ActivityDescription>
<Result>

<ResultDescription>
<CharacteristicName>Depth</CharacteristicName>
<ResultMeasure>

<ResultMeasureValue>0.60</ResultMeasureValue>
<MeasureUnitCode>ft</MeasureUnitCode>

</ResultMeasure>
</ResultDescription>

</Result>
<Result>

<ResultDescription>
<CharacteristicName>Nitrite</CharacteristicName>
<ResultMeasure>

<ResultMeasureValue>0.020</ResultMeasureValue>
<MeasureUnitCode>mg/l</MeasureUnitCode>

</ResultMeasure>
</ResultDescription>

</Result>
<Result>

Presenter
Presentation Notes
So we want to get from here (you see a heavily thinned out sample of input data) …
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A glance at the results
=================================================
*** Part #1: projects
=================================================
860700319
860700379
NAWQA

=================================================
*** Part #2: quantities
=================================================
Nitrate=

0.28 [mg/l as N]
0.36 [mg/l as N]
0.37 [mg/l as N]
0.40 [mg/l as N]
0.41 [mg/l as N]
1.24 [mg/l]
1.58 [mg/l]
1.66 [mg/l]
1.77 [mg/l]
1.82 [mg/l]

Algae, floating

 

mats

 

(severity)=
0.0 [code]

Phosphorus=
0.009 [mg/l]
0.018 [mg/l]
…

…

Presenter
Presentation Notes
… to here (you see a serialization of the result).



The required processing involves various forms of aggregation and transformation, namely the extraction of distinct values, concatenation,  grouping and sorting of data.
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Java client code: three lines

…
// *** execute

 

query
// =================
InfoTray

 

tray = xq.execQuery2InfoTray(queryName, …);

// *** read

 

results
// ================

SortedSet<String> projects

 

=
tray.getStringSortedSetObject("projects");

Map<String, String[]> quantities

 

=
tray.getMapString2StringsObject("quantities");

I get exactly I get exactly whatwhat I need, and I need, and howhow I I 
need it need it ––

 
no detoursno detours!!

Presenter
Presentation Notes
Using XQJPLUS, the Java client code producing this report has three lines.



The first line triggers the execution of an XQuery script and receives as a result a so-called info tray.



The remaining lines pick the parts of the report from the tray, one part at a time, identifying the part by name. If the report had 20 parts, we thus would need 21 lines of Java code.
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Concept: Information unit


 

Convenient entity for reading, processing, 
delivering information


 

A Java object; examples:


 
String, String[]



 
Element, Element[]



 
Map<String,Node> , Map<String,Node>[]

Presenter
Presentation Notes
Under the surface of this code, two key concepts are lurking. What is picked from the tray is not items, but information units. The concept denotes a convenient entity for reading, processing and delivering information.



The data content of a unit is represented by a Java object, which is either a single object or an object array: for example a string, or a string-to-node map, or an array of such maps.
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Concept: info tray


 

Generic collection of information units


 

Resembles a map: units are read by name


 

Resembles a tree: units can be nested

Presenter
Presentation Notes
An info tray is a generic collection of information units…
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Info tray – the interface

Name-based read methods:

String                getString (String partName);
String[]              getStrings (String partName);

Node

 

getNode (String partName);
Node[]                getNodes (String partName);

Map<String,String>    getMapStringToStringObject (String partName);
Map<String,String>[]  getMapStringToStringObjects (String partName);

InfoTray

 

getInfoTray (String partName);
InfoTray[]            getInfoTrays (String partName);
… …

Presenter
Presentation Notes
The interface of an info tray offers for each possible data type of an information unit a specific get Method, expecting the unit name as a parameter and delivering that data type.
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Info tray generation

XML Resources

myquery.xq

XDM items

Assembly Storage Delivery

„projects“

„quantities“

getString

 

(partName)
getStrings

 

(partName)
getNode
getNodes
getSet
getSets
getMap
getMaps
getList
getLists
getCustomObject
getCustomObjects
getInfoTray
getInfoTrays
…

„organization“

Information units

creates

feed

Presenter
Presentation Notes
This slide summarizes what happens when a query is executed and the result is returned as an info tray.



The query –myquery.xq – is executed and produces a sequence of XDM items. These are passed to the assembly machine, which transforms them into a set of named information units. The units are stored for later delivery. Delivery is enabled by a spectrum of get methods, each one dedicated to a specific unit data type.
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XQuery code 
providing the data

declare

 

default

 

element

 

namespace

 

"http://qwwebservices.usgs.gov/schemas/WQX-

 
Outbound/2_0/";

(: get project identifiers :)
for

 

$n in distinct-values(//ActivityDescription/ProjectIdentifier) order by

 

$n 
return

 

$n,

(: get substance-to-quantities map :)
<substances>{

let

 

$nameElems

 

:= //CharacteristicName[../ResultMeasure/ResultMeasureValue]
for

 

$name

 

in distinct-values($nameElems)
order by

 

$name
return

<substance

 

name="{$name}">{
for

 

$value

 

in $nameElems[. eq

 

$name]/../ResultMeasure/ResultMeasureValue
order by

 

number($value)
return

 

<quantity>{$value/concat(., ' [', ../MeasureUnitCode, 
']')}</quantity>

}</substance>
}</substances>

Presenter
Presentation Notes
Ok. The Java client was simple. Obviously, the real work had been done by the XQuery script. This slide shows the query code producing the data presented by the info tray. It’s short, as XQuery is a specialist for XML processing. Note, however, that this query, as you see it, would not command the creation of an info tray, as it does not include the required control information.
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XQuery code 
adding control information

declare

 

default

 

element

 

namespace

 

"http://qwwebservices.usgs.gov/schemas/WQX-

 
Outbound/2_0/";

(: get project identifiers :)
<xqjp:part name="projects" type="string_sortedset_object"/>,
for

 

$n in distinct-values(//ActivityDescription/ProjectIdentifier) order by

 

$n 
return

 

$n,

(: get substance-to-quantities map :)
<xqjp:part name="quantities" type="map_string_to_strings_object"

entryPath="*" keyPath="@name" valuePath="*"/>,
<substances>{

let

 

$nameElems

 

:= //CharacteristicName[../ResultMeasure/ResultMeasureValue]
for

 

$name

 

in distinct-values($nameElems)
order by

 

$name
return

<substance

 

name="{$name}">{
for

 

$value

 

in $nameElems[. eq

 

$name]/../ResultMeasure/ResultMeasureValue
order by

 

number($value)
return

 

<quantity>{$value/concat(., ' [', ../MeasureUnitCode, 
']')}</quantity>

}</substance>
}</substances>

Presenter
Presentation Notes
So let‘s add the required control information. Only a couple of element constructors, with a handful of attributes. The query has 23 lines, and it wholly commands the construction of the info tray used by our example client.
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XQuery result 
= data items + control items



 

Control items
 

define information units


 

Data items
 

supply the data input

<xqjp:part
name="quantities" 
type="map_string_to_strings_object"
entryPath="*" 
keyPath="@name" 
valuePath="*"/>

<substances>
<substance

 

name=„Alkalinity">
<quantity>245 [mg/l CaCO3]

 

</quantity>
<quantity>245 [mg/l CaCO3]

 

</quantity>
</substance>
<substance

 

name=„Ammonia

 

and ammonium“>
<quantity>0.062 [mg/l as N] </quantity>
<quantity>0.08 []mg/l NH4] </quantity>

</substance>
</substances>

Unit Unit namename
 

and and typetype

ControlControl
 

assemblyassembly

Control
 

item

Data item

Presenter
Presentation Notes
How does the assembly of information units work? Let us study the assembly of the information unit named „quantities“, a string-to-string-array map.



The assembly consumes two result items. The first one is a control item, defining the unit – name and type – and configuring its assembly. After the control item comes a data item providing the data input for the assembly. Note that the data input is in this case an element item. Its contents will be used to construct a string-to-string-array map, guided by the control item’s attribute values.



In the case of the other unit, “projects”, we do not have one but three data items, and their type is simply “string”, rather than element. In that case, the control item also states name and type of the unit, but it does not need any further attributes to guide the assembly.
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The assembly process


 

The assembly process is controlled by the XQuery result



 

The XQuery result consists of control items
 

and data items;
 each item is either a pure control item or a pure data item



 

The input for an information unit is (usually) one control item 
defining the unit, followed by one or more data items:

CDDD-CD-CD-CDD-CDDDDDDDDDDDDD-CD



 

There are also other types of control items –
 

e.g. assigning data 
items to variables, or defining namespace context

Presenter
Presentation Notes
To generalize the assembly process…
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Example summarized


 
Perspective #1: the API client

 
(Java)



 

Receives an info tray and picks from it information units



 
Perspective #2: the query

 
(XQuery)



 

Produces data items, accompanied by control items



 
Perspective #3: the API implementation

 
(Java)



 

Constructs the info tray, directed by control items

Presenter
Presentation Notes
To summarize the example, one may distinguish three perspectives…
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ExtendingExtending
 

thethe
 

conceptconcept
 

––

tray
 

schema
 

& & info
 

shape

Presenter
Presentation Notes
Like an XML document, an info tray is based on names. Interesting possibilities arise when we introduce something like a schema for describing tray content.
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Info tray - problems

Info tray is convenient but allows usage errors:


 
Wrong unit name



 
Wrong combination of unit name and unit type

String[] projects

 

= tray.getStrings(„projeects“);

Node[] = tray.getNodes(„quantities“);

Wrong
 

name!

Wrong
 

type!

Presenter
Presentation Notes
The old problem with XML – lacking compile-time checking?
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Tray schema - example
<ts:traySchema

 

xmlns:ts="http://www.bits-ac.com/xqjplus/traySchema"
xmlns:java="http://www.bits-ac.com/xqjplus/traySchema/java-binding">

<!--

 

============== -->
<!--

 

tray

 

structure

 

-->
<!--

 

============== -->
<ts:tray>

<ts:part

 

name="projects" type="string_sortedset_object" />      
<ts:part

 

name="quantities" type="map_string_to_strings_object" />
</ts:tray>

<!--

 

============ -->
<!--

 

Java binding

 

-->
<!--

 

============ -->
<!--

 

implementation

 

class

 

-->
<java:trayBinding

 

className="QuantityReport" 
package="com.bits_ac.xqjplus.appl" />

</ts:traySchema>

Presenter
Presentation Notes
The danger is reduced if a tray schema is available, a simple XML document describing the tray content. It is written in an XML vocabulary defined by XQJPLUS.



Here we see a minimal tray schema describing the info tray used by our example client.
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Tray schema


 
An XML document describing a specific type of info 
tray


 

Names and types of information units


 

Constraints (cardinality and the use of meta data)


 

Code generation control



 
Purposes


 

Documentation


 

Validation        infoTray.validate (traySchemaFile) 


 

Code generation

Presenter
Presentation Notes
Tray schema – contents and purpose.
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Code generation - principle

Unit names shifted into method names



 
Tray   



 
Shape

SortedSet<String> getStringSortedSetObject(String

 

partName);

SortedSet<String> getProjects();

MethodMethod
 

namename
 

genericgeneric

MethodMethod
 

namename
 

traytray--specificspecific

Presenter
Presentation Notes
After writing a tray schema, one may compile it into an info shape, a Java class representing the tray, but offering compile-time protection against the usage errors mentioned above.



To understand the principle, remember that the generic get methods of the tray expect the unit name as a parameter and deliver a specific data type. Code generation produces specific get methods whose name reflects a specific unit name, returning the data type which the schema prescribes for that unit.
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The result – an info shape
Generated

 
from

 
tray

 
schema:

public class QuantityReport

 

implements LoadableFromInfoTray, QuantityData

 

{
protected InfoTray

 

dataSource;

public void loadFromInfoTray(InfoTray

 

source) {
dataSource = source;

}  

//data

 

access
public SortedSet<String> getProjects() throws XQPException

 

{
return dataSource.getStringSortedSetObject("projects");

}

public Map<String,String[]> getQuantities() throws XQPException

 

{
return dataSource.getMapString2StringsObject("quantities");

}
…
} SpecificSpecific

 
gettersgetters

 
delegatedelegate

 
to to genericgeneric

 
gettersgetters

TheThe
 

shapeshape
 

isis
 

backedbacked
 

byby
 

a a traytray

Presenter
Presentation Notes
The implementation of such an info shape is simple: an info shape is backed by an info tray, and the specific get methods delegate to the generic getters, using the appropriate parameter value.
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Java code using info shape

…
// *** execute

 

query
// =================
QuantityReport

 

shape = xq.execQuery2InfoShape(queryName, …);

// *** read

 

results
// ================

SortedSet<String> projects

 

= shape.getProjects();

Map<String, String[]> quantities

 

= shape.getQuantities ();

Mm Mm --
 

compilercompiler--guardedguarded
 

accessaccess
 

to to 
structuredstructured

 
XQueryXQuery

 
resultsresults!!

Presenter
Presentation Notes
The Java code using an info shape, rather than an info tray, is not shorter, but safer, thanks to the compile-time checking.
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AddingAdding
 

detailsdetails
 

––

a a closercloser
 

looklook
 

at at informationinformation
 

unitsunits

Presenter
Presentation Notes
The central concept of XQJPLUS – information unit –deserves closer inspection.
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Information unit – properties


 

Data content (Java object)


 
Name (QName)


 

Meta data (name-value pairs)


 
Type information (three QNames)

Q: Q: WhichWhich
 

Java Java typestypes
 

areare
 

possiblepossible??
A: list of A: list of physicalphysical

 
typestypes

Presenter
Presentation Notes
Regard an information unit as a component with properties. Four major properties emerge…



Type information is a somewhat subtle affair, distinguishing a data type from a semantic type and expressing the data type in terms of a logical interface type and a Java implementation type. I skip these complexities and simply speak of the data type of an information unit.



To imagine working with XQJPLUS, one must have an idea of the available data types.



Information unit – data types
Category Types (examples)
Nodes Element, Document

Atomic
 

values String, Integer, Float, Duration

Maps Map<String,String>,
Map<String,Map<String,String>>

Collections Set<String>, List<Node>

Miscellaneous java.util.Properties

Custom
 

types mypackage.MyType

InfoTray InfoTray, InfoTray[]

Presenter
Presentation Notes
Currently, XQJPLUS supports 70 data types for information units. This table displays the main categories. Note a general principle: data types come in pairs, single object and object array variant. So, for example, there is a data type String, and another data type String[].



The first two table rows correspond to the XDM item types plus the respective array types. The remaining rows contain types alien to the XDM.



Of great practical importance are divers map types, including nested maps. This is because evaluation results often have map-like semantics, and the usage of Java maps is more convenient and efficient than using an equivalent XML representation.



Note that units can have custom types, and that units can  themselves be info trays.
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Information units can be trees, 
and even forests


 

Data type InfoTray → a tree of units


 

Data type InfoTray[] → a forest of units


 

The leaves
 

of such trees are information units
 –

 
can be documents, maps, collections …

Presenter
Presentation Notes
If a units is an info tray, it contains other units which may contain other units and so forth - the unit is a tree whose inner nodes are info trays and whose leaves are non-InfoTray information units. Similarly, if the unit type is an array of InfoTrays, the unit is a forest of units.



Do not confuse such trees with XML documents! The leaves of the latter are atomic values. The leaves of unit trees, on the other hand, are information units, so they can be documents, maps, collections, …
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Information units can be 
custom objects


 
Custom types must implement

 void loadFromXML(Node
 

xmlData)



 
Query control item

 
specifies type name



 
Query data item

 
provides the input data

<xqjp:part name="activityResults" 
type="custom_objects"
customType="com.bits_ac.xqjplus.appl.UsgsResult"

 

/>,

Presenter
Presentation Notes
Any custom type can be used which supports the loading of an object from an XML node, formally: which implements the method loadFromXML, contained by the XQJPLUS-provided interface LoadableFromXML.
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Data types - summary


 

Currently: 70 data types supported


 

All data types in pairs –
 

single object & array


 

Besides standard types also custom types


 

Units can be trays, so units can be nested

Presenter
Presentation Notes
To summarize…
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Meta data


 
XQuery control items can assign 
metadata to an information unit



 
Java reads them from the tray

<xqjp:part

 

name="projects" 

type="string_sortedset_object"
k:crdate="20100715“
k:department="AC01">

<im:source><![CDATA[729<<40172”]]></im:source>
</xqjp:part>,

Map<String,String> meta = tray.getPartMeta("projects");
System.out.println(meta.get("{www.kant.de/ns}crdate"));

// →

 

20100715

Presenter
Presentation Notes
Units can be associated with meta data. The XQuery code adds them as attributes or child elements to the unit-defining control item. Of course, the info tray interface offers methods for reading the meta data. This amounts to an additional channel of communication between XQuery and Java.
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Data Data integrationintegration
 

––

infoinfo
 

spacespace
 

& & infoinfo
 

pathpath

Presenter
Presentation Notes
Info trays offer a novel possibility to create an information space where every piece of data can be addressed in a uniform way. XQJPLUS introduces the concepts of „info space“ and „info path“.
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Example of an info path

infospace://results-201003/quantities/Ammonium

Identifies
 

a tray
 

in the
 info

 
space

Identifies
 

an
Information unit

Intra-unit
 

path
 

–
 

here:
a map

 
key

 
identifying

a map
 

value

Presenter
Presentation Notes
An info space is a collection of info trays, where each tray is identified by a QName. The info space is the context in which an info path is evaluated. 



An info path has three parts, expressing a three-phase selection.



The first step identifies a tray, the next one or more steps identify an information unit within the tray, and the trailing part of the path navigates INTO the unit. The semantics of this third part, the intra-unit path, depend on the unit‘s data type. If it is a node, the intra-unit path is evaluated as an XPath. If the unit is a map, the intra-unit path is interpreted as key name. 



And so forth – for every non-atomic unit data type, intra-unit path semantics are defined. 
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The concept of an info path

Evaluation context: info space
 

(a set of named 
info trays)

1.
 

Within space: tray identified
 

by a QName

2.
 

Within tray: a unit identified
 

by QNames(s)

3.
 

Within unit: data identified
 

by intra-unit path

Presenter
Presentation Notes
To summarize…



An important use case for info path is configurations which connect some functionality to its input data: info path enables to collect the data from heterogeneous sources - e.g. incoming SOAP messages and server-provided maps - without writing glue code.
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Integration of technology Integration of technology ––

basedbased
 

on on infoinfo
 

traytray

Presenter
Presentation Notes
Info tray may be used as a vehicle to integrate other languages or technologies into a host language.
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Info tray – 
independent of XQuery


 

XQuery can be used to construct
 

info trays


 

Their use
 

is independent of how they were 
constructed 


 

Other modes of construction are possible


 
Using other constructor languages (e.g. XSLT)



 
Building units „by hand“

Presenter
Presentation Notes
Although the concept of info tray was invented for the sake of integrating XQuery, it turned out to be completely independent of XQuery. 
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A new design pattern for 
general purpose languages?


 
Pure information processing


 

Side effect free 


 

Determined by immutable information sources



 
W3C languages designed for this purpose:

 XSLT & XQuery



 
Design pattern:

1.

 

Factor out
 

pure information processing
2.

 

Delegate
 

it‘s execution to specialists (XQuery, …)
3.

 

Pick up
 

the results and go on…

Presenter
Presentation Notes
XQJPLUS was designed to support a new (?) design pattern for general purpose languages, which might be labeled „factor out pure information processing“.



Starting point is the definition of “pure information processing” as a processing which is side-effect free and completely determined by immutable information sources…



Note that this pattern encourages complex and heterogeneous query results, as it is most efficient if XQuery can do as much as possible in a single bout. Working with first-layer APIs only, results might quickly get so unwieldy as to invalidate the approach.



Using XQJPLUS, the increased complexity of the query result is hidden effectively by the info tray.



2010-08-03 XQJPLUS - an Information Unit Oriented Approach 44

Integration of Integration of skillsskills
 

––

basedbased
 

on on traytray
 

schemaschema

Presenter
Presentation Notes
Behind languages are people and skills. How about their integration?
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The cooperation between Java 
and XQuery developers

Tray
 schema!

Java dev

XQuery
 

dev

Presenter
Presentation Notes
XQJPLUS integrates XQuery into Java. This implies the cooperation between Java and XQuery developers. Fortunately, such cooperation can be structured and streamlined by the use of tray schemas.
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The cooperation between Java 
and XQuery developers

1.
 

They discuss the information to be created
2.

 
They formalize the result as a tray schema

3.
 

Tray schema is compiled into an info shape
4. XQuery dev. writes a prototypic query
5. Java dev. starts to code against info shape
6. XQuery dev. incrementally completes query

Presenter
Presentation Notes
Like this…
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XQJPLUS - summary


 

Integrates
 

XQuery
 

into
 

Java, supporting
 

free
 

granularity
 

and name-
 based

 
delivery



 

Defines
 

and implements
 

six
 

key
 

concepts:


 

Information unit
 

and info
 

tray


 

Tray
 

schema
 

and info
 

shape


 

Info space
 

and info
 

path



 

A structured
 

approach
 

to integrate
 

information
 

processing
 

into
 

host
 languages



 

Might
 

be
 

modified
 

by
 

replacing
 

host
 

language
 

(Java) or
 

processing
 language

 
(XQuery) by

 
other

 
languages

Presenter
Presentation Notes
Having explored XQJPLUS in several directions, it is time to take a final look down on it. What is XQJPLUS?
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Thank you!

Presenter
Presentation Notes
And that‘s the end of what I wanted to say.
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