Nexus Query Language

Nexus is a Resource Description Framework (RDF) [1,2] implementation designed for merging and
transforming models. Models are input and output from Nexus as XML. A subset of the RDF syntax is
supported, however non-RDF, XML documents can mined for statements and awide range XM L documents
can be extracted.

Information is extracted from the Nexus as a hierarchy of elements, each with a set of attributes.
In general, many such hierarchies can be imposed on the Nexus conterts because the Nexusis
organized as a directed, |abeled graph.

The query mechanism is responsible for extracting hierarchical views from the graph. (Note that the
hierarchical form of the results makes the query mechanism different from that of arelational database, which
produces tabular results.)

Queries are expressed as transformationsof the model. The transformation capabilities are similar to a subset
of Extensible Stylesheet Language for Transformations (XSLT) [3]. Once obtained, query results may be
subjected to larger scale restructuring by standard transformation engines, as required.

Information Model

For the purpose of query execution, the model is viewed as nodes. The term node refers to something that
can be matched by atemplate. (That is, the XSLT concept of a node and not the RD F concept.)

A node consists of the property and value of a single RDF statement. Template matchingcriteria are defined
in terms of the identity of the property and the identity or type of its value (if the value is aresource).

Each node has a set of related nodes obtained as follows. Consider the properties of the value of anode. The
combination of each of these properties with each of its values defines arelated node. (N ote that a property
can be many-valued.)

Query execution takes place in context of a network of nodes:

e Theroot nodeis made up of the gpecial property quer y: r oot and an anonymous resource as its
value. Template processing begins with the root node as the current node. (T his node is analogous to
the root node in the X ML information set.) The root node has one related node, other than its self
node (see below): the seed node.

e The seed node is made up of the special query: seed property and a seed resource explicitly
designated when the query is executed. A template that matches the seed property is required in every
(non-degenerate) query . (The seed node is analogous to the document node in the XML information

set.)

Note that there are several ways the seed resource could be processed by the initial
template. Two of the possibilities are:

. If the initial template calls the query: i nsert and query: f or mat actions (see
below), then the seed resource generates a singleton first-level element and its
attributes, below the document element.

. If the seed template callsthequery: t raver se function then other resources,

reachable from the seed resource by further template matching, will become the

Copyright 2000 Langdale Consultants (1/6)



first-level elementsin the output.

* Theremaining nodes consist of the related nodes of the seed node (if any) and their related nodes,
recursively. These are candidates for further template matching, assuming the initial template triggers
this.

Nodes are of two kinds those whose value is a resource and those whose value is an atomic type such as
integer or string. The latter nodeshave no related nodes (except the slf node, see below). These two kinds
of node are analogous to element and attribute nodes respectively in the X ML information set.

In addition to the nodes described above, every node has a related node call the self node. A node and its
related self node have the same value. The sIf nodeis made up of the special property query: sel f and this
value.

Processing Model

A query consists of templates and actions. The input to the query execution function consigs of the URI of
the query, and that of a seed resource. The system of nodes described aboveisthen (conceptually) constructed
and around of template matching is performed.

Template processing takes place inthe context of a current node, its parent and ancestors, a current mode, and
acurrent output element. The context of the initial round consists of the root node, the default mode, and the
document element.

Each related node of the current node is examined to deermine if it matches any of the templates belonging
to the current mode. The related node may match at most one template. The highest priority template will be
matched if the other criteria qualify more than one template.

Each related node that matches atemplate is selected for processing. The related node becomes the current
node and the former current node is referred to as its parent node. The actions asociated with the matching
template are executed in the context of the new current node. The parent node isthen (conceptually) restored
as the current node and the next selected node is processed.

The template actions may:
Generate of one or more new elements, with sub-elements, in the output.
Generate one or more attributes for the current element or the new elements.
Trigger a new round of template matching in the context of the now-current node.
Select a new current mode for the new round of template matching.

Element generation occurs in the context of the current element. The current element isthe last element
generated which is not yet closed. A new element is nested in the current element and then becomes the
current element. When the new element is closed, the former current elementis restored.

All elements generated by atemplate are closed before processing of that template is complete.

Recursion

In general, the nexus content will contain loops. (That is, aresource refersto itself, possibly viaintervening
resources.) Therefore, the following rule is added to ensure tha template expansion will terminate:

A candidate node cannot match a given template if the current node or one of its ancestors matched the same
template with the same property and value.
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Query Structure

The design of querysresembles a subset of XSLT. A query consists of a plan element that containsa set of
template elements. Each template element may contain a hierarchy of action elements.

A query can be created directly in XML, or by translation from a query language or a style sheet. Once
created, the query is stored in the Nexus as aresource.

Plan Element
The document element of a query isexpressed in XML as follows:

<query: plan rdf:about="gname-or-URlI" result="qgnane-or-URl">
<l-- query:tenplate elements go here -->
</ query: pl an>
Ther df : about attribute identifies this query so that it may be subsequently referenced in queries. If this
attribute is omitted, the query is assgned an arbitrary name within a namespace reserved for nexus internal
resources.

The result attribute controls the document element produced when this query is executed. Querys are
processed as if there were a built-in template for generating the document element. The document element
typeis given by ther esul t attribute. If result is omitted it defaults to the value of r df : about .

The pl an element may also provide namespace prefix declarations (viaxm ns attributes). When the query
is executed, the resulting document will carry the same declaraions except those that declare the query plan
namespace.

The pl an element may contain any number of t enpl at e elements, described next.

Template Element
The template element is expressed in XML as follows:

<query:tenplate
mat ch="qgname-or-URI -l i st”
type="qgname-or-URI"
i d="gnane-or-URI-Ilist”
priority="number”
mode=" gname- or - URl " >
<l-- query:call elements go here -->
</ query:tenpl ate>

The purpose of atemplate isto spedfy a set of criteriato be applied to a node (see section 4.1). The template
associates those criteria with a set of actions to be executed in the context of a matching node.

The mat ch attribute gives the primary criterion. This attribute is required. The match attribute gives a
list of qualified names or URI’s. In the simplest case a singlegname- or - URI is given. Thisis compared
to the property of candidate node. The template match falsif they are not the sameresource.
Additional gnanme- or - URI values may be prepended. Reading right to left, these are compared to the
property of the parent node, its parent’s property, and so on. The template match fails if any of the
resources compared are not identical .

* The type attribute specifiesthe gname- or - URI of a class in the nexus RDF schema. This attribute is
optional. If present, the specified type is compared to the type of the value of the candidate node. (The

Copyright 2000 Langdale Consultants (3/6)



type of aresourceis defined by itsr df : t ype property.) The template match falsif the value is not of
the specified type or a derived type.

e The id attribute specifies the gname- or - URI for each of alist of resources. This attribute is optional.
If present, and if the value of the candidate node is not in this list, then the template match fails.

e Thepriority attribute specifies a floating-point number for the template priority. This attribute is
optional. The default priority for all templatesis 1.0. If several templates match based on other criteria,
then the templatewith the highest numerical priority matchesand the othersdo not. (Itisundefined which
template matches when two or more have the same priority.)

e Themode attributespecifiesthe gname- or - URI of atemplate-matching mode. Thetemplate match fails
if the specified mode is not the current mode. This attribute is optional. If omitted, the special mode,
query: defaul t _node, isimplied. Thisis also the initial template-matching mode.

Actions

The actions taken when a template ismatched are given by its subordinate elements. Each action element
has the following XML syntax:

<query:call name="qgnane-or-URlI"” action-specific-attributes>
<l-- query:call elenments for nested actions go here -->
</ query:call>
The name attributeis required and identifies the action to be performed. The actionsare executed in the
order they appear. Nested actions are executed in the context established by their parents. Top-level
actions are executed in the context established by the template.

The actions are:

query:insert generates anew element in the output. The element type is specified by the
renane attribute. If thisisomitted an arbitrary element type is generated. Additional
actions may generate attributes and sub-elements of the new element. These actions shauld
be nested within the insert action, as shown above.

query: traver se triggers a new round of template matching in the present context. The
shi ft attribute specifies atemplate matching mode to use. If omitted, the default modeis
used. Each related node of the current node is compared to the st of templates. Matches
may generate attributes and sub-elements of the current element.

query: f or mat generatesanew attribute for the current element. The name of the generated
attribute isspecified by ther enane attribute. If thisis omitted an arbitrary nameis
generated. The valueis specified by thel i teral and/or val ue attributes as described in the
next section. If these are both omitted, the value of the current node is used.

Generating Text

The f or mat action generaes attribute value text based on the current node and the i t eral and val ue
attributes of the action, if present.

If thel i teral attributeis present, itsvalueis used. (But see below for formatting rules).

Otherwise, if the val ue attributeis present, it is evaluated in the context of the current node and the
result is used. (Evaluation rules are given below.)
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Otherwise, if neither attribute is present, the value of the current node is used.
Formatting Rules

The literal atribute supplies a text string, optionally containing C sprintf-styleformat directives. Any
format directives are expanded before the string is used asthe generated attributevalue. A format
directive has the following form:

% expression)s

Theflag, s, may beoneof % c, s, i, d, u, o, x, X, e, E, f, g, G It may beprefixedwith
awidth and precision (per sprintf).

The expression in parenthesis should evaluate to astring, integer, or floatingval ue dependingon which format
directiveis used.

Expression primaries are:

Expression Primary Result
sel f() The value of the current node.
(A sinple type or a resource.)
parent () The value of the current node's
parent. (A resource)
val ue() The result of evaluating the

value attribute of the action.
(A sinple type or a resource.)

These primaries may be converted via the following functions:

Conversion Function Result Type

int(p) | nt eger (suitable for el
formats).

float(p) Fl oati ng (suitable for o
formats).

str(p) String, (suitable for ”s
formats). This conversion s
inmplicit. For resources, the
URI string is returned.

gname( p) A qualified name in the context
of the current elenent. The
argunment shoul d be a resource.

I name( p) A local name (the qualified

name w thout namespace prefix)
The argunment should be a
resource.

Note that the pythoninterpreter is used to evaluate these expressions. Thus, the full power of python
expression syntax and its built-in functions are also available, at least on an experimental basis.

Value Attribute

The value attribute is used to gain access to the value of nodes other thanthe current node and its parent. The
value attribute takes a sequence of qualified names or URI’s. Each of these should be a property, or the
special operator, query: parent .
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The sequence is evaluated as a path beginning at the current node and navigating to an adjacent node with
each step. Only single-valued properties should be used.

Each property step yields anode made up of the property and its value, evaluated in the current context. Each
parent step yidds the parent node of the current node.

In evaluating this path, it is possible to reach nodes that have not or will nor be matched by templates.
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