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The Three Things

● That Web 2.0 Needs a Query Language
– And SPARQL fits very nicely

● How to Implement the SPARQL Protocol
– And some useful extensions

● Implementation Issues
– And other Things to Consider

● ...plus show a few demos



  

API Design Pressures

● Pressure for Uniformity
– Reduce Learning Curves

– Eliminate Switching Costs

● Managing the Surface Area
– New features; services; data

– Impacts on existing users

● Performance Optimisation
– Usage monitoring; adapting storage models

– Issues of granularity



  

How a Query Language Helps

● Skills Transfer
● Substitutability
● “Micro protocols”

– Clients construct their own APIs

– “Surface Area” remains constant

● Increased Granularity
– Potentially fewer requests for same results

– Optimise for data not resource usage?



  

SPARQL in a Nutshell

● W3C Data Access Working Group
● RDF Query Language

– No updates

● Three Specifications
– Query, Results Format, Protocol

– All Candidate Recommendations

● Four Query Types
– ASK, SELECT, CONSTRUCT, DESCRIBE

– Targeted at different use cases



  

Example SPARQL Query

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name ?weblog
FROM <http://www.ldodds.com/ldodds-knows.rdf>
WHERE
{
  ?x foaf:name ?name.
  ?x foaf:weblog ?weblog.
}



  

The SPARQL Results Format

● XML Format for Query Results
– For SELECT and ASK queries

● Used to transmit results across the Web
● Very Simple and Regular Format

– 10 elements in a single namespace

● Easy to process
– E.g. with XSLT and other XML tools



  

That Query Again

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name ?weblog
FROM <http://www.ldodds.com/ldodds-knows.rdf>
WHERE
{
  ?x foaf:name ?name.
  ?x foaf:weblog ?weblog.
}



The SPARQL Results Format
<sparql
 xmlns="http://www.w3.org/2005/sparql-results#">
  



The SPARQL Results Format
<sparql
 xmlns="http://www.w3.org/2005/sparql-results#">
  <head>
    <variable name="name"/>
    <variable name="weblog"/>
  </head>



The SPARQL Results Format
<sparql
 xmlns="http://www.w3.org/2005/sparql-results#">
  <head>
    <variable name="name"/>
    <variable name="weblog"/>
  </head>
  <results ordered="false" distinct="false">
    



The SPARQL Results Format
<sparql
 xmlns="http://www.w3.org/2005/sparql-results#">
  <head>
    <variable name="name"/>
    <variable name="weblog"/>
  </head>
  <results ordered="false" distinct="false">
    <result>
      <binding name="name">
        <literal>Libby Miller</literal>
      </binding>
      <binding name="weblog">
        <uri>http://planb.nicecupoftea.org</uri>
      </binding>
    </result>
    ...more results...



  

The SPARQL Protocol

● How to ship a query and results across the web
– HTTP and SOAP Bindings

● Very Simple Protocol
– 1 Required Parameter (the query)

– GET or POST

● HTTP Status Codes for Errors
– Malformed Queries (400 Bad Request)

– Server Errors/Refusals (500 Server Error)

● Allows Content-Negotiation



  

Example Protocol Request

GET /sparql
?query 
=PREFIX+foaf%3A+%3Chttp%3A%2F%2Fxmlns.
com...

&default-graph-uri=
 http://www.ldodds.com/ldodds-knows.rdf



  

Data Set Ambiguities

● 3 ways to specify data set in protocol
– Query, Request, or a default

● Disambiguation Rules
● Order of Precedence

1.Protocol

2.Query

3.Processor

● Processor can always refuse a request
– Either because no data set, or its unacceptable



  

Types of SPARQL Service

● Spectrum of Service Types
● Fixed Data Set

– Fixed set of available data sources

– GovTrack.us, Opera Community

● Arbitrary Data Set
– Query over any arbitrary data source(s)

– SPARQL.org; Rasqal Demonstrator

– XML ArmyKnife



GovTrack









XML Army Knife





  

Protocol Extension: Query by Ref

● query-uri
– Indicate query to run via URI

● Allows easier sharing of queries
● Simplifies protocol requests

– Reduces need for POST

– Enables caching

● Useful level of indirection
– Dynamically generated queries

– Parameterised (e.g. Default values)



  

Protocol Extension: XSLT

● xslt-uri
– XSLT post-processing of Query Results

● Expose non-protocol parameters to XSLT 
engine
– Allows for parameterised stylesheets

● Configurable mime-type for response
– <xsl:output media-type=”...”/>
– and/or use a request parameter



  

Querying RSS 1.0 Feeds

PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREFIX rss: <http://purl.org/rss/1.0/>
SELECT ?rsstitle ?rsslink
FROM <http://del.icio.us/rss/gbilder>
FROM <http://del.icio.us/rss/ldodds>
WHERE {
  ?rsslink a rss:item
  ; rss:title ?rsstitle
  ; dc:date ?date.
}
ORDER BY DESC(?date)
LIMIT 10



<sparql
 xmlns="http://www.w3.org/2005/sparql-results#">
  <head>
    <variable name="rsstitle"/>
    <variable name="rsslink"/>
  </head>
  <results ordered="true" distinct="false">
    <result>
      <binding name="rsstitle">
        <literal>geobloggers:"Network Link"...</literal>
      </binding>
      <binding name="rsslink">
        <uri>http://geobloggers.blogspot.com...</uri>
      </binding>
    </result>
    ...more results...



<sparql
 xmlns="http://www.w3.org/2005/sparql-results#">
  <head>
    <variable name="rsstitle"/>
    <variable name="rsslink"/>
  </head>
  <results ordered="true" distinct="false">
    <result>
      <binding name="rsstitle">
        <literal>geobloggers:"Network Link"...</literal>
      </binding>
      <binding name="rsslink">
        <uri>http://geobloggers.blogspot.com...</uri>
      </binding>
    </result>
    ...more results...



   <rss:item rdf:about="...">

      <rss:link>
      http://geobloggers.blogspot.com...
      </rss:link>
      <rss:title>
      geobloggers: "Network Link"...
      </rss:title>

   </rss:item>

http://geobloggers.blogspot.com/


  

Querying Geographical Data

PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREFIX geo: 
<http://www.w3.org/2003/01/geo/wgs84_pos#>

PREFIX rss: <http://purl.org/rss/1.0/>
SELECT ?title ?description ?lat ?long
WHERE {
  ?point a geo:SpatialThing
  ; dc:title ?title
  ; rss:link ?description
  ; geo:lat ?lat
  ; geo:long ?long.
}



<Placemark>
         
  <description>
http://london.openguides.org/index.cgi?Natural_
History_Museum
  </description>
         
  <name>
  Natural History Museum
  </name>

  <Point>
   <coordinates>-0.175292,51.496052
   </coordinates>
  </Point>

</Placemark>







  

Querying Geographical Data #2

PREFIX myfn: <java:com.ldodds.sparql.> 
PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREFIX geo: 
<http://www.w3.org/2003/01/geo/wgs84_pos#>

PREFIX rss: <http://purl.org/rss/1.0/>
SELECT ?title ?description ?lat ?long
WHERE {
  ?point a geo:SpatialThing
  ; dc:title ?title
  ; rss:link ?description
  ; geo:lat ?lat
  ; geo:long ?long.
FILTER (myfn:Distance2(?lat, ?long, "51.510025", 
"-0.126171") < 2) }







  

Protocol Extension: JSON

● JSON format for SPARQL Results
– Re-expression of XML format as JSON

● Not formal standard, but DAWG produced
– Based on several existing implementations

● Already well supported
– ARQ, Redland, ARC (SPARQL for PHP)





{
  "head": {
    "vars": [ "img" , "title" , "description" ]
  } ,
  "results": {
    "distinct": false ,
    "ordered": false ,
    "bindings": [
      {
        "img": { 
         "type": "uri" , 
         "value": "http://www.ldodds.com/ldodds.jpg" 
        } ,
        "title": { 
         "type": "literal" , 
         "value": "Leigh Dodds" 
        } ,
        "description": 
        { "type": "literal" , 
           "value": "British; biology graduate..." 
        }
      }
    ]
  }
}











  

Implementation Issues

● What Kind of Service?
– FDS, ADS, or somewhere in-between?

● Mapping Data to RDF
– D2R, Squirrel RDF, Jena Property Tables, etc.

– XSLT transformation from existing data

● Privacy
– Exposing personal data



  

Implementation Issues

● Security
– Abuse detection (e.g. Rate limiting; Usage tracking)

– DOS Attacks

● Query Performance
– Placing LIMITs on results

– Restricting processing times

● Caching
– For Fetched Resources



  

The Three Things (again)

● That Web 2.0 Needs a Query Language
– And SPARQL fits very nicely

● How to Implement the SPARQL Protocol
– And some useful extensions

● Implementation Issues
– And other Things to Consider...



Questions?

Tag: xtech-06-sparqling-services
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