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1 Introduction to Semantic MediaWiki

Semantic MediaWiki (SMW) is an extension of MediaWiki T the wiki applicatio n best
known for powering Wikip  edia i that helps to search, organise, tag, browse, evaluate,

and share the wiki's content. While traditional wikis contain only text which computers

can neither understand nor evaluate, SMW adds s emantic annotations that all ow a wiki to
function as a collaborative database. Semantic MediaWiki was first released in 2005, and

currently has over ten developers, and is in use on hundreds of sites. In addition, a large

number of SMW exte nsions have been created that extend the abi lity to edit, display and
browse through the data stored by SMW: the term "Semantic MediaWiki" is sometimes

used to refer to this entire f amily of extensions.

2 Administration of Semantic MediaWiki

The following pages describe how to download, install, and configure Semantic MediaWiki
(SMW) as a site a dministrator. If you want to learn about using SMW as a wiki user (with

or without administrator rights in the wiki), then the user manual is the right place for

you. But basic installation and maintenance of SMW does not necessarily require to be
familiar with its usage.

Since SMW is an extension to MediaWiki, a current release of MediaWiki is needed first.

This can be o btained in various ways as described on the MediaWiki homepage. Please

install this softwa re and make sure that it works as expected before installing SMW. As

an extension to MediaWiki, SMW usually requires only very little modifications of the b a-
sic system to run. Adjustments might be useful for customising its behaviour, or for

tweaking its p  erformance.

2.1 Downloading Semantic MediaWiki

Semantic MediaWiki  can be obtained from various sources. Complete file releases are
distributed via the ~ SMW_project page on SourceForge , while the current development
version can be accessed through MediaWiki 's Su bversion (SVN) system. See
Help:Installation _ for details on installing SMW.

2.1.1 File releases

Semantic MediaWiki is released more or less regularly as a tarball on SourceForge. Those
stable releases are recommended for production use. The current stable release of S e-
mantic MediaWiki can be obtained from the project's download page
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2.1.2 SVN access

SMW releases and current development files can be accessed online via Subversion . The
SMW subversion dire ctory shows the current up -to-date content of the development
repos itory . To check out a working copy of the current development files, you can use

the fo llowing command:

svn checkout
http://svn.wikimedia.org/svnroot/mediawiki/trunk/extensions/SemanticMediaWi
ki/

Typically this is used directly from within the extension folder of your MediaWiki install a-
tion. Of course, a  Subversion client  needs to be installed for this to work.

Stable releases of SMW can be found in the Subversion directory
http://svn.wikimedia.org/svnroot/mediawiki/tags/extensions/SemanticMediaWiki . This
source can be used to install stable versions using SVN instead of downloading archive S

as described above.

2.2 Installation of Semantic MediaWiki 1.4.3

This page describes how to install Help:Semantic MediaWiki 1. 4.3 after having
downloaded it (see the bo  ttom of this page for other versions). Installation and upgrade

notes change from version to version: the file INSTALL shipped with SMW contains i  n-
structions for the particular version you may have downloaded.

To upgrade a wiki running an older version of SMW, please make su re to have read the
relevant section _ before starting th e upgrade.

For installing SMW, please check the exact requirements and follow the instructions car e-
fully. The insta llation does no irreversible changes to your MediaWiki database (it just

adds some tables that can be d eleted again). However, there is curr ently no automated
process to remove annotations from articles texts in the case that Semantic MediaWiki is

to be uninstalled again, but one could achieve this with some script that eliminates ann o-
tations on edi ting.

2.2.1 Disclaimer

Make sure you understandt  he legal disclaimer in the file COPYING.

2.2.2 Requirements

MediaWi ki 1.11.* or greater (tested from MW 1.11 to 1.16alpha (r54352)).

PHP 5.x or greater installed and working

MySQL >= 4.0.14 (version required by MediaWiki) or OR PostgreSQL >= 8.3

(note that support for the latter is still preliminary and requires some ex tra steps,

see PostgreSQL for details)
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Notes:

e SMW uses the PHP mb_*() multibyte functions such as mb_strpos in the
php_mbstring.dll extension . This is standard but not enabled by default on some
distributions of PHP.  See the PHP man ual for det ails.

e For installation and upgrade, SMW needs the rights to create new tables (CREATE)
and to alter tables (ALTER TABLE). Both can be removed again after SMW was set
up. The script SMW_setup.php can use the DB credentials from AdminSe t-
tings.php for this p  urpose, avoiding the need of extra rights for the wiki DB user.

e SMW creates and alters temporary tables for certain semantic queries. To do this,
your wikidb user must have privileges for CREATE TEMPORARY TABLES. If this is
not desired, the SMW features w hich require this right can be disabled by adding
the following to Localsettings.php:

$smwgQSubcategoryDepth=0;
$smwgQPropertyDepth=0;
$smwgQFeatures = SMW_ANY_QUERY & ~SMW_DISJUNCTION_QUERY;

$smwgQConceptFeatures = SMW_ANY_QUERY & ~SMW_DISJUNCTION_QUERY &
~SMW_CONCEPT_QUERY;

2.2.3 Installation

If you upgrade an existing installation of Semantic MediaWiki, also read the remarks in
the section Upgrading existing installations below! Installing SMW basically requires three
(or four) easy steps:

(1) Copy files. Extract the downloaded archive, or check out the current files from SVN

to obtain the dire ctory "SemanticMediaWiki" that contains all relevant files. Copy this
directory to "[wikipath]/extensions/" (or extract/download it to this place). We abbrev i-
ate "[wik ipath]/extensions/SemanticMediaWiki" as "[S MW_path]" below.

(2) Enable the extension. Insert the following two lines into the file "[wik i-
path]/LocalSettings.php™:
include_once("$IP/extensions/SemanticMediaWiki/includes/SMW_Settings.php");
enableSemantics('example.org");

where example.org should be replaced by your server's name (or IP address). This string

is only used as a glo bally unique name for identifying the wiki's exported data  on the
Sema ntic Web, and a valid server name works very well for that purpose. There is no

need to worry if a wiki has more than one server name T just pick one.

(3) [optional] Adjust namespaces. If didn't make any change the your wiki's nam e-
spaces, you can skip th is step. If you have defined your own custom namespaces , you
have to set the parameter $smwgNamespacel ndex before including SMW_Settings.php.
Semantic M ediaWiki uses ten additional namespace indexes, in the range from 100 to

109. Note, 100 and 101 are only needed if $smwgSMWB etaCompatible is set. 106 and
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107 are reserved for the SemanticForms extension and not used b y SMW. See the doc u-
me ntation within SMW_Settings.php for details. If you add namespaces after installing

SMW, then you have to assign them to higher numbers than those used by Semantic
MediaWiki.

Note: Semantic MediaWiki only evaluates semantic annotation S in some namespaces.
For example, by default it ignores semantic annotations in talk pages. If you want to

change the namespaces with annot ations (likely if you have added your own custom
namespaces), then you have to change the array variable $smwgNamesp acesWit h-
SemanticLinks in SMW_Settings.php.

(4) Setup database. In your wiki, log in as a user with admin status and go to the
page "Sp ecia:SMWAdmiIn" to do the final setup steps. Two steps are needed: at first,
trigger the dat abase setup ("Database insta llation and upgrade"). Afterwards, activate
the automatic data u pdate ("Data repair and upgrade"). Note that the first step requires
perm issions to alter/create database tables, as explained in the above note. The second
step takes some time; go to Sp ecial:SMWAdmin to follow its progress.

2.2.3.1 Testing your Installation

If you are uncertain that everything went well, you can do some testing ste ps to check if
SMW is set up pro perly.

Go to the Special:Version page. You should see Semantic MediaWiki (version nn) listed
as a Parser Hook there.

Create a regular wiki page named "TestSMW", and in it enter the wiki text
Property test: [[testproperty ::Dummypage]]

When previewing the page before saving, you should see a Factbox at the bottom of the
art icle that shows your input. After saving the page, click on the link "Browse properties"
in the page's toolbox. This view should show Testproperty with v alue Dummypage.

2.2.3.2 Running SMW on older versions of MediaWiki

In general, it is not recommended to run older versions of MediaWiki, since every new

release brings also security fixes. If your site is still running on PHP4, SMW is not su p-
ported. It would har  dly be possible to backport the code to the old PHP version. If you

have PHP5 but an older MediaWiki version, additional patches/modifications might be

needed. Download an older release of SMW and have a look at the included INSTALL i n-
structions to find ou  t whether other changes are recommended therein.

2.2.4 Upgrading existing installations

Existing SMW installations that already use the default store (SMWSQLStore2) can simply
follow the above i nstallation steps. This covers all sites with SMW 1.4.1 or greater , and
all sites with SMW 1.2 to SMW 1.3 that do not use a special setting to switch back to the
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old store ("SMWSQLStore" or "SMWRA PStore"). In the latter cases the new data upgrade
feature will ensure that your data is refreshed to the new version. To spee d up the u p-
date, use MediaWiki's script runJobs.php. When upgrading from SMW versions 1.4, it can

also be us eful to do a manual data updat e to ensure that the values for new special
properties are stored correctly, but this is not strictly required for normal operation.

Older SMW versions or SMW versions that use the old store can upgrade in the same
fashion, but first need to remove any s etting that configures SMW to use the old store.
Again, all data will immediately be available when the data upgrade has finished.

Directly after enabling SMW 1.4.3, it can potentially happen that the site shows SQL e r-
rors due to background jobs trying to access the new DB structure even before you in i-
tialised it. This can even block you from reaching SMWAdmin. In this case, either use the

script SMW_setup.php from the command -line, or access your database and delete all
entries in the table "job". After t his, no errors should show up while accessing the special

page for initial isation.

Especially when upgrading from SMW 1.3 or older, extensions of SMW (e.g. Semantic
Forms ) need to be updated to a version that is compatible with SMW 1.4.3. See your

exte nsion's homepage for details. If used, it is suggested to update to Semantic Result
Formats (SRF) in version 1.4.6 or greater. The formats have been migrated to this e X-

tension package and are enabled there by default after installation.

2.2.4.1 Changed configuration options

Some configuration  options (used in LocalSettings.php) have changed since SMW 1.0. All
settings are doc umented in detail in the file SMW_Settings.php. The following list gives
the version in which a setting was first introduced, so it can be ignored if you already run

this version or a more recent one.

e [1.3] Since SMW 1.3,the Factbox is hidden by default and will only appear. As a
compensation, the toolbox (usually on the left below the search field) shows a link
to Special:Browse . To use the display behaviour of the Factbox as it was before
SMW 1.3, set $smwgShowFactbox = SMW_FACTBOX_NONEMPTY; The new link
and the Factbox during editing can also be configured; see SMW_Settings.php for

details.

e [1.2.1] SMW will no longer support nested link syntax in property values by d e-
fault, since this was known to cause problems. To re -enable this, set
$smwgLin ksInValues = true;

e [1.2] If your wiki uses <ask> syntax or the Relation: namespace, you may want

to set $smwgSMWBet aCompatible = true; before the line including
SMW_Settings.php in LocalSe ttings.php. Consider changing <ask> to #ask to be
able to drop SMW beta compatibility.

e [1.2] Ifyou had a setting $smwgQDisjunctionSupport = false, then yo u now need
the following settings:

$smwgQFeatures = SMW_ANY_QUERY & ~SMW_DISJUNCTION_QUERY;
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$smwgQConceptFeatures = SMW_ANY_QUERY & ~SMW_DISJUNCTION_QUERY &
~SMW_CONCEPT_QUERY;

e [1.0] $smwgQEqualitySupportis one of SMW_EQ_NONE, SMW_EQ_SOME,
SMW_EQ_FULL (it was true or false until SMW 1.0 RC1 -3).

e [1.0] $smwgQDefaultNamespaces is now NULL by default, so that all namespaces
are queried. The d efaultin SMW RC 1 -3 was "array(NS_MAIN, NS_IMAGE)".

e [1.0] $smwgQDefaultLinking now defaults to 'all' such t hat all query results are
linked. This is not a performance issue any more. The default until SMW RC 1 -3
was 'subject'.

If you currently set any of these parameters in your LocalSettings.php, you need to u p-
date this file. Please see SMW_Settings.php for m ore documentation on the available
parameters.

2.3 Configuring the Concept Caching Feature

In order to speed up  semantic query answering for queri  es that use concepts , Sema n-

tic MediaWiki _ offers a special mechanism for pre  -computing query results. This feature is

esp ecially useful for large wikis that still want to make use of complex queries in a co n-
trolled way. In particular, there are various options to specify which queries should be

computed "l ife" and which queries should be answered only if a cache is avai lable.

The performance increase gained by caching a concept is comparable to the effect of r e-

placing every use of this concept by a MediaWiki category. It affects all semantic queries
that u se this concept as well as the di splay of the concept page as such. On the other

hand, pre -computed results for a concept query might become out of date, so the di S-
played results might no longer agree with the contents of the wiki. It is possible to speciy
how old a cached result should at most be until SMW will attempt to recompute its r e-

sults (see below).

2.3.1 Creating and managing concept caches

Under the default configuration, SMW will use a concept cache whenever it is available

and no older than one day. To create a cache for a concept, the maintenance script
SMW_conceptCache.php can be used. Like any other SMW script, it is executed by
changing into the directory [SMWpath]/maintenance and running php
SMW_conceptCache.php. Doing this will display a docume ntation on how to use this
script. If this fails, then you pr obably use a non -standard directory structure on your wiki

i read [SMWopath]/maintenance/README to find out how to run scripts in your case.

The script SMW_conceptCache.php has three basic modes of operation that are selected
by according param eters:

e php SMW_conceptCache.php  -- status shows the status of all concept caches on
your site (including the case that there is no cache for a concept). You can use
this now to see which concept pages you go t.
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e php SMW_conceptCache.php  -- create creates new caches for all concepts, or u p-
dates them if they are already there.
e php SMW_conceptCache.php  -- delete deletes the caches of all concepts.

Each of these actions refers to all concepts . There are a number o f parameters to restrict
the operation to only some concepts:

e --concept "Concept name" Process only the one concept of the given name. The
name should not include a namespace prefix, but it needs surrounding " if the
name contains spaces.

e --hard Process only concepts that are not allowed to be computed online accor d-
ing to the current wiki settings. See below for further details.

e --old <min></min> Process only concepts with caches older than <min>minutes
or with no caches at all.</min>

e --update Process o nly concepts that already have some cache, i.e. do not create
any new caches. For the opposite (only concepts without caches), use -- old with a
very high number.

e -s <startid></startid> Process only concepts with page id of at least <sta r-
tid></startid>

e -e <endid></endid> Process only concepts with page id of at most <e n-
did></endid>

These options can be combined to restrict the selection of concepts further. For example,
the call

php SMW_conceptCache.php  -- create -- update -- old 30

will create caches fora |l concepts that already have a cache, but where the cache is older
than 30 mi nutes.

2.3.2 Configuring SMW to use caches

SMW has basically three options for handling concepts in queries and on the conept
page:

e Compute the elements of the concepts when needed, using the current wiki data.
e Retrieve the elements of the concepts from a cache.
e Reject the use of the concept completely, treating it like a query with no results.

The default behaviour of SMW is use available caches if those are not older than one da Y,
and to othe rwisecompute concept elements on the fly as long as the concept would be

allowed as a (non -concept) inline query according to the current wiki settings. It is poss i-
ble to create co ncepts that are not allowed as inline queries, since the restr ictions on the
size and complexity of concepts are less strict than for inline queries. R esults for such
concepts will by default only be returned from cache (no matter how old it is), and ot h-
erwise not be supplied. The following sections explain the relev ant parameters to confi  g-
ure that behaviour.
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2.3.3 Which queries are allowed as inline?

Three parameters are used to determine how "complex" a query is: size, depth , and the

types of query features it uses. The size is essentially the overall number of query co ndi-
tions found in the query. The depth is the maximal number of chained property stat e-
ments. For example [[Some property::value]] has depth 1, and [[pro p-

ertyl.property2::value]] has depth 2. The query features are the types of query cond i-
tions that are use d. You can use #ask with format=debug to see the ize and depth of a

query.

SMW has configuration options to set a maximal size and depth, and to restrict the avai -
able features for qu eries that are used inline or on special pages. These parameters and
the ir default values are:

$smwgQMaxSize = 12;

e  $smwgQMaxDepth = 4;

o  $smwgQFeatures = SMW_PROPERTY_QUERY | SMW_CATEGORY_QUERY |
SMW_CONCEPT_QUERY | SMW_NAMESPACE_QUERY |
SMW_CONJUNCTION_QUERY | SMW_DISJUNCTION_QUERY;

The allowed features are simply all avail able features by default, but one could restrict
that on large wikis. To allow only cat egory and concepts queries, e.g., one would set:

$smwgQFeatures = SMW_CATEGORY_QUERY | SMW_CONCEPT_QUERY;

in LocalSettings.php. To allow also the conjunction (intersect ion) of these, one would use

$smwgQFeatures = SMW_CATEGORY_QUERY | SMW_CONCEPT_QUERY |
SMW_CONJUNCTION_QUERY;

If a query is not allowed according to these options, then it will be cut -down to a simpler
query. Concepts may use queries that do not meet thes e requirements. If this happens,

the concept is simply not co m puted "life" at all, and results are only shown when a cache

has been created for that concept. Concepts that are affected by this can be selected by

the option --hard in php SMW_conceptCache.ph p. In that way, users can create (pr o-
pose) concepts, and admini  strators may supply caches for them if feasible.

2.3.4 Which queries are allowed in concepts?

For concepts, SMW supports settings similar to those explained above, but with slightly
different defau lts:

$smwgQConceptMaxSize = 20;

$smwgQConceptMaxDepth = 8;

$smwgQConceptFeatures = SMW_PROPERTY_QUERY | SMW_CATEGORY_QUERY |
SMW_NAMESPACE_QUERY | SMW_CONJUNCTION_QUERY |
SMW_DISJUNCTION_QUERY;
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As before, these can be changed in LocalSettings.php. The defaults show that some qu e-
ries will be a llowed in concepts while not being allowed in #ask. As discussed before,
such co ncepts will not be enabled until they have some cache.

2.35 Hard and simple concepts

The above sections explained that some concepts in SM W are considered "hard". By d e-
fault, this is the case if they represent queries that would not be allowed as inline qu e-
ries. This can be changed by setting the value of the option $smwgQConceptCaching. The

possible settings are:

e  $smwgQConceptCaching=CON CEPT_CACHE_HARD; The default settingase  x-
plained above.

o  $smwgQConceptCaching = CONCEPT_CACHE_ALL; All concepts are considered to
be "hard", i.e. co ncepts will never be computed online and always rely on caches.

o  $smwgQConceptCaching = CONCEPT_CACHE_NONE; No concepts will be consi  d-
ered hard. Concepts may still use caches if available (see next section), but they
do not depend on them in any case. This can be useful if the concept nhamespace
is write -restricted to a certain trusted user group who will be the only ones who
can create new concept queries.

The default setting in SMW is $smwgQConceptCaching = CONCEPT_CACHE_HARD;

2.3.6 When will available caches be used?

Hard concepts will always try to use a cache, since they simply cannot display anything

wit hout a cache. For simple concepts, re  -computing the results online is possible, and
SMW will use the cache age to d ecide what to do. The configuration parameter
$smwgQConceptCacheLifetime specifies how old (in minutes) a cache is a llowed to be.
Older caches are not used if the configuration of SMW allows to compute their elements

online. The default setting is

o  $smwgQConceptCachelLifetime = 24*60;

corresponding to one day.

3 Browsing Interfaces

3.1 The Factbox

The factbox is a box at the bottom of wiki pages which sum marises the semantic data
that was entered into the page. This also helps editors to check whether Semantic M e-
diaWiki actually «understood» the supplied i nformation as intended. Users can read the
Factbox for getting a quick overview, and for using its lin ks to further information. Note

that the Factbox might be switched off by the site administrator, as some wikis do not

wish to show the added inform ation on each page (see  Configuring_ SMW_1.2 ).
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Factboxes show information in two columns: the left column displays the property that
some information b elongs to (e.g. population ), while the right column shows the value of
that property (e.g. 3,410,000 ). Each pro perty name is a link to the property's article in

the wiki, where one can normally find more i nformation about a property's meaning and
usage.
Annotations in the Factbox usually provide links to involved wiki pages, and for prope r-

ties that support Units_of Measurement , the Factbox also shows converted values in
other units.

The icon C\ next to each property value links to a simple search at Spe-
cial:SearchByProperty (see below). For example, if an article contains the annot a-
tion Germany then its Factbox links to a search listing all pages with the same anno tation

(i.e. everything located in Germany). Similarly, the header of the Factbox shows an icon
'@ that links to a simple semantic browser _ for the given page (see below).

The Factbox may also  show an icon %# that when clicked links to external web services

that provide more information about a property value. For example, a property for spec i-
fying ge ographic coordinates might link to online mapping services that provide aerial

images and maps of the chosen | ocation. Wiki admini  strators can choose the links that
each property di splays; see Adding_service links to_a_wiki for detail s on how to do it,
i.e. built -in properties that are relevant to SMW, are displayed in italics and show a

tooltip when hovering the mouse over them (requires JavaScript). This emphasises their

special meaning and helps editors to spot errors.

Finally, the factbox contains a link to retrieve the Factbox contents in the machine -
readable OWL/RDF format as explained in the section on Semantic Web technologi es in
SMW.

Editors can put the magic words on any page to hide or display (if nonempty) the
Factbox on any page, ind  ependently of the global wiki configuration.

3.2 Semantic Browsing

Special:Browse  offers a simple browsing interface for the computer -readable data of S e-
mantic M ediaWiki. Users start by entering the name of a page. The special then displays
all semantic properties of that page (similar to the con tent of the Factbox), and all s e-

mantic links that lead to that page. By clicking on the icon @ the user can browse to
another article. For a more detailed description and some config uration settings, see

Help:Browse .

3.3 Simple search interfaces

Semantic MediaWiki provides a number of very simple search forms that allow users to
find specifici nformation. These search features are accessed in various speci al pages:

e Special:SearchByProperty  has a simple search form for finding semantic bac k-
links . Users enter a property name and target valu e. The search returns a list of

ontoprise GmbH 2009 15 /| 77


http://smwforum.ontoprise.com/smwforum/index.php/Units_of_Measurement
http://smwforum.ontoprise.com/smwforum/index.php/Special:SearchByProperty
http://smwforum.ontoprise.com/smwforum/index.php/Special:SearchByProperty
http://smwforum.ontoprise.com/smwforum/index.php/Special:Browse
http://smwforum.ontoprise.com/smwforum/index.php/Adding_service_links_to_a_wiki
http://smwforum.ontoprise.com/smwforum/index.php/Help:Semantic_Web
http://smwforum.ontoprise.com/smwforum/index.php/Help:Semantic_Web
http://smwforum.ontoprise.com/smwforum/index.php/Special:Browse
http://smwforum.ontoprise.com/smwforum/index.php?title=Help:Browse&action=edit&redlink=1
http://smwforum.ontoprise.com/smwforum/index.php/Special:SearchByProperty

Semantic MediaWiki 1.4.3 User Manual

all pages that have that property with that value. If you search for a property of a
numeric type, and there are only few results, nearest results will be shown as
well. This can be switched off by setting $smwgSearchByPrope rtyFuzzy to false in

your | ocal settings. This service is directly accessible through the % link within the
Factbox or the browse page .
e Special:PageProperty  displays all values some page has for some property. Users
enter a page and a property name. The search displays a list of all values of the
property on that page. If Factboxes are enabled in the wiki, the same information
can also be read off the Factbox of the page. Since SMW 1.4.3, it is also possible
to retrieve all values that a property has been given throughout the wiki, simply
by le aving the subject input empty.

3.4 Viewing all properties, types, and values

Each property has an own page in the Property namespace, similar to the category pages
in MediaWiki's Cat egory namespace. These property pages show all pages using the
property toget her with the pro  perty's value(s) on that page, possibly with service links

Besides the links in the Factbox and the normal MediaWiki search, there are also special
ways of finding prope rties of a wiki:

e Special:Properties _ lists properties that appear in annotations ordered by the fr e-
quency of their usage. Most frequently used properties are displayed on top.

e Special:UnusedProperties _lists property pages that are not in any annotations.
This may indicate that a property was abandonded and should be deleted.

e Special:WantedProperties _ lists properties that are used but do not have a descri p-

tive page. This is not desirable, since users then cannot find any documentation
on such properties, so that conf usion may arise regarding their proper use.

e Special:Types lists the available datatypes for properties. See Help:Editing _ for an
introduction into datatypes and their relevance in SMW.

These special pages are particularly useful for wiki gardeners and editors, since they give
some ov erview of how properties are used in the wiki.
These approaches all search for semantic properties of pages. To simply view existing

pages about properties, categories, and types, even if unused or garbled , use M e-
diaWiki's Special:Allpages _ to display all pages within these namespaces.

3.5 External tool support

Semantic MediaWiki makes semantic knowledge available to external tools via its
OWL/RDF export , and it therefore is possible to write external tools that implement fu r-
ther advanced browsing and searching functionality. Currently, many tools that work o n
RDF output are not very user -friendly yet, but the su pplied data format RDF is easy to
process and could be integrated in much more elaborate web or desktop applications. For

more info rmation, there is a  list of tools  that have been tested with Semantic MediaWiki

so far. Feel free to add your own tool there as well.
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4 Semantic Search

Semantic MediaWiki includes an easy -to-use query language which enables users to
access the wiki's know ledge. The syntax of this query language is similar to the syntax of
annotations in Semantic M ediaWiki. This query language can be u sed on the special page

Special:Ask , in concepts , and in inline queries . This page pr ovides a short introduction to
semantic search in general. More detailed explanations are found on other pages of this
manual :

e Help:Selecting pages : explains the basic way to describe what pages should a p-
pear in a query result. This is the core of SMW's query language

e Help:Displaying information :introduces printout statements  as a way of showing
additional information in queries, such as prop erty values or category assig n-
ments.

e Help:Concepts : shows how queries can be saved in concepts , which are a kind of

«dynamic cat egories» offerend by SMW.

e Help:inline queries __: explains ways of including query results into wiki pages, and
shows how to format the query results for display. This is the pu rpose of the SMW
parser functions #ask and #show.

e Help:Iinferencing _: explains how one can specify general schematic knowledge in
SMW (and what thisisi  n the first place). This feature is used by SMW to smartly
deduce facts that were not d irectly entered into the wiki.

Naturally, answering queries requires additional resources, and the administrators of
some sites can d ecide to switch off or restrict que ry features in order to ensure that even
high -traffic sites can handle the additional load.

4.1 Introduction

Semantic queries specify two things:

1. Which pages to select
2. What information to display about those pages

All queries must state some conditions that describe what is asked for. You can select
pages by name, namespace, category, and most importantly by property values. For e X-
ample, the query

[[Located in::Germany]]

is a query for all pages with the "Located in" property with a value of "Germany" . 1 fyou
enter this in  Special:Ask and click "Find results", SMW executes the query and displays

results as a simple table of all matc hing page titles. If there are many results, they can
be browsed via the navigation links at the top and bottom of the query results, for exa m-
ple a guery for all pe rsons on semanticweb.org
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The second point is important to display more information. In the example above, one
might be inte rested in the population of the things located in Germany. To display that
on Special:Ask , one just enters the following in to the printout box on the right:

?Population

and SMW displays the same page titles and the values of the Population property on
those pages, if any. Prin  tout statements may have some additional settings to further
control how the property is displayed.

1.1 Selecting Pages

The most important part of the Semantic search _ features in Semantic MediaWiki is a si m-
ple format for describing which pages sh ould be displayed as the search result. Qu eries
select wiki pages based on the information that has been specified for them using Cate-
gories , Properties , and maybe some other [MediaWiki features such as a page's nam e-
space. The following paragraphs introduce the main query fe atures in SMW.

4.1.1 Categories and property values

In the introductory example , we gave the single condition [[Located in::Germany]] to
describe which pages we were interested in. The markup text is exactly what you would

otherwise write to  assert that some page has this property and value. Putting itin a s e-
mantic query makes SMW return all such pages. This is a general scheme: The syntax for
asking for pages that satisfy some condition is exactly the syntax for explicitly asser ting

that this condition holds.

The following queries show what this means:

1. [[Category:Actor]] gives all pages directly or indirectly  (through a sub -, subsub -,
etc. category) inthe ca  tegory.
2. [[born in::Boston]] gives all pages annotated as being about someone born in

Boston.
3. [[height::180cm]] gives all pages annotated as being about someone having a
height of 180cm.
By using other categories or properties than above, we can already ask for pages which

have certain annot  ations. Next let us combine those requirements:

[[Category:Actor]] [[born in::Boston]] [[height::180cm]]

asks for everybody who is an actor and was born in Boston and is 180cm tall. In other
words: when many co  nditio ns are written into one query, the result is narrowed down to
those pages that meet all the requirements. Thus we have a logical AND . By the way:
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queries ca n also include line breaks in order to make them more rea dable. So we could
as well write:

[[Category:Actor]]
[[born in::Boston]]

[[height::180cm]]

to get the same result as above. Note that queries only return the articles that are pos i-
tively kno wn to satisfy the required properties: if there is no property for the height of
some actor, that actor will not be selected.

When specifying property values, SMW will usually ignore any initial and trailing
whitespace, so the two cond itions [[height::180  cm]] and [[height:: 180cm ]] mean the
same. Datatypes such as number may have add itional features such as ignoring commas

that might be use to separate the thousands. SMW will also treat sy nonymous page
names the same, just like MediaWiki would usually consider Semantic wiki , Seman-
tic_ wiki , and semantic wiki to refertothe s ame page.

4.1.2 Property values: wildcards and compar ators

In the examples above, we gave very concrete property conditions, using «Boston» and

«180cm» as values for properties. In many cases, one does not look for only one parti Cu-
lar values, but for a whole range of values, such as all actors that are taller than 180cm.

In some cases one may even just look for all pages that have any values for a given

property at all. For example, the deceased people could be those which have a value for
the property «date of death». Such general conditions are possible with the help of com-
par ators and wildcards .

e Wildcards are written as "+" and allow any value for a given condition. For e X-
ample, [[born in:+]] r eturns all pages that have any va lue for the property «born
inx»,

Comparators are special symbols like < or >. They are placed after . in property cond  i-

tions. SMW cu rrently supports the following comparators:

e > and <: greater than/less than or equal
e Il:unequal
o ~: «like» comparison for strings (disabled by default)

Comparators work only for property values, but not for conditions on categories. A wiki
installation can limit which comparators are available, which is done by the administrator
by modifying the value of $smwgQCompantors as explained in the file SMW_Settings.php.
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41.2.1 Greater than or equal, less than or equal

With numeric values, you often want to select pages with property values within a certain
range. For e xample

[[Category:Actor]] [[height::>6 ft]] [[height::<7 ft]]

asks for all actors that are between 6 feet and and 7 feet tall. Note that this takes adva n-
tage of the automatic unit conversion: even if the height of the actor was set with
[[height::195cm]] it would be recognized as a correct answer (provided that the

datat ype for height understands both units, see Help:custom units ). Note that the co m-
parator means greater/less than or equal T the equality symbol = isnot needed.

Such range conditions on property values are mostly relevant if values can be ordered in
a natural way. For example, it makes sense to ask [[start date::>May 6 2006]] but is is
not really helpful to say [[homepage URL::>http://www.somewhere.org]]

If a datatype has no natural linear ordering _, Semantic MediaWiki will just apply the a I-
phabetical order to the normalised datavalues as they are used in the RDF export . You
can thus use greater than and less than to s elect alphabetic ranges of a string_ property.
For example, you could ask [[surname::>Dq]] [[surname::<G]] to select surnames b e-
tween «Do» and up to «G». For wiki pages, the comparator refers to the name of the

given page (without the namespace prefix).

Here and in al | other uses of comparators, it might happen that a searched for value

really starts with a symbol like &It . In this case, SMW can be prevented from interpre t-
ing the symbol as a comparator if a space is i nserted after :: . For example, [[property::
<br>]]r eally searches for pages with the value «<br>» for the given property.

4.1.2.2 Not equal

You can select pages that have a property value which is unequal to a given value. For

example, [[Area code::!415]] will select pages that have an area code which is not

«41 5». Note that this is query descri ption does not look for pages which do not have an
area code 415. Rather, it looks for all pages that (also) have a code unequal to 415. In

particular, pages that have no area code at all cannot be the result of the above query.

As with the (default) equality comparator, the use of custom units  may require rounding

in numeric co nversions that can lead to unexpected res ults. For example, [[height::16.00

ft]] may still select someone whose height displays as «6.00 feet» simply because the

exact numeric value is not really 6. In such situations, it might be more useful to query

for pages that have a property value outside a certain range, expressed by taking a di s-
junction (see below) of conditions with < and >.
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4.1.2.3 Like

The comparator ~ works only for properties of Type:String _ and Type:Geographic coord -
nate . For strings, in a like condition one uses ' *' wildcards to match any sequence of
characters and ' ?' to mat ch any single character. For example, one could ask "[[A d-

dress::~*Park Place*]]" to select addresses containing the string «Park Place», or
"[[Honorific::~M?.]]" to select both «Mr.» and «Ms.». For coordinates, this comparator
takes a coo rdinate and finds  all points that are close to it (provided they match the other
crit eria). The default distance away is 5 miles, or 8.05 kilometers, its equivalent. This

distance can be changed by adding the "distance="p arameter, which can take a value in
either miles or  kilometers. So, to find all pages with a coordinate value within 3 kilom e-
ters of the Eiffel Tower, you could add "[[Coord inates::~ 25.0955°N,

55.342083°E ]]|distance=3 km".

4.1.3 Unions of query results: disjunctions

Disjunctions are OR -conditions that admits  everal alternative conditions on query results.
SMW has two ways of writing disjunctions in queries:

e The operator ORis used for taking the union of two queries.
e The operator || is used for disjunctions in values, page, and category names.

In any case, the disjunction requires that at least one (but maybe more than one) of the
possible altern atives is satisfied (  logical OR ). For example, the query

[[born  in::Boston]] OR [[born in::New York]]

describes all pages of people born in Boston or New York. This can also be written with
|| as as [[born in::Boston||[New York]]. In the latter case, «Boston||[New York» d e-
scribes a value that may be either of the two alt ernatives. Writing queries with [| is usu-

ally more concise, but not all disjunctions can be written in this way. The following is an
example that can not be expressed with Il :

[[born in::Boston]] OR [[Category:Actor]]

The || syntax can be used not only in property values, but also with catgories, like in the
query [[Cat egory:Musical actor||Theatre actor]].

4.1.4 Describing single pages

So far, all conditions depended on some or the other annotation  given within an page.
But there are also conditions to directly select some pages, or pages from a given nam e-
space.
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Directly giving some page title (possibly including a namespace prefix), or a list of such
page tit les separated by || , selects the pages with those names. An example is the

query

[[Brazil||France||User:John Doel]]

which has three results (at least if the pages exist). Note that the result does not display
any namespace pr efixes; see the hover box or st atus bar of the browser, or follow the

links to determine the namespace. Restric ting the set based on an attribute value one
could ask, e.g., «Who of Bill Murray, Dan Ay kroyd, Harold Ramis and Ernie Hudson is
taller than 6ft?». But direct selection of arti cles is most useful if further properties of

those art icles are asked for, e.g. to simply print the height of Bill Murray.

To select a category in this way, a : must be put before the category name. This avoids
confusing [[Category:Actor]] (return all act ors) and [[:Category:Actor]] (return the cat e-
gory «Actor»).

4.1.5 Restricting results to a namespace

A less strict way of selecting given pages is via namespaces. The default is to return

pages in every namespace. To return pages in a particular namespace, spe cify the nam e-
space with a «wildcard», e.g. write [[Help:+]] to return every page in the «Help» nam e-
space. Since the main namespace usually has no prefix, write [[:+]] to select only pages

in the main namespace.

Disjunctions work again with the || syntax a s above. For example, to return pages in
either the main or «User» namespace, write [[:+||User:+]]. To return pages in the
«Category» namespace, a : is again needed in front of the namespace label to prevent
confusion.

4.1.6 Subqueries and property chains

Enum erating multiple pages for a property is cumbersome and hard to maintain. For i n-
stance, to select all actors that are born in a Italian city one could write:

[[Category:Actor]] [[born in::Rome||Milan||Turin||Florence]]...]]

To generate a list of all these Italian cities one could run another query

[[Category:City]] [[located in::Italy]]

and copy and paste the results into the first query. What one would like to do is to use
the city query as a  subquery within the actor query to obtain the desired result d irectly.
Instead of a fixed list of page names for the property's value, a new query enclosed in
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<g> and </g> is inserted within the property condition. In this example, one can thus
write:

[[Category:Actor]] [[born in::<g>[[Category:City]] [[located
in:: ltaly]l</g>]]

Arbitrary levels of nesting are possible, though nesting might be restricted for a partic u-
lar site to ensure pe rformance. For another example, to select all cities of the European
Union you could write:

[[Category:Cities]]

[[located in:: <g>[[member of::European Union]]</g>]]

(no results within this wiki)

In the above example, we essentially have cosntructed a chain of properties «located in»
and «member of» to find things that are located in something which is a member of the
EU. Queries can be written in a shorter form for this common case:

[[Category:Cities]] [[located in.member of::European Union]]

This query has the same meaning as above, but with much less special sybols required.

In general, chains of properties are created by list ing all properties separated by dots. In
the rare case that a property should co ntain a dot in its name, one may start the query
with a space to prevent SMW from inte rpreting this dot in a special way.

NOTE : It is not possible to use a subquery to obtain a list of properties that is then used
in aquery. See #Subqueries for properties below .

4.1.7 Using templates and variables

Arbitrary templates and variables can be used in a query. An example is a selection crit e-
ria that displays all f  uture events based on the current date:

[[Category:Event]]

[lend date::>{{CURRENTYEAR}} - {{CURRENTMONTH}} { CURRENTDAY}]]

Another particularly useful variable for inline queries is {{FULLPAGENAME}} for the current
page with namespace, which allows you to reuse a generic query on many pages. For an
example of this, see  Property:Population . Read about inline queries for more information.
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4.1.8 Sorting r  esults

It is often helpful to present query results in a suitable order, for example to present a

list of European cou ntries ordered by population. Special:Ask  has a simple interface to
add a sorting condition to a query. The name of the property to sort by is entered into a

text input, and ascending or descending order can be selected. SMW will usually attempt

to sort results by the natural order that the values of the selected property may have:

numbers are sorted numerically, strings are sorted alphabetically, dates are sorted
chronologically. The order therefore is the same as in the case of th e < and > compar a-

tors in queries. If no specific sorting condition is provided, results will be ordered by their
page name.

It is possible to provide more than one sorting condition. If multiple results turn out to be

equal regarding the first sorting con dition, the next condition is used to order them and
so on. A query for actors, e.g., could be ordered by year of birth and use the last name

of the actor as a second ordering condition. All actors that were born in the same year
would thus be ordered alph  abetically by their last name instead of appearing in random
order.

Sorting a query can also influence the result of a query, because it is only possible to sort

by property values that a page actually has. Therefore, if a query is ordered by a pro p-
erty ( say «Population») then SMW will us ually restrict the query results to those pages

that have at least one value for this property (i.e. only pages with specified population

appear). Therefore, if the query does not require yet that the property is present i n each
query result, then SMW will silently add this condition. But SMW will always try to find

the ordering property withint the given query first, and it is even possible to order query

results by subproperties. Some examples should illustrate this:

e [[C ategory:City]] [[Population::+]] ordered by «Population» will present
the cities with population in ascending order. The query result is the same as
without the sorting.

e [[Category:City]] ordered by «Population» will again present the cities with
populati on in ascending order. The query result may be modified due to the sor t-
ing condition: if there are cities without a pop ulation given, then these will no
longer appear in the result.

e [[Category:City]] [[has location country.population::+]] ordered by
«Popu lation» will present the cities ordered by the population of the countries
they are located in. The query result is not changed, but «population» now refers
to a property used in a subquery.

If a property that is used for sorting has more than one value f or some page, then this
page will still a ppear only once in the result list. The position that the page takes in this

case is not defined by SMW and may corr espond to either of the property values. In the
above examples, this would occur if one city would have multiple population n umbers
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specified, or if one cit y is located in multiple countries each of which has a population. It
is suggested to avoid such situations.

Query results displayed in a result table can also be ordered dynamically by clicking on

the small sort icons found in the table heading of each column. This function requires

JavaScript to be enabled in the browser and will sort only the displayed results. So if,

e.g., a query has retrieved the twenty world -largest cities by popul ation, iti s possible to
sort these twenty cities alphabetically or in reverse order of population, but the query will

certainly not show the twenty world -smallest cities when reversing the order of the pop u-
lation column. the d ynamic sorting of tables attepts to use the same order as used in
SMW queries, and in particular orders numbers and dates in a natural way. However, the
alphabetical order of strings and page names may slightly vary from the wiki's alphabetic

order, simply because there are many international al phabets that can be ordered in di f-
ferent ways depending on the language pre ference.

4.1.9 Linking to Semantic Search Results

Links to semantic query results on Special :Ask can be created by means of the inline
query feature in SMW as explained in its documentation. It is not recommended to create
links directly , since they are very lengthy and use a specific encoding. Developers who

create extensions that link to Special:Ask should also use SMW's inte  rnal functions for
building links. Understanding the details of SMW's encoding of queries in links is ther e-

fore not required for using SMW.

4.1.10 Things that are not possible

4.1.10.1 Subqueries for properties

It is not possible to use a subquery to obtain a list of properties that is t hen used in a
query. One can, ho wever, use a query that returns a list of properties, and copy and
paste the result into another query. Alternatively, one can use the template  results fo r-

mat to pass properties directly to another query.

4.1.10.2 Queries with speci al properties

SMW currently does not support queries for the values of any of SMW's built -in Special
properties such as «Has type», «Allows value» or «Equivalent URI».

4.2 Displaying Information

Queries in Semantic MediaWiki return a list of pages, and the default result of a query
ther efore simply displays the selected pages' titles. Additional information such as a
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page's property values or categories, can be included into a query result by using add i-
tional printout statements that are introduced here. In Special:Ask , printout stat e-
ments can simply be entered into the input box on the right, with one stat ement per line.

There are different kinds of printout statme nts, but all of them can be recognised by the
question mark ? that they start with. The important difference between printout stat e-
ments and query descriptions is that the fo rmer do not restrict the result set in any way:

even if some printout has no value s for a given page, an empty field will be printed, but

the page is still part of the result.

4.2.1 Printing property values

The most common form of printout statements are property printouts, that make SMW
display all values a ssigned to a certain property. Th ese are written simply as a question
mark followed by the property name, e.g.

?population

prints the values for «population» of all query results. On Special:Ask , the result of each
printout is shown in a table column that is labelled by the name of the property. It is

possible to change that label for a printout, and this will be very useful when using qu e-
ries on wiki pages (it is not really relevant on Special:Ask of course). The equality symbol

is used to change the label:

?population = Number of inhabitants

The above still prints population, but with the modified labe I in the table header. As me n-
tioned above, property printouts may have an empty result for some pages, e.g. if som e-
thing does not have any pop ulation. Property conditions with wildcards (see above) can

be used to ensure that all elements in a query result have some value for the printed

property, if this is desired.

4.2.2 Printing categories

There are two ways to print category information: either SMW prints all categories a S-
signed to some page, or SMW checks for one particular category. The first case is
achie ved by the printout

?Category

where «Category» is the name of the Category namespace in the local language. This
printout will show all ca  tgories that are directly used on a result page. The other option is
to ask for one particular cat egory, such as

?Category:Actor
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The result then will contain a column «Actor» that contains X for all pages that directly
belong to that cat egory, and is empty otherwise. Again, one can change the label using
equality:

?Category:Actor = A

will merely display an «A» as the h eader of the result column which might be more se n-
sible given that the e  ntries in that column are very short. It is also possible to change the
way in which this kind of cat egory queries are formatted, as described below.

4.2.3 The main result column

All queri es by default display the main list of result pages in the first column. In some

cases, it can be useful to move that to another position. This is not relevant for Spe-
cial:Ask , but can be quite useful in inline queries . A special printout statment is avai lable

for this purpose:

?

This single question mark addresses the «unlabelled result column» that shows the main
result list. As before, different labels can be assigned with the equality symbol, e.g.

? = Results

4.2.4 Display format

Many printout statements can be further customised by giving a printout format  which
can be given after a property name, separated by the symbol #. The available formats
depend on the type of the printout and i nvolved property.

42.4.1 Plain (unformatted) printouts

A general format that is supported by most types of printouts is the plain format (or

empty format ), available since SMW 1.4.3. Printouts with this format will avoid all forms

of beautification or linking in their presentation, and return a plain value instead. This is
particularly useful when results are further processed in te mplates or parser functions. To
select the plain output format, a hyphen (" -") or simply nothing is used as a printout
string, as in the following examples:

?population# -

?capital #

Both printouts select the plain format. Spaces do not matter and can be inserted to i n-
crease readability. For ~ numerical properties like the population number, the plain format
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is a simple number string without commas to separate digit s. For properties of type pa-
ge, the plain output is simply the name of the page without any link.

4.2.4.2 Formats for specific printout types

For properties that support units , queries can thus determine which unit should be used
for the output. To print the height in cm, e.g., one would use the following:

?height#cm

this assumes that the property height is aware of the unit «cm». For properties of type

date , the output format "ISO" is a vailable to obtain results in a technical format that co n-
forms to the ISO 8601 standard. Other datatypes may have different printout formats.

See the types documentation for details.

For printouts of the form ?Category:Actor , the display format can be use d to modify
what SMW will display for cases where a page is (or is not) in the category. The following
is an example:

?Category:Actor#an actor, not an actor

This will show the text «an actor» for all pages that are actors, and the text «not an a c-
tor» othe rwise. This can, for example, also be used in combination with small images to
display icons for certain categ ories.

4.3 Concepts

It is possible to store gueries in Semantic MediaWiki _ on dedicated pages, called con-
cepts . These pages can be viewed as «dynamic categories», i.e. as collections of pages
that are not created manually, but that are co m puted by SMW from the description given

by a query. An example could be the concept of European cities. In traditional MediaWiki
installations, one may have a category called European cities that holds all such cities. In
SMW, one would instead define the concept «European cities» by saying that it contains

all cities that are | ocated in Europe. No city page needs t 0 be changed, and yet one can
create many concepts about cities (such as «capital», «ltalian city», or «large coastal city

located at a river»).

4.3.1 Creating a concept

A concept is a page in the Concept: namespace that is always described by a semantic

guery , as e xplained in Help:Semantic search . For example, the  Concept:Semantic Web
events 2008 describes certain events in 2008. Its concept page contains the following

text to do that:
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{{#concept: [[Category:Event]] [[start date::> Jan 1 2008]] [[start
date::< Dec 31 2008]]

| Events in the year 2008 that have been announced on semanticweb.org.

To add more events, go to the page "Events" on semanticweb.org.

1

The parser function #concept is use d to define concepts. Its first parameter is a concept
description. Its second parameter is a short text that describes the concept. This descri p-
tion is 0 ptional and can also be left away. It is exploited in some uses of concepts in SMW

to have a concise s hort description of the co  ncept (e.g. as a default description in RSS
feeds). The co mplete concept page will then show this data, an d give a preview of the
results.

It is possible to have other content on the concept page as well. Any normal wiki text can

go before and after the use of #concept but it will not have any effect on the definition of

the concept. The #concept parser fun ction can only be used on pages in the Concept:
namespace, and it can only be used once on each such page.

4.3.2 Using concepts

Concept pages as such can be browsed to view the contents of some concept, similar to
category pages. But they can also be used in oth er semantic queries just like categories.
For e xample, the following query would show all pages in the above concept of events
which are also located in Germany:

[[Concept:Semantic Web events 2008]] [[located in Germany]]

Note that this would look almost the same if we would have a category called «Semantic
Web events 2008». therefore, concepts are also like stored queries that can be reused in
other qu eries if desired.

SMW's inline queries may also use concepts, and in some cases even the concept d e-
scription is used to bea  utify an output. Concept descriptions are also included in SMW's

RDF export in form of OWL class descriptions, so that other Semantic Web  tools can
download and reuse the concept descriptions.

4.4 Inline Queries

Semantic MediaWiki includes a simple query language for semantic search , so that users
can directly r equest certain information from the wiki. Readers who do not wish to learn

the query syntax can still pr ofit from this feature: inline queries dynamically include
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query results into pages. So queries created by a few editors can be consumed by many
readers.

Inline queries are similar to other semantic search features, and can also be restricted on

a site in order to e nsure sufficient performance. Since inline queries exploit the existing

caching mechanisms of  MediaWiki , most requests for a page with such dynamic content S
can be se rved without any performance impact whatsoever.

4.4.1 Introduction to #ask

The basic way of writing an inline query is to use the parser function #ask. The query
string (See selecting pages for syntax) and any  printout statements are directly given as
parameter, like inthe fo llowing example:

{{#ask: [[Category:City]] [[located in::Germany]]
| ?population
| ?area#km? = Size in km?

B

Here we query for all cities located in Germany, and two additional printout statements
are used (a si mple one and one with some extr a settings). This displays the following
result on a page:

] i Population [4 Size in km?
Berlin 3,391 407 891.69 km?
Hannover 515,772
Munich 1269677 310.46 km?
Stuttgart 595 452 207 .458 km?
It is common to put the query as the first parameter behind #ask:. All other parameters
are separated by |, just like for other parser functions . The exact formatting of the inline
guery is not essential, but it is good to use line breaks to make it more readable to other
editors. As with all templates, one line per parameter, starting with the | is most a c-

cepted in practice.

Note that all the arguments to the #ask: function are ignored by the page parsing, hence
the above e xample does not add a category or a «located in» property annotation to this
page. A few more things to note are:

e The pipe '|' symbol is used to separate the conditions from the property to di S-
play.

e The conditions for display are a single argument to the #ask function, so there are
no '|' symbols b etween them.

e White space and line breaks can be used within the #ask function, SMW is fairly
flexible there.
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e The format of the results display changes when you request display of additional
properties. SMW picks an appropriate default format for query results, but yo u
also have detailed control of the appearance of query results.

Knowing the basics of  query string  and printout statements therefore is enough to write
many kinds of queries. But there are many cases where the standard table output of a

query may not be the best choice, o r where further settings are desired (like the max i-
mum number of results that should be di splayed). For this purpose, inline queries have a
number of other possible parameters that one can use to control their appearance in d e-

tail. The general syntax for # ask therefore is the following:

{{#ask: argument 1 | argument 2 | ¢é }}

Most of this page explains the various arguments one may use in inline queries.

Prior to Semantic MediaWiki 1.0 there was a different syntax for inline queries using an
<ask> tag, whi  ch is still enabled on some wikis. Please see the old documentation page

for details on this  feature. It is strongly reco mmended to use only the new syntax now.

4.4.2 The #show parser function

A common usage of queries is to display only a single property value for a single page.

For example, one could insert the population of Berlin into some articl e, and use a query
instead of manual copying to achieve this. SMW has a special shortcut to make such qu e-
ries simpler. For example, one can write

{{#show: Berlin | ?population}}

to display the population of Berlin (Result: «»). The function otherwise work s like an
inline query, and all p  arameters available for inline queries can also be used on #show if
desired. The above function can also be wri tten as an #ask query as follows:

{{#task: [[Berlin]] | ?population = }}

Here the equality symbol assigns anothe r label for displaying the property, and this label
is empty. Wit hout this, the result would display «Population:» before the actual number.

4.4.3 Standard parameters for inline queries

In general, an inline query is a request to find a number of pages that sa tisfy certain
requir ements. The query must answer three questions:

1. Which pages are requested? (  guery description )
2. What information should be d isplayed about those pages? (printout statements )
3. How should the results be formatted within the page?
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The first two points are explained in their respective manual pages. The third point is
impo rtant to smoothly include query results in pages, yet is largely independent of the

first two. Without further settings, queries o ften produce tables like above or simple lists
(if no addit ional printouts are used). An e xample of another possible format are bulleted
lists, which one can create with the parameter format=ol:

{{#ask: [[Category:City]] [[located in::Germany]]
| ?Population

| format=ul
1

This will produce the following outpu t:

Berlin (Population 3,391 407)

Hannover (Population 515 ,772)
Munich (Population 1,259 677)
Stuttgart (Population 595 452)

SMW implements a wide variety of output formats for inline queries, and allows you to

futher control results display using a MediaWiki template. The parameter format is one of

the most important param eters for selecting the appearance of query result s and will be
explained in more detail below. The following table gives an overview of common p a-
rameters that can be used in basically all queries:

Parameter Possible values Description

selected output format; some f or-
format a format name (see below) mats allow further parameters (see
#Result formats )

maximal number  of pages s elected

limit non - negative number .
¢ (in the case of a table: rows)

offset number where to start

. name of properties to use for sor t-
property name or a list of property . . .
sort ing queries (see Help:Selecting
names separated by ,

pages)
ascending/asc, descen d- defines how results should be o r-
order ing/desc/reverse, or a list of those if dered, only applicable if sort i S
more than one property is used for sor t- used, ascen ding is the d efault (see
ing Help:Selecting pages )
headers show, hide shows or hides the | abels/headers

ontoprise GmbH 2009 32 | 77


http://smwforum.ontoprise.com/smwforum/index.php?title=Help:Inline_Queries&context=Help%3ASemantic+MediaWiki+1.4.3#Result_formats
http://smwforum.ontoprise.com/smwforum/index.php/Help:Selecting_pages
http://smwforum.ontoprise.com/smwforum/index.php/Help:Selecting_pages
http://smwforum.ontoprise.com/smwforum/index.php/Help:Selecting_pages

Semantic MediaWiki 1.4.3 User Manual

used in some output formats such
as «t able», hide is default

titte of the first column (the one
with the page titles in it), default is

no title; setto - to su ppress prin t-
ing the page titles

mainlabel plain text

defines which article names in the
link none, subject, all result are hyperlinked, all no rmally
is the default

if, for any reason, the query r e-
default plain text turns no results, this will be
printed instead

. . initial text that prepends the ou t-
intro plain text ) )
put, if at least some results exist
. text that is appended to the ou t-
outro plain text

put, if at least some results exist

text for continuing the search (d e-

searchl abel plain text
P faul t irthergegultsh)u

In addition to the above, some formats have their own parameters that control special
aspects of the format. These special settings are described in the documentation of each
format.

Result limits and links to further results

You can set the parameter limit to restrict the maximum number of results that are r e-
turned. For exa mple, the query

{{#ask: [[Category:City]] [[located in::Germany]]
| limit=3
1

displays at most 3 cities in Germany. Even if you do not specify a value for limit, SMW
always applies some limit to the results a query returns. Depending on a site's settings, it

might be possible to increase the number of displayed results by specifying a higher
value for limit. However, there is usually a max imum limit that cannot be exceeded, set
by the wiki administrator based on performance considerations.

Running the above query prod uces:

Berlin, Hannover, Munich ... further results
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This shows that whenever a query does not display all results due to a limit, it will no r-
mally show a link to «fu  rther results». The text of this link can be modified by setting the
parameter searchlabel. If the value of searc hlabel is empty, then  no link to further results
appears. Some output formats (see below) never display the search link, or display it

only if a searc hlabel was specified.

An interesting application of limit and searchlabel is to display only a link to the results of
a search, wit hout showing any result inline. You achive this by specifying a limit of «0» or
«-1». For instance, the query

{{#ask: [[Category:City]] | limit=0 | searchlabel=Click to browse a list of
cities }}

displays: Click to browse a list of cities . this link will only appear if there are any results

at all. In other words, SMW will still compute the query to check if there are any results.

If this is not needed, or if a link should be shown in any case, one can use the limit « -1»,
SMW will then only print a link to further results, even if no r esults exist at all. ~ This also
saves some computation time on the server.

443.1 | ntroduction and default text

If no articles satisfy the conditions of a query, nothing is shown . This is sometimesaus e-
ful behaviour, but o ften certain texts should be shown or not shown depending on
whether the query has results or not. For exa mple, one may want the query to show an

output of the fo  Ilowing form:

Upcoming conferences: ISWC2008, IJCAI2007 , é

where the list of conferences is generated by a suitable query. If the query (for whate ver
reason) would not return any results, the page would look as follows

Upcoming conferences:

which is not desirable. Two parameters exist to prevent this.

o default: this parameter can be set to a default text that should be returned when
no results are  obtained. In the above example, one would probably write s ome-
thing like

Upcoming conferences: {{#ask: ... | default=none}}

so that, if no result is obtained, the article will display

Upcoming conferences: none
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e intro: this parameter specifies a text that should be prepended to the output of a
query, but only if one or more results exist. In the above example, one could Wri-
te

{{#ask: ... | intro=Upcoming conferences:_}}

so that, if no result is obtained, nothing will be printed at all. Note that we use

«_» to encode the final space. This is needed for initial and final spaces in any p a-
rameter, since those are otherwise removed i nternally (this is always the case in
MediaWiki and is not specific to SMW).
Both of the above solutions will show the intended ou tput if results are found. It is also
possible to combine both parameters if desired. The parameters can also include M e-

diawiki ma rkup, such as links or templates, as long as this does not confuse MediaWiki in
recognising the #ask function.

Also note that if the set of pages selected in a query is empty, no header row or blank
line, not even any blank space, is produced. This can also be useful to «hide» queries

that are not applicable. However, it is not re commended to insert great amounts
of queries into every page, based on the assum ption that this can do no harm
since no output is generated. Indeed, answering queries requires much computational

resources and should not be done without a purpose.

Using default texts for queries is also a good habit in g eneral, since it may happen that a
query will no longer have any results in some future, e.g. due to changes in the way the

wiki orga nises its data. Such queries that once worked properly may be forgotten so that
nobody notices the query on a page labourin g to display not hing.

4.4.3.2 Sorting results

It has been explained in Help:Selecting pages  that query results can be ordered by one
or more prope rties. As explained there, Special:Ask has additional input fields to specify

sort properties and ordering. In inline queries, sort properties are defined with the p a-
rameter sort, and the order can be set with the p arameter order. The value of order
should be ascending or descending, or one of the short forms «asc» and «desc», or «r e-

verse». An example is the following query for the three largest cities in Germany:
{{# ask: [[Category:City]] [[Located in::Germany]]

| ?Population

| sort=Population

| order=descending

| limit=3

B
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As explained in  Help:Selecting _pages, sorting conditions may impose restrictions on the

set of query results. In the above case, only German cities that have a value for popul a-
tion are co nsidered. If more than one property is used for sorting, the parameters sort

and order can be set to lists of property names and orders, repse ctively, separated by
commas. The following is an example:

{{#ask: [[Category:City]] [[Located in::Germany]]
| ?State
| ?Population
| sort=State,Population

| order=ascending,descending
B

This query would re  turn all German cities for which a state and population was specified.

These results will be ordered by the name of the state they are located in (ordered a -
phabetically). Cities that are located in the same state will be ordered by their popul a-
tion, large st first («descending»).

Disjunctions in queries. SMW 1.2 allow you to use the keyword OR in inline queries to
take the union of two queries in one result set. For example, the next query shows up to
100 cou ntries and cities of Europe, ordered by their po pulation:

{{#ask: [[Category:Country]] [[located in ::Europe]] OR
[[Category:City]] [[located in ::Europe]]

| sort=population | order= descending

B
4.4.3.3 Configuring labels/table headers
Queries that return more than just the selected articles (e.g. the population in the above

example) will display labels that describe the various output fields. By default, the label

just di splays the name of the requested property, or the text «Category» if categories

are displa yed. Labels for properties norma lly display as a link to the respective pages in
the Property: nam espace.

In the table format, the labels appear as column headers. In other formats, the labels

might appear right before the output fields. The texts used for these labels can be co n-
trolled as explained in  Help:Displaying information , using the equality symbol after prin t-
outs. Example:
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{{#task: [[Category:City]]
|?Po pulation=
| ?Area#km?=Size in km?
| ?Category=Category memberships
| format=table
| default=nothing found in Category:City

B

This query will produce:

Size in km* [4 Category memberships
Betlin 3391 407 B891.69 km? Category: City

Category: Sample pages
Hannover 515,772 Category: City

Category: Sample pages
Karlsruhe 285812  173.46 km? Category: City

Category:Sample pages
Munich 1269677 310.46 km? Category: City

Category: Sample pages
San Diego 1305737 9636 km? Category: City

Category: Sample pages
Stuttgart 595452 207 458 km? Category: City
Category: Sample pages

It is possible to use empty printout labels to have no label for a result column at all. In

tables , however, the table header will still be shown even if all printouts use empty | a-
bels. To remove the header of a table co m pletely, the parameter headers can be used.

Two values are po ssible:

e show: display labels (default)
e hide: hide all labels and table headers

This setting works for tables as well as for other outputs. In the latter case, the value
hide will hide all printout labels, even if they have a non -empty label set in the query.

4.4.3.4 Changing the first result column

Most queries by default display the actual result pages in the first result position, e.g. as
the first column in a table. The header of this column is usually blank. To change the | a-
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bel, or to hide the whole first co lumn, the parameter mainlabel can be used. Normally,
the text given to  that parameter will simply be used as a header for the first column, for
exampleinthe qu ery

{{#ask: [[Category:City]] [[Located in::Germany]]
| mainlabel=City
| ?Population=Number of inhabitants
| limit=3

1

This will produce the table:

M City Number of inhabitants
Berlin 3,391 407

Hannover 515772

Munich 1,259 677

... further results
The param eter mainlabel can also be used to completely hide the first column. This ha p-
pens if the value of this parameter is set to « -» (minus symbol). To insert the list of main
results at another position, the printout statement «?», i.e. the question mark withou t
any additions, can be used. For example, modif ying the example above to display the
city name after Population,

{{#ask: [[Category:City]] [[Located in::Germany]]
| ?Population=Number of inhabitants
| ?=City
| mainlabel= -
| limit=3
1

This results in  the table:
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Number of inhabitants City

3,391 407 Betlin
515772 Hannover
1289 677 Munich

... further results

4.4.4 Result formats

The parameter format determines how the results of a query are displayed in the article.

If it is omitted, all qu eries are displayed as tables (format table), unless there would be

only one column, in which case the results a re displayed as a comma  -separated list (fo r-
mat list). In addition to the formats provided by SMW, ext ensions can provide additional
formats; see  Semantic Result Formats and Semantic Google Maps _ for two such exte n-
sions. The following formats are available in SMW by default:

Additional parameters (usually

Format Description )
opti onal)

, Comma -separated list, with additional
list ) sep, template
outputs shown in p  arentheses

Ordered list, with additional outputs

ol . sep, template

- shown in pare ntheses P P
Bulleted list, with additional outputs

ul ) sep, template
shown in pare ntheses

table Tabular output
Tabular output, where the table is as

broa dtable P

wide as the article.

List in columns, with first letters as se Cc- .

. . L sep, template, delim, userparam,
category tion hea ders, in the style of MediaWiki columns

category pages

embedonly (if set, don't show art i-
embedded Embed selected articles. cle link), embedformat (can be ol,
ul, hl, h2 ..., h6)
template Print results by passing result fields as template (mandatory)
l param eters to a given template. P 4
Just the number of results (a count of
count the nu mber of matching pages), instead
of the results themselves
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Debugging information for analysing

debug ) .
problems in query answering.

Iss Print links to RSS feeds for query results. title, description
Export result table as CSV (comma -

csv. separated va lues), available since SMW sep

1.2.1

4.4.5 Exporting query results: RSS, etc.

Some of the above formats especially Semantic Result Formats  enable data export from
the wiki. Since Sema  ntic MediaWiki release 1.4.2 the iCalender format and vCard format
is part of the Semantic Result Formats. Two aspects of those formats are special:

1. They do not show any res ults at the place where they are inserted.

2. They use fixed standard formats for exporting (non -fixed, free -form) wiki content.
Hence it must be e  xplained which wiki properties belong to which part of the data
export format.

The first point means that only alinkto Special:Ask will be shown at the place where the
query is i nserted. This link is similar to the normal «further results» link, but will use a

more ad equate default text (something like «RSS»). Yet it is possible to change the link

text with the parameter searchlabel as for other queries.

The second point makes it necessary to relate printout statements (properties) to the

data fields available in the ex port format. For example, vCard is a data format that can
encode m any kinds of contact data about a person, but it cannot represent arbitrary
properties. To specify which wiki properties belong to which of the available data fields,

the label of the proper ty printout is used. For example, vCard supports (among many
others) the data fields «firstn ame», «lasthname» and «homepage». A query could thus be

{{#ask: [[Category:Person]]
| ?firsthame
| ?lastname
| ?url = homepage
| format=vcard

B

Here the wiki would have properties called «firstname» and «lastname», but the hom e-
page of a person is stored in a property called «url». The label «homepage» is given to
the latter so that vCard recognises the special meaning of this property. With this
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