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Vertical Forward

Abstract Core 1.0
XPath 3.1 Is an expression language that allows the processing of values conforming to the data
model defined in [XQuery and XPath Data Model (XOM) 3.1]. The name of the language derives o Downward
from its most distinctive feature, the path expression, which provides a means of hierarchic NPaaria s
addressing of the nodes in an XML tree. As well as modeling the tree structure of XML, the data EMCOLIDICHS

odel also Includes atomic values, function items, and sequences. This version of XPath supports
JSON as well as XML, adding maps and arrays to the data model and supporting them with new
expressions In the language and new functions in [XQuery and XPath Functions and Operators 3.11
These are the most important new features in XPath 3.1
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BENCHMARK COMPOSITION

Sources Queries Coverage

XPath 1.0 XPath 2.0 XPath 3.0

XSLT 14,675 98.4% 100.0%
XQuery 6,466 76.1% 87.4%

Total 21,141 91.6% 96.1%
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W3C Recommendation 21 March 2017

This version:
JTRI2017/REC-xpath-functions-31-20170321/

Latest version of XPath and XQuery Functions and Operators 3.1
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Editor:

T WG), Saxonica
Please check the errata for any errors or issues reported since publication.
See also translations.

This document is also available in these non-normative formats: Specification in XML format using
HTMLS vocabulary, XML function catalog, and HTML with change markings relative to version 3.0

copyright © 2017 w26® i i

Abstract

This document defines constructor functions, operators, and functions on the datatypes defined in
[XML Schema Part 2: Datatypes Second Edition] and the datatypes defined In [XQuery and XPath
Data Model (XDM) 3.1]. It also defines functions and operators on nodes and node sequences as.
defined in the [XQuery and XPath Data Model (XDM) 3.1). These functions and operators are
defined for use in [XML Path Language (XPath) 3.1] and [XQuery 3.1: An XML Query Language] and
IS Thansfortaton (SIT) Version 3. and cteFeotec KL sanais Tha iretinas and
summaries of f d in thi it are avallable at:

functions/
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Abstract

» non-standard ones ( )
T document defines construtor functions,aperatars,and functonsan the dtatypes definedin
XL Scherno Part 2 D  Edton) and the dotatypes defned In (XQuery and XPath . .
Data Model (XDM) 3.1 It also dafines functions and operators on nodes and hode sequences a5 typic a[[y user-defined
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Total 21,141 91.6% 96.1%  99.9%
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root navigation, e.g.
[/firstterm

free variables, e.g.

$module/merge

data tests against constants, e.g.
refmeta/refmiscinfo[@class = ’"version’]
positive data joins, e.g.

a/@href = preceding-sibling::1i/a/@href

one-step positional predicates, e.g.

tocentry|position() = last()]
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Example (expressible root navigation)

[/firstterm

¢

ancestor-or-self::+[not(parent::+)]//firstterm

Fact ( )
Root navigation cannot be expressed in DownwardXPath.
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Example ( free variables)

$module/merge

¢ extend label set I to X x Difreevars}
I'l.10rqes $modutecs(a,S)]/self::x[ors(merge,S)]

Proposition (—encodable, c.f. Figueira & Segoufin 2009)
Satisfiability in ForwardXPath extended with root
navigation or free variables is undecidable.

Proposition (—poly. enc., c.f. Figueira & Segoufin 2009)
Satisfiability in DownwardXPath extended with
[position()=last()] and [position()!=last()] is
ACKERMANN-hard.
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FUNCTION SUPPORT
Extra support through SMT?

» interval encoding of trees for Positive fragment

» support for linear arithmetic and string functions like
concat(), contains(), string-length(), etc.

» 62.75% coverage, 84.77% of XSLT wrt. XPath 3.0 std
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SYNTHETIC BENCHMARKS

Sources Queries Coverage
XPath 1.0 XPath 2.0 XPath 3.0
XPathMark-FT 64 100.0% 100.0% 100.0%
XPathMark-PT 38 100.0% 100.0% 100.0%
XMark 66 92.4% 93.9% 100.0%
Total 168 97.0% 97.6% 100.0%
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