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Chapter 1. Main Page

Read this entry online in the BaseX Wiki.
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BaseX GUI

Welcome to the documentation of BaseX!

BaseX isboth alight-weight, high-performance and scalable XML Database and an X Query 3.1 Processor with full
support for the W3C Update and Full Text extensions. It focuses on storing, querying, and visualizing large XML
and JSON documents and collections. A visual frontend allows users to interactively explore data and evaluate
XQuery expressionsin realtime. BaseX is platform-independent and distributed under the free BSD License (find
more in Wikipedia).

Thisdocumentation isbased on BaseX 8.6. New and updated features are highlighted and can al so be searched for.

We invite you to contribute to our Wiki! If you have questions and if you are looking for a direct contact to the
developer team and users, write to our basex-talk mailing list.

Getting Started

The getting started section gives you a quick introduction to BaseX. We suggest you to start with the Graphical
User Interface as thisis the easiest way to access your XML data, and to get an idea of how XQuery and BaseX
works.

XQuery Portal

More information on using the wide range of XQuery functions and performing XPath and X Query requests with
BaseX can be found in our XQuery Portal.

Developer Section
The devel oper section provides useful information for developers. Here you can find information on our supported
client APIsand HTTP services, and we present different ways how you can integrate BaseX into your own project.



http://docs.basex.org/index.php?title=Main%20Page
http://docs.basex.org/wiki/File:Screenshot.png
http://basex.org
http://en.wikipedia.org/wiki/BaseX
http://docs.basex.org/index.php?search=8.6
http://docs.basex.org/wiki/Special:UserLogin
http://basex.org/open-source/

Main Page

Advanced User's Guide

Information for advanced users can be found in our advanced user's guide, which contains details on the BaseX
storage, the Client/Server architecture, and some querying features.
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Chapter 2. Getting Started

Read this entry online in the BaseX Wiki.

This page is one of the Main Sections of the documentation. It gives a quick introduction on how to start, run,
and use BaseX.

Overview

First Steps

 Startup : How to get BaseX running

» Command-Line Options

User Interfaces

» Graphical User Interface (see available Shortcuts)
+ Database Server : The client/server architecture

» Standalone Mode : The comand-line interface

Web Application : The HTTP server

DBA : Browser-based database administration

Genera Info

» Databases : How databases are created, popul ated and del eted
 Parsers: How different input formats can be converted to XML
» Commands: Full overview of all database commands

» Options: Listing of all database options

Integration

* Integrating oXygen

* Integrating Eclipse

Tutorials and Slides
BaseX: Introduction

» BaseX for Dummies. Written by Paul Swennenhuis:Part |, Part | (files), Part I1.
» BaseX Adventures . Written by Neven Jovanovi#.
» Tutoria . Written by Imed Bouchrika.
* XQuery pour les Humanités Numeériques . Written by Farid Djaidja (French).
XML and XQuery
* XML Technologies. Our university course on XML, XPath, XQuery, XSLT, Validation, Databases, etc.

* XQuery Tutoria . From W3 Schools.
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http://files.basex.org/publications/dummies/XQuery%20pour%20les%20Humanit%e9s%20Num%e9riques.pdf
http://phobos103.inf.uni-konstanz.de/xml15/
http://w3schools.com/xquery/default.asp

Getting Started

e XQuery: A Guided Tour . From the book "X Query from the Experts".

* XQuery Summer Institute . Exercises and Answers.

BaseX: Talks, Questions

e Our Annual User Meetings . Slides and videos.

e Our Mailing List . Join and contribute.

» GitHub Issue Tracker . Please use our mailing list before entering new issues.

 Stack Overflow . Questionson basex.
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Chapter 3. Startup

Read this entry online in the BaseX Wiki.

This article is part of the Getting Started Guide. It tells you how to get BaseX running.

Getting Started

First of al, download BaseX from our homepage. The following distributions are available:

« the Core Packageis aJAR file, which contains the database code, the query processor and the GUI frontend.
It runs compl etely without additional libraries.

» theZIP Archiveand the Windows Installer contain librariesfor web applications and advanced features, Start
Scripts, and some additional optional files.

» the WAR Archive can be embedded in existing Java web servers.

Some additional distributions are available from the download page, most of which contain only the core package
and, optionally, scripts for starting BaseX.

BaseX isvery light-weight. It can be run and used in various ways:

« as standalone application, using the Standal one mode or the Graphical User Interface,
* asClient/Server application, or

» asWeb Application, called from aweb server.

It can also be embedded as alibrary in your own application.

Requirements

BaseX is platform-independent and runs on any system that provides an implementation of Java (JRE). Since
Version 8.0 of BaseX, Java 7 is mandatory, because it provides better file handling support, and because Oracle
stopped public support for older versions.

BaseX has been tested on severa platforms, including Windows (2000, XP, Vista, 7), Max OS X (10.x), Linux
(SuUSE xxx, Debian, Ubuntu) and OpenBSD (4.x).

Concurrent Operations

If you plan to perform concurrent read and write operations on a single database, you should use the client/server
architecutre or deploy it as web application. You may safely open the same database in different JVMs (Java
virtual machines) for read-only access, and you won't encounter any problems when reading from or writing to
different databases, but your update operations will be rejected if the database to be written to is currently opened
by another virtual machine.

Standalone

The Standalone Mode can be used to execute XQuery expressions or run database commands on command line.
It can also be used both for scripting and batch processing your XML data. It can be started as follows (get more
information on all Startup Options):

* Runoneof thebasex or basex. bat scripts.
» Executethefollowing command: j ava -cp BaseX. jar org. basex. BaseX

» On Windows: Double click on the BaseX icon.
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Startup

It isimportant to remember that the standalone mode does not interact with the Client/Server architecture.

Graphical User Interface

The GUI isthe visual interface to the features of BaseX. It can be used to create new databases, perform queries
or interactively explore your XML data.

It can be started as follows (get more information on all Startup Options):

» Doubleclick ontheBaseX. j ar file.

* Runoneof thebasexgui or basexgui . bat scripts.

» Executethefollowing command: j ava -cp BaseX.jar org. basex. BaseXGU
» On Windows: Double click on the BaseX GUI icon.

» For Maven users: typeinnvn exec: j ava inthemain directory of the basex project.

Note that the GUI does not interact with the client/server architecture.

Client/Server

Server

The Database Server comesinto play if BaseX isto be used by more than one user (client). It handles concurrent
read and write transactions, provides user management and logs all user interactions.

By default, the server listens to the port 1984. There are several ways of starting and stopping the server (get
more information on all Startup Options):

* Run one of the basexser ver or basexserver. bat scripts. Add the st op keyword to gracefully shut
down the server.

» Executethefollowingcommand: j ava - cp BaseX. j ar org. basex. BaseXSer ver.Agan,thest op
keyword will ensure a graceful shutdown.

* On Windows. Double click on the BaseX Server icon, which will also start the HTTP Server, or the BaseX
Server (stop) icon.

Pressing Ct r | +c will close all connections and databases and shut down the server process.

Client

The BaseX Client interface can be used to send commands and queries to the server instance on command line.
It can be started as follows (get more information on all Startup Options):

* Runoneof thebasexcl i ent or basexcl i ent. bat scripts.

» Executethefollowing command: j ava -cp BaseX. jar org. basex. BaseXC i ent

» On Windows: Double click on the BaseX Client icon.

The default admi n user can be used to connect to the server:

* Username: adni n

» Password: admi n

The password should be changed with the PASSWORD command after the first login.
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We provide additional clientsin various programming languages.

HTTP Server

With the HTTP Server, BaseX can be used as Web Application. It provides access to the REST, RESTXQ and
WebDAV services. Aninstance of the Jetty Web Server will be created, which by default listensto the port 8984.
Additionally, the BaseX Server will be started, which is accessible on port 1984.

It can be started as follows (get more information on all Startup Options):

* Runoneof thebasexht t p orbasexht t p. bat scripts. Call the script with thest op keyword to gracefully
shut down the server.

» On Windows: Double click on the BaseX Server or BaseX Server (stop) icon.
e BaseX can also be deployed as web servlet.
In the first two cases, the command-line output will look similar to the following lines (the JSP warning message

can be ignored):

[main] INFO org.eclipse.jetty.server.Server - jetty-8.1.18.v20150929

[main] I NFO org. eclipse.jetty.webapp. StandardDescri ptorProcessor - NO JSP Support
for /, did not find org.apache.jasper.servlet.JspServlet

[main] INFO org.eclipse.jetty.server. Abstract Connector - Started
Sel ect Channel Connect or @. 0. 0. 0: 8984

HTTP Server was started (port: 8984).

Y ou can adjust the Jetty logging level by adding the following properties to the start script:

-Dorg.eclipse.jetty.util.log.class=org.eclipse.jetty.util.log.StdErrLog -
D{cl assref}. LEVEL=DEBUG

After that, you can e. g. open your browser and navigate to the RESTXQ start page http://local host:8984.

Changelog

Version 8.0

 Update: Switched to Java 7
Version 7.0

» Updated: BaseXJAXRX has been replaced with BaseXHTTP
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Chapter 4. Command-Line Options

Read this entry online in the BaseX Wiki.

This articleis part of the Getting Started Guide. It gives more details on the command-line options of all BaseX
Startup modes.

Options can be specified multiple times. Please note that all options will be evaluated in the given order. The
standard input can be parsed by specifying asingle dash (- ) as argument.

Standalone

Launch the console mode

$ basex

BaseX [ St andal one]

Try "hel p"
>

to get nore infornation.

Available command-line flags can be listed with - h:

$ basex -h

BaseX [ St andal one]
Usage: basex [-bcdi Loqr RsuvVwxXz] [i nput]

[input]
- b<par s>

Execute input file or expression
Bi nd external query vari abl es

- ¢<i nput > Execute commands fromfile or string

-d

Acti vat e debuggi ng node

-i<input> Open XML file or database
-l <input> Assign input string to context
-o<output> Wite output to file

- g<expr >
- r <nun®
-R

- s<par s>
-t [ pat h]
-u

-v/V

- W

- X

-X

-z

The meaning

Execut e XQuery expression

Set nunber of query executions

Turn query execution on/off

Set serialization paraneter(s)

Run tests in file or directory

Wite updates back to original files
Show (all) process info

Preserve whitespaces frominput files
Show query execution plan

Show query pl an before/after conpilation
Ski p output of results

of all flagsis listed in the following table. If an equivalent database option exists (which can be

specified viathe SET command), it is listed as well. For the examples to work escaping some characters might
be necessary, depending on your Operating System.

Flag Description Option Default Examples
[input] |Evaluatesthe specified input: .
"doc(' X' )//
» Theinput string may point to an existing head" «
file. If the file suffix is . bxs, the file query. xge
contents will be evaluated as Command commands. bxs

Script; otherwise, it will be evaluated as
XQuery expression.

» Otherwise, the input string itself is
evaluated as XQuery expression.
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Command-Line Options

- b<par s>

Binds external variables to XQuery
expressions. This flag may be specified
multiple times. Variables names and their
values are delimited by equality signs (=).
The names may be optionally prefixed with
dollar signs. If a variable uses a namespace
different to the default namespace, it can be
specified with the Clark Notation.

Bl NDI NGS

. -
bv=exanpl e
"decl are
vari abl e $v
ext er nal
EAVARY -

b{ URL} | n=val ue"decl are

nanespace
ns=" URL';
decl are
vari abl e
$ns:In
ext er nal
$ns: | n"

c<i nput >

Executes Commands:

» Several commands in the input can be
separated by semicolons (; ).

o If the specified input is a valid file
reference or URL, its content will be
executed instead. Empty lines and lines
starting with the number sign # will be
ignored.

c"list;info"e
ccommnds. t xte
-c¢"<infol>"

-d

Toggles the debugging mode. Debugging
information is output to standard error.

DEBUG

fal se

i <i nput >

Opens an XML file or database specified
by the argument. The opened input can then
be processed by a command or XQuery
expression.

-iitens. xm
"Ilitent

| <i nput >

Assigns an input string as item of
type xs: unt ypedAt om ¢ to the query
context.

- "Hell o
Uni ver se"

q”.”

-o<file>

All command and query output is written to
the specified file.

-0
out put . t xt

- g<expr >

Executes the specified string as XQuery
expression.

g"doc('input')//

head"

-r<nune

Specifieshow often aspecified query will be
evaluated.

RUNS

-V -r10 "1"

-R

Specifies if a query will be executed or
parsed only.

RUNQUERY

true

_V -R "1"

- s<par s>

Specifies parameters for seriaizing X Query
results;, see Serialization for more details.
This flag may be specified multiple times.
Key and values are separated by the equality
sign (=).

SERI ALI ZER

snmet hod=t ext

Runs all Unit tests in the specified file or
directory.

-t project/tests

Propagates updates on input files back to
disk.

VRl TEBACK

fal se

Prints process and timing information to the
standard output.

fal se

10
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Command-Line Options

-V Prints detailed query information to the|QUERYI NFO |f al se
standard output, including details on the
compilation and profiling steps.

-w Specifies if whitespacesin XML text nodes| CHOP true
should be chopped (which is the default) or
preserved.

- X This flags turn on the output of the query | XMLPLAN fal se
execution plan, formatted in XML.

- X Generates the query plan before or after| COVPPLAN true
query compilation. - x needsto be activated
to make the plan visible.

-z Turnsthe serialization of XQuery resultson/|SERI ALI ZE |t rue
off. Thisflagisuseful if the query isprofiled
or analyzed.

Server

Launch the server

$ basexserver
BaseX [ Server]

Server was started (port: 1984)

Available command-line flags can be listed with - h:

$ basexserver -h
BaseX [ Server]

Usage: basexserver [-cdi npSz] [stop]
st op St op runni ng server
-c<cnds> Execute initial database conmands
-d Acti vat e debuggi ng node
-n<name> Set host the server is bound to
-p<port> Set server port
-S Start as service

-Z

Suppr ess | oggi ng

The flags have the following meaning (equivalent database options are shown in the table as well). For the
examples to work escaping some characters might be necessary, depending on your Operating System.

Flag Description Option Default Examples

stop Stops a local database server instance and
quits.

-c<cnd> |Launches database commands before the -c"open
server itself is started. Several commands dat abase; i nf 0"
can be separated by semicolons (; ).

-d Turns on the debugging mode. Debugging | DEBUG fal se
information is output to standard error.

- n<nane> | Specifies the host the server will be bound| SERVERHOST -pl27.0.0.1
to.

- p<numn> | Specifies the port on which the server will| SERVERPORT 1984 -p9999
be addressable.

-S Starts the server as service (i.e, in the

background). Use Y AJSW, or start BaseX as
an ordinary background process, to get more
options.

11



Command-Line Options

-z Does not generate any log files. ‘L(IS true

Multiple- c and- i flagscan be specified. All other optionswill be set before any other operation takes place. The
specified inputs, query files, queries and commands will be subsequently evaluated after that in the given order.
The standard input can be parsed by specifying asingle dash (- ) as argument.

Client

Launch the console mode
communicating with the server

The user name and password will be requested. The default user/password combination is admin/admin:

$ basexcl i ent

User nane: adnmin

Password: ***x*

BaseX [ ient]

Try "hel p" to get nore infornation.
>

Available command-line flags can be listed with - h:

$ basexclient -h
BaseX [dient]
Usage: basexclient [-bcdi LnopPgr RsUw\VwxXz] [i nput]

[input] Execute input file or expression

- b<par s> Bi nd external query vari abl es

- ¢c<i nput > Execute comuands fromfile or string
-d Acti vat e debuggi ng node

-i <i nput > pen XM file or database
-I<input> Assign input string to context

- n<nane> Set server (host) nane

-o<output> Wite output to file

- p<port > Set server port

- P<pass> Speci fy user password

- g<expr > Execut e XQuery expression

-r<nune Set nunber of query executions

-R Turn query execution on/off

- s<par s> Set serialization paraneter(s)

- Uknane> Speci fy user nane

-viV Show (all) process info

-wW Preserve whitespaces frominput files
- X Show query execution plan

- X Show query plan before/after conpilation
-Z Skip output of results

The flags have the following meaning (equivalent database options are shown in the table as well). For the
examples to work escaping some characters might be necessary, depending on your Operating System.

Flag Description Option Default Examples
[input] |Evaluatesthe specified input: .
"doc(' X' )//
» Theinput string may point to an existing head" «
file. If the file suffix is . bxs, the file query. xge
contents will be evaluated as Command commands. bxs

Script; otherwise, it will be evaluated as
XQuery expression.

» Otherwise, the input string itself is
evaluated as XQuery expression.
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- b<par s>

Binds external variables to XQuery
expressions. This flag may be specified
multiple times. Variables names and their
values are delimited by equality signs (=).
The names may be optionally prefixed with
dollar signs. If a variable uses a namespace
different to the default namespace, it can
be specified with the Clark Notation or
Expanded QName Notation.

Bl NDI NGS

. -b
$v=exanpl e
"decl are
vari abl e $v
ext er nal
$v"e -
b{ URL} | n=val ue"decl are
nanespace
ns=" URL';
decl are

vari abl e
$ns:In
ext er nal
$ns: | n"

c<i nput >

Executes Commands:

» Several commands in the input can be
separated by semicolons (; ).

c"list;info"e

ccommnds. t xte

e . N -c"<infol>"
o If the specified input is a valid file
reference or URL, its content will be
executed instead. Empty lines and lines
starting with the number sign # will be
ignored.

-d Toggles the debugging mode. Debugging | DEBUG fal se
information is output to standard error.

- Opens an XML file or database specified -iitenms. xm

i <i nput > |by the argument. The opened input can then “Ilitent
be processed by a command or XQuery
expression.

- Assigns an input string as item of - "Hell o

| <i nput > |type xs: unt ypedAt oni ¢ to the query Uni ver se"
context. q"."

- n<name> | Specifies the host name on which the server| HOST | ocal host -
is running. nserver. basex. org

- o<fil e>|All command and query output is written to
the specified file.

- p<nun® |Specifies the port on which the server is|PORT 1984 -p9999
running.

- P<pass> | Specifies the user password. If this flag is| PASSWORD -Uadni n -
omitted, the password will be requested on Padmi n
command line. Warning: when the password
is specified with this flag, it may get visible
to others.

- g<expr > |Executes the specified string as XQuery -
expression. q"doc('inputl')//

head"

-r<nune | Specifieshow often aspecified query will be| RUNS 1 -V -r1o "1"
evaluated.

-R Specifies if a query will be executed or| RUNQUERY true -V -R"1"
parsed only.

- s<par s> | Specifies parameters for serializing XQuery| SERI ALI ZER -

results; see Serialization for more details.

snet hod=t ext
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This flag may be specified multiple times.
Key and values are separated by the equality

sign (=).
- U<nane> | Specifies the user name. If this flag is|USER -Uadni n
omitted, the user name will be requested on
command line.
Y Prints process and timing information to the fal se
standard output.
-V Prints detailed query information to the|QUERYI NFO |f al se

standard output, including details on the
compilation and profiling steps.

-w Specifies if whitespaces in XML text nodes| CHOP chop
should be chopped (which is the default) or
preserved.

- X This flags turn on the output of the query | XMLPLAN fal se
execution plan, formatted in XML.

-X Generates the query plan before or after| COVPPLAN after

guery compilation. - x needsto be activated
to make the plan visible.

-z Turnsthe serialization of XQuery resultson/|SERI ALI ZE |t rue
off. Thisflagisuseful if the query isprofiled
or analyzed.

HTTP Server

Launch the HTTP server

$ basexhttp

BaseX [ Server]

Server was started (port: 1984)

HTTP Server was started (port: 8984)

Available command-line flags can be listed with - h:

$ basexhttp -h

BaseX [ HTTP]

Usage: basexhttp [-dhl npPRUW] [ stop]
st op Stop runni ng server
-d Acti vat e debuggi ng node

-h<port> Set port of HITP server

- Start in |local node

-n<nane> Set host name of database server
-p<port> Set port of database server

- P<pass> Specify user password

-s<port> Specify port to stop HITP server

-S Start as service
- Uknane> Specify user nane
-z Suppr ess | oggi ng

The flags have the following meaning (equivalent database options are shown in the table as well). For the
examples to work escaping some characters might be necessary, depending on your Operating System.

Flag Description Option Default Examples

stop Stops a local HTTP server and quits. Thepom xmi
database server will be stopped as well,
unless- | isspecified.

14
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Turns on the debugging mode. Debugging
information is output to standard error.

DEBUG

Specifiesthe port on whichthe HTTP server
will be addressable.

jetty. xm

8984

-h9999

Starts the server in local mode, and executes
al commands in the embedded database
context.

HTTPLOCAL

- n<nanme>

Specifies the host name on which the server
is running.

HOST

| ocal host

nserver. basex. org

- p<nun®

Specifies the port on which the database
server will be addressable.

SERVERPORT

1984

- p9998

- P<pass>

Specifies a user password, which will be
used by the HTTP services to open a new
session. If thisflag isomitted, and if - Uwas
specified, the password will be requested on
command line. War ning: when the password
is specified with thisflag, it may get visible
to others.

PASSWORD

- Uadn n -
Padm n

- s<nune

Specifies the port that will be used to stop
the HTTP server.

STOPPORT
orpom xmi

8985

Starts the server as service (i.e, in the
background). Use Y AJSW, or start BaseX as
an ordinary background process, to get more
options.

- U<nanme>

Specifies a user name, which will be used
by the HTTP services for opening a new
Session.

USER

- Uadni n

-Z

GUI

Does not generate any |og files.

Launch the GUI

$ basexgui

[file]

LCG

One or more XML and XQuery files can be passed on as parameters. If an XML file is specified, a database
instance is created from thisfile, or an existing database is opened. XQuery files are opened in the X Query editor.

Changelog

Version 8.2

* Removed: Event ports, - e.

Version 8.1

» Added: Bind input strings to the query context with - | .

Version 8.0

» Removed: Command-line option - L (results will now be automatically separated by newlines).

Version 7.9

» Added: Runstestsin file or directory with - t .
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» Removed: interactive server mode.

Version 7.8

» Added: Specify if aquery will be executed or parsed only with - R.

Version 7.7

» Added: Bind host to the BaseX Server with - n.

Version 7.5

» Added: detection of Command Scripts.

» Removed: HTTP server flags- R, - Wand - X.

Version 7.3

» Updated: all options are now evaluated in the given order.

» Updated: Create main-memory representations for specified sourceswith - i .
» Updated: Options- C/- ¢ and - g/[ i nput] merged.

» Updated: Option - L also separates serialized items with newlines (instead of spaces).
Version 7.2

* Added: RESTXQ Service

Version 7.1.1

» Added: Options - Cand - L in standalone and client mode.

Version7.1

» Updated: Multiple query filesand - c/- i /- q flags can be specified.
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Chapter 5. Start Scripts

Read this entry online in the BaseX Wiki.

The following scripts, which are referenced in the Startup and Command-Line Options articles, are also included
in the Windows and ZIP distributions.

» We recommend you to manually add the bi n directory of your BaseX directory to the PATH variable of your
environment.

» The Windows installer automatically adds the project’s bi n directory to your path environment.

* If youwork with Maven, you can directly run the scriptsin the basex-core/etc and basex-api/etc sub-directories
of the project.

If BaseX terminateswithan Qut of Menory error, you can assign more RAM viathe - Xix flag (see below).

Main Package

The following scripts can be used to launch the standalone version of BaseX. Please replace the class hame in
or g. basex. BaseX with either BaseXCl i ent , BaseXSer ver, or BaseXGUJl to run the client, server or
GUI version.

Windows: basex.bat

@cho off
set Local Enabl eDel ayedExpansi on

REM Path to this script
set PWD=%-dp0

REM Core and library cl asses

set CP=%WD% ../ BaseX. jar

set LIB=9%WD%../lib

for IR"WIB% %@ in (*.jar) do set CP=!CP!; %@

REM Options for virtual machine
set VM=- Xmx512m

REM Run code
java -cp "YCP% %/M% or g. basex. BaseX %

Linux/Mac: basex

#! / bi n/ bash

# Path to this script
FI LE=" ${ BASH_SOURCE[ 0] } "
while [ -h "$FILE" ] ; do

SRC="$(readl i nk "$FI LE")"

FILE="$( cd -P "$(dirnane "$FILE")" && \

cd -P "$(dirname "$SRC')" && pwd )/ $(basenane "$SRC')"

done
BX="$( cd -P "$(dirnane "$FILE")/.." && pwd )"

# Core and library classes
CP="$BX/ BaseX. j ar"
CP="$CP$(for JAR in "$BX"/lib/*.jar; do echo -n ":$JAR'; done)"

# Options for virtual nachine
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Start Scripts

VM=- Xnmx512m

# Run code
java -cp "$CP" $VM org. basex. BaseX "$@

HTTP Server

The scripts for starting the HTTP server, which gives access to the REST, RESTXQ and WebDAV services, can
be found below.

Windows: basexhttp.bat

@cho of f
set Local Enabl eDel ayedExpansi on

REM Path to this script
set PWD=%-dp0

REM Core and library cl asses

set CP=9#WD% ../ BaseX. jar

set LIB=9PW%../lib

for IR"%IB% %@ in (*.jar) do set CP=!CP!; %a
for IR"%IB% %@ in (*.jar) do set CP=!CP!; %a

REM Options for virtual machine
set VM=- Xmx512m

REM Run code
java -cp "%P% ." %/Mx or g. basex. BaseXHTTP %

Linux/Mac: basexhttp

#!/ bi n/ bash

# Path to this script
FI LE=" ${ BASH_SOURCE[ 0] } "
while [ -h "$FILE" ] ; do

SRC="$(readlink "$FILE")"

FILE="$( cd -P "$(dirnane "$FILE")" && \

cd -P "$(dirname "$SRC')" && pwd )/ $(basenane "$SRC')"

done
BX="$( cd -P "$(dirnane "$FILE")/.." && pwd )"
BXCORE="$( cd -P "$BX ../ basex" && pwd )"

# APl, core, and library classes
CP="$BX/ BaseX.jar$(printf ":9%""$BX/ BaseX jar""$BX/|lib/"*.jar "$BXCORE/ target/
cl asses""$BXCORE/ | i b/"*.jar)"

# Options for virtual nmachine
VME- Xmx512m

# Run code
java -cp "$CP" $VM org. basex. BaseXHTTP "$@

Changelog
Version 7.5
» Updated: Static dependencies removed from Windows batch scripts.

Version 7.2
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Start Scripts

e Updated: The Base XHT TP start class moved from or g. basex. api toor g. basex.
Version 7.0

» Updated: The basexj axr x scripts have been replaced with the basexht t p scripts.
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Chapter 6. Graphical User Interface

Read this entry online in the BaseX Wiki.
This page is part of the Getting Started Section. The BaseX homepage gives you a visual impression of the

graphical user interface (GUI) of BaseX, and an introductory video is available, which presents some of its
interactive features.

Startup

First of all, launch a GUI instance of BaseX. Depending on your operating system, double click on the BaseX
GUI starticon or run the basexgui script. Beside that, some more startup options are available.

Create Database

Select Database _, New and browse to an XML document of your choice. As an example, you can start with the
fact book. xm document, which contains statistical information on the worlds' countries. It isincluded in our
official releases and can al so be downloaded (1.3 MB). If you type nothing intheinput field, an empty database will
be created. Next, choose the OK button, and BaseX will create a database that you can visually explore and query.

If no XML document isavailable, the Text Editor can also be used to createaninitial XML document. After saving
the entered XML document to harddisk, it can be supplied as database input in the above dialog.

Input Bar

On top of the main window, you can find an input bar. The attached dropdown menu provides three modes: Find,
XQuery and Command:

Command CREATE DATABASE TEST H &

The upcoming example queries can all be used with an instance of thef act book database:
Find

In the Find mode, the input bar can be used to find single elements and texts in the currently opened database.
The following syntax is supported:

Query Description

city Find elements named ci t y, and texts containing this
token.

=l ndi a Find texts matching the exact string | ndi a.

~Ci ng Find texts equal or similar to the token Ci ngdom

id Find attributes named id and attribute values
containing thistoken.

@f0_119 Find attribute values matching theexact stringf 0_119.

"Eur opean Chi nese" Find texts containing the phrase " European
Chi nese".

/lcity Leading slash: Interpret the input as XPath expression
(see below).

XQuery

In the XQuery mode, XPath and XQuery expressions can be entered in the input bar.
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Graphical User Interface

To evaluate the following example queries: enter them in the input bar, and press ENTER or click on the START
button:

Query Description
/lcountry Return al count r y elements.
[lcountry[name = "Switzerl and"] Return thecount r y element of "Switzerland".

for $city in //citywhere $city/ |Returnthe names of al cities with a population larger
popul ation > 10000000rder by $city |than one million and order the results by the name of
ascendi ngreturn $city/ name the city.

Command

In the Command mode, BaseX Commands can be entered and executed. Just try the following examples:
* | NFO: Returns system information.

 CREATE DB TEST : Creates an empty database named "TEST".

e LI ST : Listsall databases.

Text Editor

The powerful text editor can be used to write and edit X Query code (simple queries, modules), XML documents,
Command Scripts, and any other textual files:

» XQuery and command scripts can be executed by clicking on the green triangle.
* XQuery, XML and JavaScript will be syntax highlighted.
» XQuery and XML will automatically parsed with each key click, and errorswill be highlighted.

Numerous keyboard shortcuts are available to speed up editing and debugging.

Project View

The Project View is attached to the editor panel. It displays all files of the current project directory in a tree
structure. Files can be renamed and deleted by right-clicks on the files. The project directory can be changed by
clicking on the button with the three dots. . . inthe upper left corner of the project view panel.

Erroneous XQuery modules, and al queries importing these modules, will be highlighted. Highlighting can be
disabled in the GUI preferences dia og.

Realtime Options
Viathe Options menu, you can change how queries are executed and visualized:

» Realtime Execution : If realtime execution is enabled, your searches and queries will be executed with each
key click and the results will be instantly shown.

* RealtimeFiltering : If enabled, all visualizationswill be limited to the actual resultsin realtime. If thisfeature
is disabled, the query results are highlighted in the visualizations and can be explicitly filtered with the 'Filter'
button.

Visualizations

The BaseX GUI offers various visualizations, which help you to explore your XML data instances from different
perspectives:
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ch Republic” capital="f3_1493" populaticn="10321128" datacode="EZ" total_
.83" infant_mortality="8.4" gdp_agri="5.8" gdp_totsl="106200" infla
9.1" indep_date="1 81 1993 government="parlianentary democracy’ gdp_ind="40.7" gdp_serv="53.5" car

<nanesCzech Rep.</nanes
<nanesCzech Republics/nanes
<province id="f8_17471" name="Jihocesky” country="f8_184" capital="fo_2365" population="702000" ares="
11345">
<city id="f0_2365" country="f8 184" province="f0_17471">
<namesCeske Budejovice</name>
<population year="90">174800</population>
<feitys
<[province:
<province id="f8_17473" name="Jihonoravsky’ country="d_184" capital="f8_2371" population="2059000"
area="15628">
<city id="f8_2371" country="f3_184" province="fg_17473">
<nanexBrnos/nanes
<population year="90">393008</populations
<fcity>
<city id="f0_2394" country="f_184" province="f0_17473">
<namesZline/nares
<population year="90">198008</populations
<fcitys
</provinces
ovince 1d="f0_17475" name="Severocesky" country="f8_184" capital="f8_2415" population="1193880"
ares="7818">

Text View Result

Displaysquery resultsand other textual output. Query
results can be saved in afile.

europe
it. item item item it item item item item item item item
description . d. d..
d. parlist item descri. item 2 ! des .
listicem | listit m EE ma, [em [ma mal. - m. par. - mall.
it : “m mmm ||listi. ma. | da., a it — ]
parlist parl., m., = em item
st r tem [ B P A mat U mailbox  [mall
d. m. — —
item icem tem oo item itv item item item It. item
L, ETee z & mailbox d."& =
mailbox  mailbox . - .. mailbox . M de.
] [momm ek 4 mml | 2 m” c- [ Bl parl.
mail SET [P)mai FEBLL | o el - item W e
tojea e . mail | mall m. _|Z5EN E lo
item  item item item item e mallbox 'tEE o o \teg 'tEdm
Ma. descript., jtem des. o de. (NG N o " ma,
Ml parlist pan ] e 2 e, | o maibox
item  let, s, de. M mailbox 9SSR P (gl I - [
- moimailn Parlst = Frext item
m.. | — ls.. L. i de..
item item M. item =
item item d. item item item Gl
descr.  d. e item item item descript. It item 5
text d. i d. list mailbox
mallbox  [FUIRIER des. |tedm [L:iarls m d. des e T
mojml | £ |p. Parl.  ma. mal. o S r text [
— L.

Map View Map

Displays all data in a TreeMap. All nodes of the
XML document are represented as rectangles, filling
the complete area. You can choose different layout
agorithmsin the Menu Options _, Map Layout.

A T A A A A
EfEEEEEEEERNEEEE S EEEEEEEE] EERNE
2 200 | | N = o o 2 L e 2 = e o e L 2 = L

text() text() text() text() text( text( text() key. text( key. text( text() text() bold text(

text() text() kext()

TreeView Tree

Displaysall XML nodesin atop down treewith edges
and nodes. Y ou can change some settings of the Tree
in the Menu Options _, Tree Options.

- councry
¥ country

¥ country

¥ country

* country

7 country

@id="f0_169"

"Bosnia and Herzegovina"

BK"
@total_area="51233"
@population_growt!
@infant_mortality="43.2"
@gdp_total="1000"

@indep_date="01 04 1992"
@government="emerging democracy”
@car_code="BIH"
7 name

Bosnia and Herzegovina
“ city

@id="f0_1484" |
@counkry="f0_169"

“ name

¥ ethnicgroups

Folder View Folder

Displays al nodes in an Explorer-like folder view.
Nodes can be expanded or closed by clicking on the
arrows.

o
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o
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&
.
o K
&
P S S S S S R SR SR G
£ & & & & & & & & & g ¢
S 4 B S o o e B X N K3 5
[liog — [iog
Latitude v|Y Location v ¥ Longitude 2

Scatterplot View Plot

Displays al nodes in a scatterplot, which is
particularly helpful if you want to explore analyze
your data. Three drop down menus allow custom axis
assignments.

open_auction emailaddress category | name homepage |creditc.id |phone [str..
open_auctiond7; open_au. mailto:Ushio@ucdie  categorysT; . Xianlong Us. 21335, perso.
mailtoetim@gte.com Keung Yetim perso.
open_auction2s3 mailtoLambe@ufledy IshfaqLam.. _ hetp://www: perso. +0@5.
mailtosimone@everg. Limor simo..._ http//wv perso. B Ul G W B
mailtorodrodmidis. category3s;.. Torkel prod. 51382, perso. +0(95) B [
mailtoialoia@bell-labs.com Fumino Alola perso..
mailtoRassart@imag... category2;. MehrdadRa. hEtp://www.. 85295. perso. 6 G fN
open_auction630; open_au. mailtoNunn@purdue... category0;c. Claudine N perso. T Uni 3 Ve R FY. 2138
mailtoGahlot@ucsd... category93;.. Budak Gahl. hetpi//www. 22027.. perso. . mov.
open_auction315; open_au.. mailtoMarkovitch@u. Friedrich M., 23096, perso. 7. ui. G 7
mailtonarahara@ubs Mehrdad Na.. http://vw, perso. 8. Cu G 6
open_auctionse; open_auct.. mailtoPiramuthu@te.. categorys;c.. XingbinPir perso. +6C. s c N 25
mailtoSolchenbach@.. categoryss;.. Hirochia so 58642, perso. +8 (1. o6 myv. 2
open_auction908 mailtoTalvar@cohera. category?3 Billur Talvar 20863 perso. 4. U 4 €6 mv.m
mailtoTusera@edunk Shiby Tusera perso. . i M 2
open_auctiong31 mailcoNerima@ubs.c. Toyohide N 28475, perso. 2. Y.
open_auctiond7s mailtoMitkov@panas. Bradd witk. perso.
pen_auctions7s; open_au.. mailtoKheirbek@clus. Jianming K. 0204 perso.
open_auction205; open_av.. mailtoZlotek@ab.ca Tinging Zlo. 81284, perso. 0(8. 6. Unl.  P. N 2
mailtoPetersson@unl Hae Peters.. httpy/ww perso. ot Ui w. 39
mailtoBeausolell@br. MehrdadB.  hetp://ww: perso. +0 6.
open_auction?12 mailco:0berhuber@L. Libby Ober. 85417 perso. W0(@2. 2. Ul M. 10
mailtoBlumenrohr@s.. Gill Blumen.. perso. «0(8. 42. Unl. G 4
Open_auction?70; open_au. mailtoKomatzky@clu.. categoryse;.. CharleyKor. http//www. 78864. perso. +0(96). 21. Ui 4. P. G Yo7
open_auctionse3 mailtowitt@lrifi  category2s  seemawitt perso. $5. Uil 9. C. Y. 2
54377, A O.M. Y. T 18

mailtoMarkatos@tel. category1s;.. Mira Marka. perso. 3. Uil 1

The Table View Table

It
displays all nodes in atable with rows and columns.
Different assignments can be chosen by clicking on
the arrow in the right upper corner.

Comes in handy if your data is highly regular.
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? | TotalTime: 21.67 ms
Compiling: 4
JOhI‘I - pre-evaluating db:open("xmark")
- rewriting descendant-or-self stepi(s)
regions - converting descendant:*:item to child steps
g h - applying text index for "United States” =
- rewriting where clause(s)
item W Query:
" d For $item in db:open(’xmark’)//item where Sitem/location = 'United States' return Sitem/payment
payment (¥ Creditcar (¥ optimized Query:
- - fFor $item_0 in db:text("xmark", "United States")/parent:location/parent:*item[parent:*/parent:*
(0 entries) ‘regions/parent:*site/parent:document-node(] return Sitem_0/*:payment
Result:

- Hit(s): 1614 Items

- Updated: 0ltems

- Printed: 66 KB

- Read Locking: local [xmark]
- Write Locking: none

Explorer View Explorer Timing:
Can be used to explore the contents of your database||nfo View Info

via drop-down menus, search fields and double
diders. Helpful for analyzing the query plans of your X Query

expressions. It aso displays information on the
compilation and evaluation of queries.

Look and Feels

By default, the Look and Feel of |=or==rm=
your operating systemwill beusedin| = -

the GUI. In the Preferences dialog,
you can choose among some more
window themes.

TheJTattoo library offerssomemore| | :
look and feels. If you download and = =

copy the JTattoo jar file into the| Default Look & F HiFi Look & Feel
| i b directory provided by the ZIP
and EXE distribution of BaseX, 13
additional looks and feels will get
available.

Changelog

Version 8.4

* Added: highlighting of erroneous XQuery modulesin the project view.
Version 8.0

 Updated: support for dark look and feels; support for JTatto library
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Chapter 7. Shortcuts

Read this entry online in the BaseX Wiki.

This article is about the GUI of BaseX. It gives you an overview of the most important hotkeys available in the
visual frontend.

Editor

Code Completions

The GUI editor provides various code compl etions, which simplify the authoring of complex X Query applications.
Opening elements, comments, quotes or brackets will automatically be closed, and new lines will automatically
be indented.

If some characters have been entered, and if the shortcut for code completions is pressed (Ctrl Space), a popup

menu will appear and provides some code templates. If only one completion is possible, it will automatically be
inserted.

Editor Shortcuts

The text editor can be used to create, edit, save and execute X Query expressions, XML documents and any other
textual files.

Custom Editing

Description Win/Linux Mac
Performs Code Compl etions Ctrl Space Ctrl Space
Sort lines Ctrl U #U
Format code (experimental) Ctrl Shift F # Shift F
(Un)comment selection/line Ctrl K #K

Delete complete line Ctrl Shift D # Shift D
Lower case Ctrl Shift L # Shift L
Upper case Ctrl Shift U # Shift U
Title case Ctrl Shift T #Shift T
Finding

Description Win/Linux Mac

Find files (or currently highlighted|Ctrl H # Shift H
text)

Jump to next error in project Ctrl . (period) # . (period)
Jump to currently edited file Ctrl J #J
Gotoline Ctrl L #L

Find and replace text Ctrl F #F

Find next instance of text F3Ctrl G #F3#G
Find previous instance of text Shift F3Ctrl Shift G # Shift F3# Shift G
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Shortcuts

Standard Editing

Description Win/Linux Mac

Undo recent changes Ctrl z #Z

Redo recent changes Ctrl Y # Shift Z

Cut selection Ctrl XCtrl Delete #X

Copy selection to clipboard Ctrl CCtrl Insert #C

Paste from clipboard Ctrl VShift Insert #V

Select All Ctrl A #A

Delete character left of cursor Backspace Backspace
Delete character right of cursor Delete Delete (fn Backspace)
Delete word left of cursor Ctrl Backspace Alt Backspace
Delete word right of cursor Ctrl Delete Alt Delete
Delete text left of cursor Ctrl Shift Backspace # Backspace
Delete text right of cursor Ctrl Shift Delete # Delete
Navigation

Description Win/Linux Mac

Move one character to the left/right | _; AR

Move one word to the left/right Crl Alt /.,
Move to beginning/end of line Home/End # .

Move one line up/down L T

Move one screen-full up/down Page ;/, Page ,/, (fn;/, )
Move to top/bottom Ctrl Home/End HIH(# 1 1)
Scroll one line up/down Ctrl 4/, Alt

GUI

Global Shortcuts
The following shortcuts are available from most GUI components:

Description Win/Linux Mac

Jump to input bar F6 #F6

Jump to next/previous panel Ctrl (Shift) Tab Ctrl (Shift) Tab
Increase/Decrease font size Ctrl +/- #+/-

Reset font size Ctrl 0 #0
Description Win/Linux Mac

Browse back/forward Alt _ #Backspace #_/
Browse one level up Alt , # 4

Browse to the root node Alt Home #Home

Menu Shortcuts

The following commands and options are also linked from the main menu:
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Database

Description Win/Linux Mac
Create new database Ctrl N #N
Open/manage existing databases Ctrl M #M
View/edit database properties Ctrl D #D
Close opened database Ctrl Shift W # Shift W
Exit application Ctrl Q #Q
Editor

Description Win/Linux Mac
Create new tab Ctrl T #T
Open existing file Ctrl O #0O
Savefile Ctrl S #S
Save copy of file Ctrl Shift S # Shift S
Closetab Ctrl W, Ctrl F4 #W,#F4
View

Description Win/Linux Mac
Toggle query/text editor Ctrl E #E
Toggle project structure Ctrl P #P
Toggle result view Ctrl R #R
Toggle query info view Ctrl | #1
Options

Description |Win/Linux ‘ Mac
Open preference dialog |Ctr| Shift P ‘# , (comma)
Visualization

Description Win/Linux Mac
Toggle map view Ctrl 1 #1
Toggle tree view Ctrl 2 #2
Toggle folder view Ctrl 3 #3
Toggle plot view Ctrl 4 #4
Toggle table view Ctrl 5 #5
Toggle explorer view Ctrl 6 #6

Help

Description Win/Linux Mac
Show Help F1 F1

Additionally, the names of HTML entitieswill be converted to their Unicode representation (as an example, Auni

will betranglated to &).
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Shortcuts

Changelog

Version 8.4

* Added: Lower case (Ctrl Shift L), Upper case (Ctrl Shift U), Title case (Ctrl Shift T)
Version 8.0

» Added: New code completions, popup menu

Version 7.8.2

» Added: Sort lines (Ctrl U)

Version 7.8

* Added: Code Completions, Project (Ctrl P), Find Files (Ctrl Shift F)
Version 7.5

» Added: gotoline (Ctrl F)

Version 7.3

» Added: delete complete line (Ctrl Shift D), jump to highlighted error (Ctrl .)
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Chapter 8. Database Server

Read this entry online in the BaseX Wiki.

This step by step tutorial is part of the Getting Started Guide. It shows you how to run BaseX in client-server
mode from aterminal. You can copy and paste all commands to get them running on your machine. After you
finished this tutorial, you will be familiar with the basic administration of BaseX. Visit the commands section for
acomplete list of database commands.

Startup

First, launch a Server and Client instance of BaseX: double click on the BaseX Server/Client icons, or run the
basexserver and basexcl i ent scripts. Follow this link for more information (or check out the additional
command-line options).

Working on Command-Line

The BaseX command-line client provides similar features to the Standalone Mode. The major difference is that
all commands will be executed by the BaseX server instance. As a conseguence, paths/URIs to resources need to
be resolvable by the server (file contents will not be transfered to the server).

Username and password can also be specified as command-line option. To evaluate commands without entering
the console mode, you can use the - ¢ option on the command line:

basexclient -V -Uadmin -Padm n -c "CREATE DB i nput <exanpl e/>; XQUERY /"

Dat abase '"input' created in 13.85 ns.
<exanpl e/ >

Query:

/

Parsing: 0.18 ns
Conpi ling: 0.04 ns
Eval uating: 0.12 ns
Printing: 0.07 s
Total Time: 0.41 ns

Ht(s): 1 Item

Updated: O Itens

Printed: 10 Bytes

Read Locking: local [input]
Wite Locki ng: none

Query "user" executed in 0.41 ns.
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Chapter 9. Standalone Mode

Read this entry online in the BaseX Wiki.

This page is part of the Getting Started Section. BaseX offers a standalone console mode from which all
database commands can be executed. The article on the Database Server provides numerous examples for running
commands in the console mode (note that the GUI does not interact with the client/server architecture).

Startup

First of al, please launch a standalone version of BaseX: double click on the BaseX icon, or run the basex
script. Follow this link for more information (or check out the additional command-line options).

Create a Database

* To create a database you need an XML document, e.g. factbook.xml.
 Save this document to your working directory.
» Typein the following command to create and open the database:
> CREATE DB fact book factbook. xni
factbook isthe name of the database
factbook.xml isthe initial input of the database
Where is the database stored?

By default, databases are stored in the Base XDat a directory, which is located in your home folder. Depending
on your Configuration, the location of your home folder varies. For example, on a Mac it's/ User s/ John, if
your name is John. If you are working with the ZIP or EXE distribution, the directory will be named dat a and
reside in the application directory.

Execute a Query

The XQUERY command lets you run a query.

» For example, this query returns al country nodesin the currently opened database.
> XQUERY //country

* You can also run queriesin files:

> RUN / User s/ John/ query. xq

Database Commands

» Thefollowing command lists all databases than can be opened by the currently logged in user:
> LI ST

» To open an existing database, execute the following:

> OPEN f act book

» To get information on the currently opened database, type:

> | NFO
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Standalone Mode

* You can also address a database within your query with the db:open function:;

> XQUERY db: open("factbook")//country

To close the current database, please type:

> CLCSE

Use the DROP DB command to delete a database:

> DROP DB f act book

Multiple Resources

Onedatabase can contain not only asingle, but millions of documents. All documentscan have adifferent structure.

With the following commands, you can create an empty database and add two documents. It is also possible to
address resources via URLS:

> CREATE DB store > ADD factbook.xm > ADDhttp://files.basex.org/xm/
xmar k. xm

» Deleting adocument from adatabase is easy:
> DELETE f act book. xm

Make sure that the database, which contains the addressed document, is currently opened.

Backup and Restore

» To backup your database, type:

> CREATE BACKUP fact book
» To restore your database, type:

> RESTORE fact book

The backup file is stored in the database directory. The contains the name of the database and a timestamp: [ db-
nane] - [ti mestanp] . zi p. If adatabaseisrestored, and if several backups exist, the backup with the newest
timestamp is taken.
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Chapter 10. Web Application

Read this entry online in the BaseX Wiki.

Thispageis part of the Getting Started Section. It describes how BaseX can be used to both provide simple APIs
and build complex web applications. The following three HTTP services are available:

» REST offersastraightforward RESTful API for accessing database resources via URLS,
» RESTXQ alows you to write more complex APIs and full web applications with XQuery, and
» WebDAYV gives access to databases via the file system.

This article describes different ways of deploying and configuring these services. The services can be deployed
asfollows:

« as standalone application, by running the BaseX HTTP Server,
» asweb servletin a Servlet Container, and

» asweb servlet, using Maven.

Updated with Version 8.6:

» Authentication was readded to RESTXQ. As a consequence, you need to specify the adm n user in your
web. xm fileif you want to preserve the behavior of older versions of BaseX.

 Inturn, if usersare defined in theweb. xm file, no passwords must be specified anymore.

» The server-side authentication method, and default users, are now enforced and cannot be overwritten by client.

Servlet Container

In order to deploy BaseX HTTP Services in a servlet container, you can download the WAR distribution of
BaseX from the download site, or compile it by youroself viamvn conpi |l e war: war inthe basex- api
package. The WAR file can then be deployed following the instructions of the corresponding servlet container
(jetty, tomcat).

Y ou can configure the port, context path, etc. by following the instructions of the corresponding servlet container.
Thisisneeded if you want to replace the default URL path (e.g. http://localhost:8080/rest) with a custom one (e.g.
http://localhost:8080/BaseX /rest).

With Jetty (which is the default HTTP server in BaseX), you can use aj etty. xm file for detailed server
configuration. You can e.g. enable SSL connections or Jetty logging. Place the j et t y. xm right next to the

web. xm . For detailed configuration refer to the Jetty Documentation. A basic jetty.xml file is placed in the
basex-api package.

Torun on Apache Tomcat, start the Tomcat server and add any * . war distribution to deploy viathe Tomcat web
interface. By default, the interface is accessible via http://local host:8080/manager/html/.

Configuration

All database options can be specified in the web. xm file. They need to be defined as context parameters and
prefixed with or g. basex. . The most important options for the web application context are as follows:

Option Default |Description

USER adm n |If auser is specified, no credentials must be passed on by the client.
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Web Application

HTTPLOCAL fal se |Operation mode. By default, a database server instance will be started, as soon as
thefirst HTTP serviceis called. The database server can be disabled by setting this
flagtotrue.

RESTXQPATH |. Relative or absolute directory referencing the RESTXQ modules. By default, the
option points to the standard web application directory.

RESTPATH . Relative or absolute directory referencing queries and command-scripts that can be
invoked viathe run operation of REST. By default, the option points to the standard
web application directory.

AUTHMETHOD |Basi ¢ |The default authentication method proposed by the server. The available methods
areBasi c and Di gest .

Path options may contain an absolute or relative path. If arelative path is specified, its root will be the serviet
(webapp) path:

<cont ext - par an>
<par am nane>or g. basex. dbpat h</ par am nane>
<I-- will be rewitten to ..../webapp/ VEB-INF/data -->
<par am val ue>\VEB- | NF/ dat a</ par am val ue>
</ cont ext - par an®
<cont ext - par an>
<par am nane>or g. basex. r epopat h</ par am nane>
<l-- will be kept as is -->
<par am val ue>f: / basex/reposi t or y</ par am val ue>
</ cont ext - par an®

Context parameters can be requested from XQuery via proc:property-names and proc:property. How to set these
options is specific to the servlet container. For example, in Jetty it can be done by overriding the web.xml file.
Another option isto directly edit the WEB- | NF/ web. xn filein the WAR archive (WAR files are simple ZIP
files). Refer to the sample web.xml of the basex-api package.

Different credentials can be assigned to the REST and WebDAYV service by specifying local init parameters. In
the following example, an alternative user is specified for the REST service:

<servl et >
<servl et - nane>REST</ ser vl et - nane>
<servl et-cl ass>org. basex. http. rest. RESTServl et </ servl et -cl ass>
<i nit-paranp
<par am nane>or g. basex. user </ par am nane>
<par am val ue>r est - user </ par am val ue>
</init-paranp
</servlet>

Available Services

To enable or disable one of the provided services, the corresponding servlet entry in theweb. xm file needs to
be removed/commented. The default URL paths are listed in the following table:

Service URL Usage

Default web server http://[host]:[port]/ Access your standard web files (e.g.
[servl et context _path]/ |HTML, JavaScript or CSS).
static

RESTXQ http://[host]:[port]/ Create XQuery web services and
[servl et context path] applications.

REST http://[host]:[port]/ Access XML database and its
[servl et _context path]/ |resources.
rest
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Web Application

WebDAV http://[host]:[port]/ Access databases via the filesystem.
[servl et _context_path]/
webdav orwebdav://[host]:
[port]/

[servl et _context_path]/
webdav (depending on client)

Maven

Check out the BaseX sources via Eclipse or Git. Executemvn i nst al | inthe main project directory and then
m/n install jetty:runinthebasex-api sub-directory. Thiswill start a Jetty instance in which the
servletswill be deployed.

Configuration

The same options asin the case of deployment apply in aservlet container. In this case, however, thereisno WAR
archive. Instead, Jetty looks up &l files in the directory basex- api / sr ¢/ mai n/ webapp. Jetty and servlet
options can be configured inthej et ty. xm and web. xm files as described above in the Servlet Container
Configuration. The Jetty stop port can be changed in the Maven Jetty Plugin sesion inthe pom xmni file.

User Management

By default, RESTXQ uses the admin user, whereas the REST and WebDAV services require client-side
authentication. A default user can be specified viacommand-line arguments. Intheweb. xm file, both a global
and a servlet-specific user can be added (see above).

If the HTTP server is started with no pre-defined user, the credentials must be passed on by the client via Basic
Authentication or Digest Authentication (depending on the server setting).

With cURL, internet browsers, and other tools, you can specify basic authentication credentials within the request
string as plain text, using the format USER: PASSWORD@JRL. An example:

http://adm n: adm n@ ocal host : 8984/

Users are specified in auser s. xnl file, which is stored in the database directory (see User Management for
more information).

Changelog

Version 8.6

» Updated: Authentication readded to RESTXQ.

» Updated: No password must be specified in theweb. xm file anymore.
» Updated: Server-side user and authentication method is now enforced (cannot be overwritten by client).
Version 8.0

» Added: digest authentication

» Updated: user management

» Updated: default user/password disabled in web.xml

Version 7.7

» Added: service-specific permissions

Version 7.5
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Web Application

e Added: j etty. xm : configuration for Jetty Server

» Updated: ser ver replaced with ht t pl ocal mode
Version 7.3

e Updated: cl i ent mode replaced with ser ver mode
Version 7.2

* Web Application concept revised
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Chapter 11. DBA

Read this entry online in the BaseX Wiki.
This pageis part of the Getting Started Section.

The full distributions of BaseX are equipped with a powerful browser-based database administration interface,
the DBA.. It allows you to create and administrate databases, evaluate queriesin realtime, view log files, manage
users, etc. The server-side code is completely written in XQuery and RESTXQ.

These were our design goals:
» The code base is supposed to help and motivate you developing your own RESTXQ web applications.

e The XQuery DBA code consumes only around 100 KB. It uses simple backward-compatible Javascript code.
Theinterface isfunctional, but limited in terms of flashiness and interactivity.

» We tried to make the DBA features as self-explanatory as possible. All functionalities are also available via
Commands, XQuery Modules or the Java GUI.

* The dba sub-directory can simply be copied and moved to any other place. All URL paths point to the same
directory; it should be straightforward to adjust the RESTXQ path.

If you put DBA online along with your web page, please ensure at the very least that:
« you have changed the password of your BaseX adni n user, and

* the BaseX process has not been started with admin privileges.

Updated with Version 8.6:

» The DBA will now always be accessible, even if the job queueisfull.

 Tableresults have been paginated.

Startup

» Download the ZI P Archive or the Windows I nstaller from the download page
» Start the BaseX HTTP Server

e Open abrowser and visittheURL ht t p: / /| ocal host : 8984/ dba

First Steps

On the welcome page, you need to authenticate yourself by entering the name and password of an admin user. The
default user isadmi n/adm n; after the first login, the password should be changed via the Users pandl.

s

The main page of the DBA interface containsalist of all | patabase Administration
databases on the left. On the right, the global and local |~

Databases System

options are listed, along with some system information. | ‘e e o e oo Loeatomons

21DATABASES:  RESOURCES SIZE  MODIFICATION DATE VERSION 80 beta ADDARCHIVES v
O ~webdan (backup)  2014-12-11, 19:46 USEDMEMORY 10325 K8, ADDCACHE

With the "Create..." button, a new database can be| = Do almma omome o e
created. Existing database can be viewed, optimized,| DBA Main Page
and dropped.

Editor

In the editor panel, you can execute XQuery expressions. If evaluation takes too long, or if it consumes too much
memory, it will beinterrupted. Y ou need to chooseif your query is updating. Inside the editor area, you can press
Ctrl-Enter to execute the query.
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DBA

With Version 8.6 of BaseX, remote connections were removed. The resulting RESTXQ allows for better
optimizations and reduces system-wide locks.

Y ou can press Shift-Ctrl-Enter to run your XQuery expression as updating query (or non-updating, if "Updating"
is choosen in the dropdown menu). The realtime mode was removed.

Changelog

Version 8.6

» Updated: Always accessible, even if job queue isfull

» Removed: Remote connections (to allow for better optimizations and less locking)
Version 8.4

» Added: Editor: Key combination 'Shift-Ctrl-Enter', realtime mode removed.

Introduced with Version 8.0.
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Chapter 12. Databases

Read this entry online in the BaseX Wiki.
Thispageis part of the Getting Started Section.

In BaseX, adatabaseis apretty light-weight concept and can be compared to a collection. It contains an arbitrary
number of resour ces, addressed by their unique database path. Resources can either be XML documents or raw
files (binaries). Some information on binary data can be found on an extra page.

Create Databases

New databases can be created viacommands, in the GUI, or with any of our APIs. If someinput is specified along
with the create operation, it will be added to the database in a bulk operation:

e Console: CREATE DB db /path/to/resources will addinitial documentsto a database
* GUI : Goto Database _ New, press Browse to choose aninitial file or directory, and press OK

Database must follow the valid names constrai nts. V ari ous parsers can be chosen to influence the database creation,
or to convert different formatsto XML.

Note: A main-memory only database can be created using thethe SET MAI NVEM t r ue command before calling
CREATE DB (see below for more).

Access Resources
Stored resources and external documents can be accessed in different ways:

XML Documents

Various XQuery functions exist to access XML documents in databases:

Function Example Description
db:open db: open("db", "path/to/ |Returnsal documentsthat arefound
docs") in the database db at the (optional)
path pat h/ t o/ docs.
fn:collection col l ection("db/path/to/ |Returnsal documentsatthelocation
docs") pat h/t o/ docs in the database

db.If no path is specified after
the database, all documents in the
database will be returned.If no
argument is specified, all documents
of the database will be returned
that has been opened in the global

context.
fn:doc doc("db/ path/to/ Returns the document at the location
doc. xm ") pat h/t o/ docs in the database

db.Anerror israised if the specified
yields zero or more than one
document.

Y ou can access multiple databases in a single query:

for $i in 1 to 100
return db: open(' books' || $i)//book/title
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Databases

If the DEFAULTDB option is turned on, the path argument of thef n: doc or f n: col | ecti on function will
first be resolved against the globally opened database.

Two more functions are available for retrieving information on database nodes:

Function Example Description

db:name db: name( $node) Returns the name of the database in
which the specified $node isstored.

db:path db: pat h( $node) Returns the path of the database
document in which the specified
$node is stored.

Thef n: docunent - uri andf n: base-uri functions return URIs that can also be reused as arguments for
thef n: doc andf n: col | ecti on functions. As aresult, the following example query awaysreturnst r ue:

every $c in collection('anyDB')
sati sfies doc-avail abl e(docunent -uri ($c))

If the argument of f n: doc or f n: col | ecti on does not start with a valid database name, or if the addressed
database does not exist, the string is interpreted as URI reference, and the documents found at this location will
be returned. Examples:

e doc("http://web.de") :retrievesthe addressed URI and returnsit as a main-memory document node.

e doc("nyfile.xm ™) : retrieves the given file from the file system and returns it as a main-memory
document node. Note that updates to main-memory nodes are not automatically written back to disk unlessthe
VARl TEBACK option is set.

e collection("/path/to/docs") : returns a main-memory collection with all XML documents found
at the addressed file path.

Raw Files

The RETRI EVE command and the db: r et ri eve function can be used to return files in their native byte
representation.

If the API you use does not support binary output (thisis e.g. the case for various Client language bindings), you
need to convert your binary datato its string representation before returning it to the client:

string(db:retrieve('multinmedia', 'sanple.avi'))

HTTP Services

» With REST and WebDAYV, all database resources can be requested in auniform way, no matter if they are well-
formed XML documents or binary files.

Update Resources

Once you have created a database, additional commands exist to modify its contents:
* XML documents can be added with the ADD command.

* Raw files are added with STORE.

« Existing resources can be replaced with the REPLACE command.

» Resources can be deleted via DELETE.
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The AUTOFLUSH option can be turned off before bulk operations (i.e. before alarge number of new resources
is added to the database).

The ADDCACHE option will first cache the input before adding it to the database. Thisis helpful when the input
documents to be added are expected to eat up too much main memory.

The following commands create an empty database, add two resources, explicitly flush data structures to disk,
and finally delete all inserted data:

CREATE DB exanpl e

SET AUTOFLUSH f al se

ADD exanpl e. xm

SET ADDCACHE true

ADD / pat h/to/ xm / docunent s
STORE TO i mages/ 123.j pg
FLUSH

DELETE /

You may also use the BaseX-specific XQuery Database Functions to create, add, replace, and delete XML
documents:

let $root := "/path/to/xm /docunents/"
for $file in file:list($root)
return db: add("dat abase", $root || $file)

Last but not least, XML documents can also be added viathe GUI and the Database menu.

Export Data

All resources stored in a database can be exported, i.e., written back to disk. This can be donein several ways:
» Commands: EXPORT writes all resources to the specified target directory
* GUI: Goto Database _, Export, choose the target directory and press OK

» WebDAV: Locate the database directory (or a sub-directory of it) and copy all contents to another location

In Memory Database

* In the standalone context, a main-memory database can be created (using CREATE DB), which can then be
accessed by subsequent commands.

 If aBaseX server instanceis started, and if adatabaseiscreated initscontext (using CREATE DB), other BaseX
client instances can access (and update) this database (using OPEN, db:open, etc.) aslong as no other database
is opened/created by the server.

» You can force an ordinary database to being copied to memory by using db: open(' sone-db') update

{}

Note: main-memory database instances are aso created by the invocation of doc(...) or
col lection(...),if theargument is not a database (no matter which value is set for MAINMEM). In other
words: the same internal representation is used for main-memory databases and documents/collections generated
via XQuery.

Changelog

Version 8.4

e Updated: Raw Files: Items of binary type can be output without specifying the obsolete r aw serialization
method.
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Version7.2.1

* Updated: f n: docunent -uri andf n: base-uri now return strings that can be reused with f n: doc or
fn:col |l ection toreopenthe origina document.
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Chapter 13. Binary Data

Read this entry online in the BaseX Wiki.
This pageislinked from the Database page.

The BaseX store aso provides support for raw files (binary data). A database may contain both XML documents
and raw files. XML and binary data is handled in a uniform way: a unique database path serves as key, and the
contents can be retrieved via database commands, X Query, or the various APIs.

Storage

XML documents are stored in a proprietary format to speed up XPath axis traversals and update operations, and
raw datais stored in its original format in a dedicated sub-directory (called r aw). Several reasons exist why we
did not extend our existing storage to binary data:

» Good Performance : the file system generally performs very well when it comes to the retrieval and update
of binary files.

» Key/Value Stores: we do not want to compete with existing key/value database solutions. Again, thisis not
what we are after.

e Our Focus : our main focus is the efficient storage of hierarchical data structures and file formats such as
XML or (more and more) JSON. The efficient storage of arbitrary binary resources would introduce many new
challenges that would distract us from more pressing tasks.

For some use cases, the chosen database design may bring along certain limitations:

» PerformanceLimits: most file system are not capable of handling thousands or millions of binary resourcesin
asingledirectory in an efficient way. The same problem happensif you have alarge number of XML documents
that need to imported in or exported from a BaseX database. The general solution to avoid this bottleneck isto
distribute the relevant binaries in additional sub-directories.

» Keys:if youwanttousearbitrary keysfor XML and binary resources, which are not supported by the underlying
file system, you may either add an XML document in your database that contains all key/path mappings.

In the latter case, a key/value store might be the better option anyway.
Usage

More information on how to store, retrieve, update and export binary data is found in the general Database
documentation.
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Chapter 14. Parsers

Read this entry online in the BaseX Wiki.

Thisarticleispart of the Getting Started Section. It presentsthe available parsersthat can be used to import various
data sources in BaseX databases. Please visit the Serialization article if you want to know how to export data.

XML Parsers

BaseX provides two alternatives for parsing XML.:
* By default, Java's SAXParser is used to parse XML documents.

e Theinternal, built-in XML parser is more fault-tolerant than Java’'s XML parser. It supports standard HTML
entities out of the box, and it is faster than the default parser, in particular if small documents are to be parsed.
However, the internal parser does not support the full range of DTD features and cannot resolve catal ogs.

GUI

Goto Menu Database _, New, then choose the Parsing tab and (de)activate Useinternal XML parser. The parsing
of DTDs can be turned on/off by selecting the checkbox below.

Command Line

Toturn the internal XML parser and DTD parsing on/off, modify the | NTPARSE and DTD options:

SET | NTPARSE true
SET DTD true

XQuery

The db:add and db:replace functions can also be used to add new XML documents to the database. The following
example query uses the internal XML parser and adds all files to the database DB that are found in the directory
2Bi nport ed:

for $file in file:list("2Binported")
return db:add('DB', $file, '', map { "intparse': true() })

HTML Parser

With TagSoup, HTML can be imported in BaseX without any problems. TagSoup ensures that only well-formed
HTML arrives at the XML parser (correct opening and closing tags, etc.). Hence, if TagSoup is not available on
a system, there will be a lot of cases where importing HTML fails, no matter whether you use the GUI or the
standal one mode.

Installation

Downloads

TagSoup is aready included in the full BaseX distributions (BaseX. zi p, BaseX. exe, €tc.). It can aso be
manually downloaded and embedded on the appropriate platforms.

Maven
An easy way to add TagSoup to your project isto follow this steps:

1. visit MVN TagSoup Repository



http://docs.basex.org/index.php?title=Parsers
http://download.oracle.com/javase/6/docs/api/javax/xml/parsers/SAXParser.html
http://vrici.lojban.org/~cowan/XML/tagsoup/
http://mvnrepository.com/artifact/org.ccil.cowan.tagsoup/tagsoup/

2. click on the version you want

3. on thefirst tab, you can see an XML snippet like this:

<dependency>
<gr oupl d>org. cci | . cowan. t agsoup</ gr oupl d>
<artifactld>tagsoup</artifactld>
<version>1. 2. 1</ versi on>

</ dependency>

4. copy that in your own maven project'spom xni fileintothe <dependenci es> element.

5.don’'t forgettorunnvn jetty:runagan

Debian

With Debian, TagSoup will be automatically detected and included after it has been installed via:
apt-get install I|ibtagsoup-java

Options

TagSoup offers a variety of options to customize the HTML conversion. For the complete list please visit the
TagSoup website. BaseX supports most of these options with afew exceptions:

 encoding : BaseX triesto guess the input encoding, but this can be overwritten by this option.
« files: not supported as input documents are piped directly to the XML parser.

» method : set to 'xml' as default. If thisis set to 'html' ending tags may be missing for instance.
 version : dismissed, as TagSoup always falls back to 'version 1.0, no matter what theinput is.
 standalone: deactivated.

* pyx, pyxin: not supported asthe XML parser can't handle this kind of input.
 output-encoding : not supported, BaseX already takes care of that.

 reuse, help: not supported.

GUI

Go to Menu Database _, New and select "HTML" in the input format combo box. There'san infoin the "Parsing"
tab about whether TagSoup isavailable or not. The same appliesto the " Resources' tab inthe " Database Properties’
dialog.

These two dia ogs come with an input field 'Parameters where TagSoup options can be entered.
Command Line

Turn on the HTML Parser before parsing documents, and set afilefilter:
SET PARSER htm
SET HTM_LPARSER

met hod=xnl , nons=t r ue, nocdat a=t r ue, nodef aul t s=t r ue, nobogons=t r ue, nocol ons=t r ue, i gnor abl e=tr ue
SET CREATEFI LTER *. ht ni

XQuery
The HTML Module provides afunction for converting HTML to XML documents.

Documents can also be converted by specifying the parser and additional options as function arguments:
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fetch: xm ("index. htm ", map {

"parser': '"htm"',

"htm parser': map { 'html': false(), 'nodefaults': true() }
})

JSON Parser

BaseX can also import JSON documents. The resulting format is described in the documentation for the XQuery
JSON Module:

GUI

GotoMenu Database _, Newand select "JSON" in theinput format combo box. Y ou can set the following options
for parsing JSON documentsin the "Parsing" tab:

» Encoding : Choose the appropriate encoding of the JSON file.

e JsonML : Activate this option if the incoming fileisa JsonML file.

Command Line

Turn on the JISON Parser before parsing documents, and set some optional, parser-specific optionsand afilefilter:

SET PARSER j son
SET JSONPARSER encodi ng=utf-8, jsonm =true
SET CREATEFI LTER *.j son

XQuery

The JSON Module provides functions for converting JSON objects to XML documents.

CSV Parser

BaseX can be used to import CSV documents. Different alternatives how to proceed are shown in the following:

GUI

Goto Menu Database _, New and select "CSV" in theinput format combo box. Y ou can set the following options
for parsing CSV documentsin the "Parsing" tab:

» Encoding : Choose the appropriate encoding of the CSV file.

» Separator : Choose the column separator of the CSV file. Possible: contra, seni col on, t ab or space or
an arbitrary character.

» Header : Activate this option if the incoming CSV files have a header line.

Command Line

Turn onthe CSV Parser before parsing documents, and set some optional, parser-specific options and afilefilter.
Unicode code points can be specified as separators; 32 isthe code point for spaces:

SET PARSER csv

SET CSVPARSER encodi ng=utf-8, |ines=true, header=fal se, separator=space
SET CREATEFI LTER *. csv

XQuery

The CSV Module provides afunction for converting CSV to XML documents.

46



Documents can also be converted by specifying the parser in an XQuery function. The following example query
adds all CSV filesthat are located in the directory 2Bi npor t ed to the database DB and interprets the first lines
as column headers:

for $file in file:list("2Binported", false(), "*.csv")
return db: add("DB", $file, "", map {

‘parser': 'csv'

‘csvparser': map { 'header': true() }

b
Text Parser
Plain text can be imported as well:

GUI

Go to Menu Database _, New and select "TEXT" in theinput format combobox. Y ou can set the following option
for parsing text documentsin the "Parsing” tab:

» Encoding : Choose the appropriate encoding of the text file.

» Lines: Activatethisoptionto createa<l i ne>. . . </ | i ne> element for each line of the input text file.
Command Line

Turn on the CSV Parser before parsing documents and set some optional, parser-specific options and afile filter:

SET PARSER t ext
SET TEXTPARSER | i nes=yes
SET CREATEFI LTER *

XQuery

Similar to the other formats, the text parser can also be specified via XQuery:

for $file in file:list("2Binported", true(), "*.txt")
return db: add("DB", $file, "", map { 'parser': 'text' })

Changelog

Version 7.8

» Updated: parser options

Version 7.7.2

» Removed: CSV option "format"

Version 7.3

» Updated: the CSV SEPARATOR option may now be assigned arbitrary single characters
Version 7.2

» Updated: Enhanced support for TagSoup options
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Chapter 15. Commands

Read this entry online in the BaseX Wiki.
Thisarticle is part of the Getting Started Section. It lists all database commands supported by BaseX.

Commands can be executed from the Command Line, as part of Scripts, viathe Clients, REST, the input field in
the GUI, and other ways. If the GUI is used, all commands that are triggered by the GUI itself will show up in
the Info View. The Permission fields indicate which rights are required by a user to perform a command in the
client/server architecture.

Basics

Command Scripts

On command line, multiple commands can be written down in a single line (separated by semicolons). You can
also put them into a command script: Database commands in both string and XML syntax can be placed in atext
fileand stored asfile with the BaseX command script suffix . bxs. If the path to ascript fileis passed on to BaseX
on command-line, or if it is opened in the GUI editor, it will be recognized and evaluated as such.

String Syntax

Lines starting with # areinterpreted as comments and are skipped. With the following script, adatabaseis created,
two documents are added to it, and a query is performed:

CREATE DB t est

ADD TO enbedded. xm <r oot >enbedded</ r oot >
# run query

XQUERY <hits>{ count(//text()) }</hits>
CLCSE

XML Syntax

The string syntax is limited when XML snippets need to be embedded in a command, or when complex queries
areto be specified.

The XML syntax provides more flexibility here. Multiple commands can be enclosed by a <comands/ > root
element. Some commands, such as ADD, allow you to directly embed XML documents. If you want to embed
XML in XQuery expressions, entities should be encoded, or the CDATA syntax should be used:

<comrands>
<create-db nane='test'/>
<add pat h=' enbedded. xm ' ><r oot >enbedded</ r oot ></ add>
<l-- run query -->
<xquer y><![ CDATA[
<hits>{ count(//text()) }</hits>
1] ></ xquery>
<cl ose/ >
</ commands>

Glob Syntax

Some commands support the glob syntax to address more than one database or user. Question marks and asterisks
can be used to match one or more characters, and commas can be used to separate multiple patterns. Some
examples:

» AB? addresses all names with the characters AB and one more character.

48


http://docs.basex.org/index.php?title=Commands
http://docs.basex.org/wiki/Graphical User Interface
http://docs.basex.org/wiki/Graphical User InterfaceVisualizations

Commands

e * AB addresses all names ending with the characters AB.

o X*, Y*, Z* addressesall names starting with the characters X, Y, or Z.

Valid Names

Database and user names follow the same naming constraints: Names are restricted to ASCII characters. They
must at least have one character, and they may contain letters, numbers and any of the special characters ! #$
%' () +-=@]"_" {}~. Thefollowing characters are reserved for other features:

e | ?* . glob syntax

* ; : Separator for multiple database commands on the command line

\'/ : Directory path separators

o 1 *?\"<>|} :invalid filename characters on Windows

» Names starting or ending with . : hidden folders (e.g. the .logs directory)

Aliases

In all commands, the DB keyword can be replaced by DATABASE.

Database Operations

CREATE DB

Syntax

CREATE DB [nane] ([input])

XML Syntax

<create-db name='...'>([input])</create-db>

Permission

CREATE

Summary

Createsanew database with the specified nane and, optionally, aninitial i nput , and opensit. An
existing database will be overwritten. Theinput can be afile or directory path to XML documents,
aremote URL, or astring containing XML.:

nane must be avalid database name

database creation can be controlled by setting Create Options

Errors

The command fails if a database with the specified name is currently used by another process, if
one of the documentsto be added is not well-formed or if it cannot be parsed for some other reason.

Examples

OPEN

Syntax

CREATE DB i nput creates an empty databasei nput .

CREATE DB xmark http://files.basex.org/xm/xmark.xn creates the
database x mar k, containing asingle initial document called xmar k. xmi .

CREATE DATABASE coll /path/to/input creates the database col | with all
documentsfound inthei nput directory.

SET | NTPARSE f al se; CREATE DB input input.xnl createsadatabasei nput
withi nput . xm asinitial document, which will be parsed with Java's default XML parser.

<create-db name='si npl e' ><hel | o>Uni ver se</ hel | o></ cr eat e- db>
createsadatabase named si mpl e with aninitial document <hel | o>Uni ver se</ hel | 0>.

‘ODEN [ name] ([path])
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XML Syntax|<open nanme='...' (path="...")/>

Permission |READ

Summary | Opensthe database specified by nane. The documentsto be opened can be specified by the [path]
argument.

Errors The command fails if the specified database does not exist, is currently being updated by another
process or cannot be opened for some other reason.

CHECK

Syntax CHECK [i nput]

XML Syntax|<check input="..."'/>

Permission |READ/CREATE

Summary | Thisconvenience command combines OPENand CREATE DB: if adatabasewiththenamei nput
exists, itisopened. Otherwise, anew databaseis created; if the specified input pointsto an existing
resource, it is stored asinitial content.

Errors The command fails if the addressed database could neither be opened nor created.

CLOSE

Syntax CLCSE

XML Syntax|<cl ose/ >

Permission |READ

Summary | Closesthe currently opened database.

Errors The command fails if the database files could not be closed for some reason.

EXPORT

Syntax EXPORT [ pat h]

XML Syntax|<export path="...'/>

Permission |CREATE

Summary | Exports all documents in the database to the specified file pat h, using the serializer options
specified by the EXPORTER option.

Errors The command fails if no database is opened, if the target path pointsto afile or isinvalid, if the

seriaization parametersareinvalid, or if the documents cannot be serialized for some other reason.

CREATE INDEX

Updated with Version 8.4: Token index added.

Syntax CREATE | NDEX [ TEXT| ATTRI BUTE| TOKEN| FULLTEXT]

XML Syntax|<creat e-i ndex type="text|attribute|token|fulltext'/>

Permission |WRITE

Summary | Creates the specified Value Index. The current Index Options will be considered when creating
the index.

Errors The command failsif no database is opened, if the specified index is unknown, or if indexing fails
for some other reason.

DROP INDEX

Syntax ‘DROD | NDEX [ TEXT| ATTRI BUTE| TOKEN] FULLTEXT]
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XML Syntax|<dr op-i ndex type='text|attribute|token|fulltext'/>

Permisson |WRITE

Summary | Dropsthe specified Value Index.

Errors The command fails if no database is opened, if the specified index is unknown, or if it could not

be deleted for some other reason.

Administration

ALTER DB

Syntax ALTER DB [nane] [ newnane]

XML Syntax|<al ter-db nanme="...' newname='..."'/>

Permission |CREATE

Summary | Renamesthe database specified by nane to newnane. newnane must beavalid database name.

Errors The command failsif the target database already exists, if the source database does not exist or is
currently locked, or if it could not be renamed for some other reason.

Examples |« ALTER DB db t enpdb renamesthe database db intot enpdb.

DROP DB

Syntax DROP DB [ name]

XML Syntax|<dr op-db name="..."'/>

Permission |CREATE

Summary | Drops the database with the specified name. The Glob Syntax can be used to address more than
one database.

Errors The command failsif the specified database does not exist or is currently locked, or if the database
could not be deleted for some other reason.

CREATE BACKUP

Syntax CREATE BACKUP [ nane]

XML Syntax|<cr eat e- backup name='..."'/>

Permission |CREATE

Summary | Creates azipped backup of the database specified by narre. The backup file will be suffixed with
the current timestamp and stored in the database directory. The Glob Syntax can be used to address
more than one database.

Errors The command fails if the specified database does not exist, or if it could not be zipped for some
other reason.

Examples |« BACKUP db creates a zip achive of the daabase db (eg.

db- 2014- 04- 01- 12- 27- 28. zi p) in the database directory.

RESTORE

Syntax RESTORE [ name]

XML Syntax|<restore nane='..."'/>

Permission |CREATE

Summary | Restores adatabase with the specified nane. The name may include the timestamp of the backup
file
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Errors The command failsif the specified backup does not exist, if the database to be restored is currently
locked, or if it could not be restored for some other reason.

INSPECT

Syntax | NSPECT

XML Syntax|<i nspect/ >

Permission |READ

Summary | Performs someintegrity checks on the opened database and returns a brief summary.

DROP BACKUP

Syntax DROP BACKUP [ nane]

XML Syntax|<dr op- backup name="'..."'/>

Permission |CREATE

Summary | Dropsall backupsof the database with the specified name. The Glob Syntax can be used to address
more than one database.

Examples |« DROP BACKUP abc* deletesthe backups of all databases starting with the characters abc.

SHOW BACKUPS

Syntax SHOW BACKUPS

XML Syntax|<show- backups/ >

Permission |CREATE

Summary | Showsall database backups.

COPY

Syntax COPY [nane] [ newnane]

XML Syntax|<copy nanme='...' newname='...'/>

Permission |CREATE

Summary | Creates acopy of the database specified by nane. newnane must be avalid database name.

Errors The command failsif the target database already exists, or if the source database does not exist.

INFO DB

Syntax | NFO DB

XML Syntax|<i nf o-db/ >

Permission |READ

Summary | Shows general information and meta data on the currently opened database.

Errors The command fails if no database is opened.

INFO INDEX

Syntax | NFO I NDEX ([ ELEMNANME| ATTRNAME| PATH| TEXT| ATTRI BUTE| TOKEN|
FULLTEXT])

XML Syntax|<i nf o-i ndex type='el etmane| attrnane| pat h| text|attri bute|token|
fulltext'/>

Permission |READ
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Summary | Shows information on the existing index structures. The output can be optionally limited to the
specified index.
Errors ‘ The command fails if no database is opened, or if the specified index is unknown.

INFO STORAGE

Syntax | NFO STORAGE [start end]

XML Syntax|<i nfo-storage (start="...") (end="...")/>

Permission |READ

Summary | Showstheinternal main table of the currently opened database. An integer range may be specified
as argument.

Errors The command fails if no database is opened, or if one of the specified argumentsisinvalid.

Querying

LIST

Syntax LI ST ([ nane] ([path]))

XML Syntax|<l'i st (nanme='...' (path="..."))/>

Permission |NONE

Summary |Listsall availabledatabases. If namne isspecified, the resources of adatabase arelisted. The output
can be further restricted to the resources matching the specified pat h.If database resources are
listed, the size is either the number of nodes (for XML resources) or the number of bytes (for
binary resources).

Errors The command fails if the optional database cannot be opened, or if the existing databases cannot
be listed for some other reason.

XQUERY

Syntax XQUERY [ query]

XML Syntax|<xquer y>[ query] </ xquery>

Permission |dependson query

Summary | Runsthe specified quer y and prints the result.

Errors The command fails if the specified query isinvalid.

Examples |« XQUERY 1 to 10returnsthesequence(1l, 2, 3, 4, 5, 6, 7, 8, 9, 10).
e SET RUNS 10; XQUERY 1 to 10 returnstheresults after having run the query 10 times.
e SET XMLPLAN true; XQUERY 1 to 10 returnsthe result and prints the query plan

as XML.

RETRIEVE

Syntax RETRI EVE [ pat h]

XML Syntax|<retrieve path="..."/>

Permission |READ

Summary |Retrievesaraw file from the opened database at the specified pat h.

Errors The command fails if no database is opened, if the source path isinvalid or if the data cannot not
be retrieved for some other reason.
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FIND

Syntax FI ND [ query]

XML Syntax|<fi nd>[ query] </fi nd>

Permission |READ

Summary | Builds and runs a query for the specified quer y terms. Keywords can be enclosed in quotes to
look for phrases. The following modifiers can be used to further limit search: = looks for exact
text nodes~ looks for approximate hits@- |ooks for exact attribute values@iooks for attributes

Errors The command failsif no database is opened.

TEST

Syntax TEST [ pat h]

XML Syntax|<test path="...'/>

Permission |ADMIN

Summary |Runsall XQUnit testsin the specified pat h. The path can point to asinglefile or adirectory.Unit
testing can also be triggered via- t on command line.

Errors The command failsif at least one test fails.

Examples |+ TEST proj ect/tests runsall testsinthedirectory pr oj ect/tests.

REPO INSTALL

Syntax REPO | NSTALL [ pat h]
XML Syntax|<repo-install path="..."/>
Permission |CREATE
Summary |Installs the package with path pat h.
Errors The command fails in the following cases:
» The packageto beinstalled is not a xar file.
e The package to be installed does not exist or is aready installed.
» The package descriptor iswith invalid syntax.
» The package to be installed depends on a package which is not installed.
e The packageis not supported by the current version of BaseX.
¢ A component of the package is already installed as part of another package.
REPO LIST
Syntax REPO LI ST
XML Syntax|<r epo-1ist/>
Permission |READ
Summary |Listsal installed packages.

REPO DELETE

Syntax

REPO DELETE [ nane]

XML Syntax

<repo-delete nane="..."'/>
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Permission |CREATE
Summary | Deletes the specified package with the specified nanme. What is called "name" can also be the id
(which is the name followed by the version) or the directory of the package.
Errors The command failsif the package to be deleted is required by another package.
Updates
ADD
Syntax ADD (TO [path]) [input]
XML Syntax|<add (path="...")>[input]</add>
Permisson |WRITE
Summary |Adds afile, directory or XML string specified by i nput to the currently opened database at the
specified pat h:
e i nput may either beasingle XML document, adirectory, aremote URL or aplain XML string.
¢ A document with the same path may occur than once in a database. If this is unwanted, the
REPL ACE command can be used.
« If afileistoo largeto be added in one go, its data structures will be cached to disk first. Caching
can be enforced by turning the ADDCACHE option on.
If files are to be added to an empty database, it is usually faster to use the CREATE DB command
and specify the initial input as argument.
Errors The command fails if no database is opened, if one of the documents to be added is not well-
formed, or if it could not be parsed for some other reason.
Examples |+ ADD i nput.xm addsthefilei nput . xm to the database.
e ADD TO tenp/one.xm input.xm addsi nput.xm to the database and moves it
tot enp/ one. xm .
« ADD TO target/ xmdir addsall filesfrom thexm di r directory to the database in
thet ar get path.
DELETE
Syntax DELETE [ pat h]
XML Syntax|<del ete path="..."'/>
Permission |WRITE
Summary | Deletes all documents from the currently opened database that start with the specified pat h.
Errors The command failsif no database is opened.
RENAME
Syntax RENAME [ pat h] [ newpat h]
XML Syntax|<renane path='...' newpath="...'/>
Permission |WRITE
Summary | Renames all document paths in the currently opened database that start with the specified pat h.
The command may be used to either rename single documents or directories.
Errors The command fails if no database is opened, or if the target path is empty.
Examples |« RENAME one. xm two. xm renamesthe document one. xm totwo. xni .

55



Commands

e RENAME / TOP movesall documentsto a TOP root directory.

REPLACE

Syntax

REPLACE [path] [input]

XML Syntax

<replace path="..."'>[input]</repl ace>

Permission

WRITE

Summary

Replaces adocument in the currently opened database, addressed by pat h, with the file or XML
string specified by i nput , or adds a new document if the resource does not exist yet.

Errors The command fails if no database is opened, if the specified path points to a database directory,
or if theinput is not found.
Examples |« REPLACE one.xml input.xm replaces the document one. xm with the contents of
thefilei nput . xm .
e REPLACE t op. xm <xmi / >replacesthedocumentt op. xm with thedocument <xml / >.
STORE
Syntax STORE (TO [path]) [input]
XML Syntax|<store (path="...")>[input]</store>
Permission |WRITE
Summary | Storesaraw file specified viai nput inthe opened database to the specified pat h:
e Theinput may either be afile reference, aremote URL, or aplain string.
« If the path denotes a directory, it needs to be suffixed with aslash (/ ).
« Anexisting resource will be replaced.
Errors The command fails if no database is opened, if the specified resource is not found, if the target
pathisinvalid or if the data cannot not be written for some other reason.
OPTIMIZE
Syntax OPTI M ZE (ALL)
XML Syntax|<opti m ze/ ><optinize-all/>
Permission |WRITE
Summary | Optimizes the index structures, meta data and statistics of the currently opened database:
e If ALL isspecified, all database structures are completely reconstructed. The database size will
be reduced, and al orphaned datawill be deleted.
« Without ALL, only the outdated index structures and database statistics will be updated. If the
database is completely up-to-date, nothing will be done.
« Database options will be adopted from the original database. Only AUTOOPTI M ZE and (if
ALL is specified) UPDI NDEX will be adopted from the current options.
Errors The command failsif no databaseis opened, or if the currently opened database isa main-memory
instance.
FLUSH
Syntax FLUSH
XML Syntax|<f | ush/ >
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Permission |WRITE

Summary | Explicitly flushes the buffers of the currently opened database to disk. This command is applied
if AUTOFLUSHhasbeensettof al se.

Errors The command failsif no database is opened.

Monitoring
SHOW SESSIONS

Syntax SHOW SESSI ONS

XML Syntax|<show- sessi ons/ >

Permission |ADMIN

Summary | Showsall sessionsthat are connected to the current server instance.

SHOW USERS

Updated with Version 8.6: If called by non-admins, will only return the current user

Syntax SHOW USERS ( ON [ dat abase])

XML Syntax|<show users (database="..."')/>

Permission |ADMIN

Summary | Shows all usersthat are visible to the current user. If adat abase is specified, only those users
will be shown for which a pattern was specified that matches the database name.

Errors The command failsif the optional database could not be opened.
KILL

Syntax KILL [target]

XML Syntax|<kill target="...'/>

Permission |ADMIN

Summary | Killssessions of auser or an |P:port combination, specified by t ar get . The Glob Syntax can be
used to address more than one user.

Errors The command failsif auser tried to kill his’her own session.
JOBS LIST
Syntax JOBS LI ST

XML Syntax|<j obs-1ist/>
Permisson |ADMIN
Summary | Returnsinformation on all jobsthat are currently queued or executed.

JOBS RESULT

Syntax JOBS RESULT [id]

XML Syntax|<j obs-result id="..."/>

Permission |ADMIN

Summary | Returnsthe cached result of a query with the specified job id:

¢ Results can only be retrieved once. After retrieval, the cached result will be dropped.
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« If the origina query hasraised an error, the cached error will be raised instead.

Errors ‘The command failsif the addressed job is still running or if the result has already been retrieved.

JOBS STOP

Syntax JOBS STOP [id]

XML Syntax|<j obs-stop id="..."/>

Permisson |ADMIN

Summary | Cancelsthe execution of ajob with the specified id, or dropsthe cached result of aquery. Unknown
ids are ignored. All jobs are gracefully stopped; it is up to the process to decide when it is safe
to shut down.

User Management

CREATE USER

Syntax CREATE USER [ nane] ([password])

XML Syntax|<cr eat e-user nane='...' >([password])</create-user>

Permission |ADMIN

Summary | Createsauser with the specified nanme and passwor d. If no password is specified, it isrequested
viathe chosen frontend (GUI or bash).

Errors The command failsif the specified user already exists.

ALTER USER

Syntax ALTER USER [ nanme] ([ newnane])

XML Syntax|<al ter-user nanme='...' newnane='...'/[/>

Permission |ADMIN

Summary | Renamesthe user with the specified nane to newnane.

Errors The command fails if the specified user does not exist, or if the new user already exists.

ALTER PASSWORD

Syntax ALTER PASSWORD [ nane] ([ password])

XML Syntax|<al t er - password nane='..."'>([password])</alter-password>

Permission |ADMIN

Summary |Alters the passwor d of the user with the specified nane. If no password is specified, it is
requested via the chosen frontend (GUI or bash).

Errors The command failsif the specified user does not exist.

DROP USER

Syntax DROP USER [nane] (ON [pattern]):

XML Syntax|<dr op-user nane='...' (pattern="...")/>

Permission |ADMIN

Summary | Drops the user with the specified nane. The Glob Syntax can be used to address more than one
database or user. If aglob pat t er n is specified, only the pattern will be removed.

Errors The command failsif admi n is specified as user name, or if the specified user does not exist or
is currently logged in.
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GRANT

Syntax GRANT [ NONE| READ| WRI TE| CREATE| ADM N] (ON [pattern]) TO [user]

XML Syntax|<gr ant nane='...' per m ssi on="none|read|wite|create]|
adnmin' (pattern="...")/>

Permission |ADMIN

Summary | Grants the specified permission to the specified user . The Glob Syntax can be used to address
morethan one user. If aglob pat t er n isspecified, the permission will be applied to all databases
that match this pattern.

Errors The command failsif admi n is specified as user name or if the specified user does not exist.

Examples |« GRANT READ TO JoeW nson grants READ permission to the user JoeW nson.
e GRANT WRITE ON W ki TO editor* grantsWRI TE permissionson the W ki database

to al users starting with the charactersedi t or *.

PASSWORD

Syntax PASSWORD ([ password])

XML Syntax|<passwor d>( [ passwor d] ) </ passwor d>

Permission |NONE

Summary | Changes the passwor d of the current user. If no password is specified, it is requested via the
chosen frontend (GUI or bash).

General Commands

RUN

Syntax RUN [file]

XML Syntax|<run file="..."/>

Permission |depends on input

Summary |Evauates the contents of fi | e as XQuery expression. If the file ends with the suffix . bxs,
the file contents will be evaluated as command script. This command can be used to run several
commands in arow, with no other transaction intervening the execution.

Errors The command failsif the specified file does not exist, or if theretrieved input isinvalid. It will be
canceled as soon as one of the executed commands fails.

Examples |» RUN query. xqg will evaluate the specified file as XQuery expression
« RUN commands. bxs will evaluate the specified file as command script

EXECUTE

Syntax EXECUTE [i nput ]

XML Syntax|<execut e>[ i nput ] </ execut e>

Permission |depends on input

Summary |Evaluates the specified i nput as command script. This command can be used to run several
commands in arow, with no other transaction intervening the execution.

Errors The command fails if the syntax of the specified input is invalid. It will be canceled as soon as
one of the executed commands fails.

Examples |« EXECUTE "create db dbl; create db db2"
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« EXECUTE " <commands><cr eat e- db nane="' dbl' / ><cr eat e- db nane=' db2' /
></ commands>" both commands will create two databases db1l and db2 in a single
transaction.

GET

Syntax GET [option]

XML Syntax|<get (option="...")/>

Permission |NONE

Summary | Returns the current value of the Option specified via opti on. Globa options can only be
requested by users with ADMIN permissions.

Errors The command failsif the specified option is unknown.

SET

Syntax SET [option] ([value])

XML Syntax|<set option='..."'>([val ue])</set>

Permission |NONE

Summary | Setsthe Option specified by opt i on toanew val ue. Only local options can be modified. If no
valueis specified, and if the value is boolean, it will be inverted.

Errors The command fails if the specified option is unknown or if the specified value isinvalid.

INFO

Syntax I NFO

XML Syntax|<i nf o/ >

Permission |READ

Summary | Shows global information.

HELP

Syntax HELP ([ command])

XML Syntax|<hel p>([ comrand] ) </ hel p>

Permission |NONE

Summary | If command isspecified, information on the specific command isprinted; otherwise, all commands
arelisted.

Errors The command fails if the specified command is unknown.

EXIT

Syntax EXIT

XML Syntax|<exi t/ >

Permission |NONE

Summary | Exits the console mode.

QUIT

Syntax QU T

XML Syntax|<qui t/ >
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Permission |NONE
Summary ‘Exitsthe console mode (alias of EXI T).

Changelog

Version 8.6

» Updated: SHOW USERS: If called by non-admins, will only return the current user
Version 8.5

* Added: JOBS LI ST,JOBS RESULT,JOBS STCOP

» Updated: Valid Names: allow dots (except asfirst and last character)

Version 8.4

» Updated: CREATE | NDEX, DROP | NDEX, | NFO | NDEX: token index added

» Updated: | NFO STORAGE: Query argument removed, start/end added to XML syntax.

» Updated: | NFO | NDEX: Token index added; index TAG renamed to ELEMNANME; index AT TNANE renamed
to ATTRNAME

» Updated: OPTI M ZE: adopt original index options
Version 8.2

* Removed: CREATE EVENT, DROP EVENT and SHOW EVENTS command
Version 8.0

» Updated: commands for User Management

» Updated: OPEN: path argument added

* Removed: CS command

 Added: QUI T

Version 7.9

e Added: TEST runs XQUnit tests.

Version 7.7

 Updated: syntax of valid names.

Version 7.5

» Added: EXECUTE executes acommand script.

Added: | NSPECT performs integrity checks.

Added: automatic detection of Command Scripts.
» Removed: SHOW DATABASES; information is also returned by SHOW SESSI ONS.
» Removed: OPEN: path argument.

Version 7.3
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» Added: XML Syntax added.

» Updated: CHECK can now be used to create empty databases.

* Updated: Names and pathsin OPEN and LI ST are now specified as separate arguments.
Version 7.2.1

» Updated: permissions for GET and SET changed from READ to NONE.

Version 7.2

e Updated: CREATE | NDEX, DROP | NDEX (PATH argument removed. Path summary is always available now
and updated with OPTI M ZE).

» Updated: permissions for REPO DELETE, REPO | NSTALL and REPO LI ST.
Version7.1

e Updated: KI LL (killing sessions by specifying | P:port)

Version 7.0

» Added: FLUSH, RETRI EVE, STORE.

» Updated: ADD: simplified arguments.
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Chapter 16. Options

Read this entry online in the BaseX Wiki.
This pageislinked from the Getting Started Section.

The options listed on this page influence the way how database commands are executed and X Query expressions
areevaluated. Optionsaredividedinto global options, which arevalid for al BaseX instances, and local options,
which are specific to aclient or session. Values of options are either strings, numbers or booleans.

The . basex configuration file is parsed by every new local BaseX instance. It contains al global options and,
optionally, local options at the end of the file.

Various ways exist to access and change options:

» Thecurrent value of an option can be requested with the GET command. Local options can be changed via SET.
All values are static: They stay valid until they are changed once again by another operation. If an option is of
type boolean, and if no value is specified, its current value will be inverted.

« Initial values for global options can also be specified via system properties, which can e.g. be passed on with
the -D flag on command line, or using System.setProperty() before creating a BaseX instance. The specified
keys need to be prefixed with or g. basex. . An example:

java - Dorg. basex. CHOP=f al se -cp basex.jar org.basex. BaseX -c"get chop"

CHOP: fal se

* If using the Mac OS X packaged application then global options can be set within the Info.plist file within the
Contents folder of the application package. For example:

<key>JVMMpt i ons</ key>
<array>
<string>-Dorg. basex. CHOP=f al se</stri ng>
</ array>
* InaWeb Application, the default can be adjusted in theweb. xml file asfollows:
<cont ext - par an>
<par am nane>or g. basex. chop</ par am nane>
<par am val ue>f al se</ param val ue>
</ cont ext - par an®

* In XQuery, local options can be set via option declarations and pragmas (see X Query Extensions).

If options are changed by operations in the GUI, the underlying commands will be listed in the Info View.

Global Options

Global options are constants. They can only be set in the configuration file or via system properties (see above).
One exception isthe DEBUG option, which can a so be changed at runtime by users with admin permissions.

General Options
DEBUG

Signature |DEBUG [ bool ean]
Default fal se
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Summary

DBPATH

Signature

Sends internal debug info to STDERR. This option can be turned on to get additional information
for development and debugging purposes. It can also be triggered on command line via- d.

DBPATH [ pat h]

Default

{ hone}/ BaseXDat a or { hone}/ dat a

Summary

Points to the directory in which all databases are located.

LOGPATH

Signature

LOGPATH [ pat h]

Default

.1 ogs

Summary

Points to the directory in which all log files are stored. Relative paths will be resolved against the
DBPATH directory.

REPOPATH

Signature

REPOPATH [ pat h]

Default

{ hone}/ BaseXRepo

Summary
LANG

Signature

Points to the Repository, in which al XQuery modules are located.

LANG [ | anguage]

Default

Engl i sh

Summary

Specifies the interface language. Currently, seven languages are available: 'English’, 'German,
'French’, 'Dutch’, 'ltalian’, 'Japanese’, and 'Vietnamese'.

LANGKEY

Signature

LANGKEY [ bool ean]

Default

fal se

Summary

Prefixes all texts with the internal language keys. This option is helpful if BaseX istranslated into
another language, and if you want to see where particular texts are displayed.

FAIRLOCK

Introduced with Version 8.6:

Signature

FAI RLOCK [ bool ean]

Default

fal se

Summary

Defines the locking strategy:

» By default, non-fair is used. Read transactions will be favored, and transactions that access no
databases can be evaluated even if the limit of parallel transactions (specified via PARALLEL
has been reached. This prevents update operations from blocking all other requests (for example,
the DBA can further be used to see which jobs are running, even if the queue is full).

« If fair locking is enabled, read and write transactions will be treated equally (first in, first out).
This avoids starvation of update operations, and it should be used if the prompt evaluation of
update operationsis critical.
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CACHETIMEOUT

Signature |CACHETI MEQUT [ seconds]
Default 3600
Summary | Specifies how many seconds the results of queries, which have been queued by the asynchronously

executed, will be cached in main memory.

Client/Server Architecture

HOST
Signature |HOST [ host]
Default | ocal host
Summary |Thishost name is used by the client when connecting to a server. This option can aso be changed
when running the client on command linevia- n.
PORT
Signature |PORT [port]
Default 1984
Summary |Thisport is used by the client when connecting to a server. This option can also be changed when
running the client on command line via- p.
SERVERPORT
Signature |SERVERPORT [ port]
Default 1984
Summary |This is the port the database server will be listening to. This option can also be changed when
running the server on command line via- p.
USER
Signature |USER [ nane]
Default empty
Summary |Represents auser name, which is used for accessing the server or an HTTP service:
» Thedefault value will be overwritten if a client specifiesits own credentials.
« |If the default value is empty, login will only be possible if the client specifies credentials.
» The option can also be changed on command line via- U.
PASSWORD
Signature |PASSWORD [ passwor d]
Default empty
Summary |Represents a password, which is used for accessing the server or an HTTP service:

» Thedefault value will be overwritten if aclient specifiesits own credentials.
* |If the default value is empty, login will only be possible if the client specifies credentials.

e Theoption can also be changed on command line via- P.
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e Please notethat it is a security risk to specify your password in plain text.

AUTHMETHOD

Signature

AUTHVETHOD [ et hod]

Default

Basic

Summary

Specifiesthe default authenti cation method, which will be used by the HT TP server for negotiating
credentials. Allowed values are Basi ¢, Di gest , and Cust om

* If basic accessis chosen, the client can still request digest authentication.

» Thisisdifferent for digest access, which cannot be overwritten.

 With custom authentication, the server will not do any authentication.

SERVERHOST

Signature

SERVERHOST [ host | i p]

Default

empty

Summary

This is the host name or ip address the server is bound to. If the option is set to an empty string
(which isthe default), the server will be open to al clients.

PROXYHOST

Signature

PROXYHOST [ host ]

Default

empty

Summary

Thisisthe host name of a proxy server. If the value is an empty string, it will be ignored.

PROXYPORT

Signature

PROXYPORT [ port]

Default

0

Summary

Thisisthe port number of aproxy server. If the valueisset to O, it will beignored.

NONPROXYHOSTS

Signature

NONPROXYHOSTS [ host s]

Default

empty

Summary

Thisis alist of hosts that should be directly accessed. If the value is an empty string, it will be
ignored.

IGNORECERT

Signature

| GNORECERT [ bool ean]

Default

fal se

Summary

TIMEOUT

Signature

This option can be turned on to ignore untrusted certificates when connecting to servers. Please use
this option carefully.

TI MEQUT [ seconds]

Default

30
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Summary | Specifies the maximum time a transaction triggered by a client may take. If an operation takes

longer than the specified number of seconds, it will be aborted. Active update operations will not
be affected by this timeout, as this would corrupt the integrity of the database. The timeout is
deactivated if the timeout is set to 0. It isignored for operations with admin permissions.

KEEPALIVE

Signature |KEEPALI VE [ seconds]

Default 600

Summary | Specifies the maximum time a client will be remembered by the server. If there has been no
interaction with a client for a longer time than specified by this timeout, it will be disconnected.
Running operations will not be affected by this option. The keepalive check is deactivated if the
valueisset to 0.

PARALLEL

Signature |PARALLEL [ nunber]

Default 8

Summary | Denotesthe maximum allowed number of parallel transactions.Notethat ahigher number of parallel
operations may increase disk activity and thus slow down queries. In some cases, asingletransaction
may even give you better results than any parallel activity. The main reason for allowing parallel
operations is to prevent slow transactions from blocking all other operations.

LOG

Signature |LOG [ bool ean]

Default true

Summary | Turns Logging of server operations and HT TP requests on/off. This option can also be changed
when running the server on command linevia- z.

LOGMSGMAXLEN

Signature |LOGVEGVAXLEN [ 1 engt h]

Default 1000

Summary | Specifies the maximum length of asingle log message.

HTTP Services

If BaseX isrun asweb servlet, the HTTP options must be specified in the webapp/ VEB- | NF directory and the
jetty.xm andweb. xm configuration files.

WEBPATH

Signature |WEBPATH [ pat h]

Default { hone}/ BaseXWeb or { hone} / webapp

Summary |Points to the directory in which al the Web Application contents are stored, including XQuery,
Script, RESTXQ and configurationfiles. Thisoptionisignored if BaseX isdeployed asweb servlet.

RESTXQPATH

Signature |RESTXQPATH [ pat h]

Default empty
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Summary | Points to the directory which contains the RESTXQ modules of aweb application. Relative paths
will be resolved against the WEBPATH directory.

PARSERESTXQ

Introduced with Version 8.6: replacing CACHERESTXQ.

Signature |PARSERESTXQ

Default 3

Summary | Timeout after which the RESTXQ directory will be parsed for changes:

 If O is specified, the directory will be parsed every time a RESTXQ function is called.

A positivevalue definestheidletimein seconds after which parsing will be enforced. The default
valueis 3: Changesin the RESTXQ directory will be detected after 3 seconds without RESTXQ
function calls.

» Monitoring is completely disabled if anegative valueis specified.

See RESTXQ Preliminaries for more details.

RESTPATH

Signature |RESTPATH [ pat h]

Default empty

Summary |Pointsto the directory which contains XQuery files and command scripts, which can be evaluated
viathe REST run operation. Relative paths will be resolved against the WEBPATH directory.

HTTPLOCAL

Signature |HTTPLOCAL [ bool ean]

Default fal se

Summary | By default, if BaseX isrun as\Web Application, adatabase server instance will be started as soon as
thefirst HTTP serviceis called. The server can then be addressed by other BaseX clientsin parallel
to the HTTP services.If the option isset to f al se, the database server will be disabled.

STOPPORT

Signature |STOPPORT [ port]

Default 8985

Summary |Thisisthe port on which the HTTP Server can be locally closed:

» Thelistener for stopping theweb server will only be started if the specified valueisgreater than 0.
» Theoptionisignored if BaseX isused asa\Web Application or started via Maven.

 Thisoption can also be changed when running the HTTP server on command linevia- s.

Create Options

General

MAINMEM

Signature ‘MAI NMEM [ bool ean]
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Default fal se

Summary |If thisoptionisturned on, new databases will be exclusively created in main memory. Most queries
will be evaluated faster in main memory mode, but all dataislost if BaseX is shut down. Thevaue
of this option will be assigned once to a new database, and cannot be changed after that.

ADDCACHE

Signature |ADDCACHE [ bool ean]

Default fal se

Summary |If this option is activated, data structures of documents will first be cached to disk before being
added to the final database. This option is helpful when larger documents need to be added, and
if the existing heuristics cannot estimate the input size (e.g. when adding directories or sending
input streams).

Parsing

CREATEFILTER

Signature |CREATEFILTER [filter]

Default *. xm

Summary |File filter in the Glob Syntax, which is applied whenever new databases are created, or resources
are added to a database.

ADDARCHIVES

Signature |ADDARCHI VES [ bool ean]

Default true

Summary |If thisoptionissettot r ue, fileswithin archives (ZIP, GZIP, TAR, TGZ, DOCX, etc.) are parsed
whenever new databases are created or resources are added to a database.

ARCHIVENAME

Signature |ARCHI VENAME [ bool ean]
Default fal se
Summary |If thisoptionissettot r ue, thefile name of parsed archiveswill beincluded in the document paths.

SKIPCORRUPT

Signature |SKI PCORRUPT [ bool ean]

Default fal se

Summary | Skips corrupt (i.e., not well-formed) files while creating a database or adding new documents. If
this option is activated, document updates are slowed down, as all fileswill be parsed twice. Next,
main memory consumption will be higher as parsed files will be cached in main memory.

ADDRAW

Signature |ADDRAW [ bool ean]

Default fal se

Summary |If thisoption is activated, and if new resources are added to adatabase, al files that are not filtered
by the CREATEFI LTER option will be added as raw files (i.e., in their binary representation).
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PARSER
Signature |PARSER [type]
Default XML
Summary |Definesa parser for importing new files to the database. Currently, 'XML', 'JSON', 'CSV', TEXT,
'HTML' are available as parsers. HTML will be parsed asnormal XML filesif Tagsoup isnot found
in the classpath.
CSVPARSER
Signature |CSVPARSER [ opti ons]
Default empty
Summary | Specifiesthe way how CSV datawill be parsed. Keysand values are delimited with =, and multiple
options are delimited with , . The available options (except for the additional encodi ng option)
are described in the CSV Module.
Examples |encodi ng=CP1252, header =t r ue parsestheinput as CP1252 and the first line as header.
JSONPARSER
Signature |JSONPARSER [ opti ons]
Default empty
Summary | Specifiestheway how JSON datawill be parsed. Keysand values are delimited with =, and multiple
options are delimited with , . The available options (except for the additional encodi ng option)
are described in the JSON Module.
Examples |f or mat =j sonnl , | ax=yes interprets the input as JSONML and uses lax parsing.
HTMLPARSER
Signature |HTMLPARSER [ opt i ons]
Default empty
Summary |Specifies the way how HTML data will be parsed. Keys and values are delimited with =, and
multiple options are delimited with , . The available options are described in the Parsers article.
Examples |encodi ng=Shi ft-JI S, nons=t r ue parsestheinput as Sihft-J|'S and suppresses namespaces.
TEXTPARSER
Signature |TEXTPARSER [ opti ons]
Default empty
Summary | Specifiestheway how TEXT datawill be parsed. Keysand valuesare delimited with =, and multiple
options are delimited with , . The available options are listed in the Parsers article.
Examples |l i nes=t r ue createsasingle element for each line of text.
XML Parsing
CHOP
Signature |CHOP [ bool ean]
Default true
Summary |Many XML documents include whitespaces that have been added to improve readability. This
option controls the white-space processing mode of the XML parser:
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With the default value t r ue, leading and trailing whitespaces from text nodes will be chopped
and all empty text nodes will be discarded.

The flag should be turned off if adocument contains mixed content.
The flag can also be turned off on command line via- w.

If thexnl ; space="pr eserve" attribute is attached to an element, chopping will be turned
off for all descendant text nodes. In the following example document, the whitespacesin the text
nodes of thet ext element will not be chopped:

<xnl >
<title>
Dermonstrating the CHOP fl ag
</title>
<text xm :space="preserve">To <b>be</b>,
the question. </text>

or not to <b>be</b>, that is

</ xm >

STRIPNS

Signature |STRI PNS [ bool ean]

Default fal se

Summary | Stripsal namespaces from an XML document and all elements while parsing.

INTPARSE

Signature |lI NTPARSE [ bool ean]

Default fal se

Summary |Usestheinternal XML parser instead of the standard Java XML parser. Here are some reasons for
using the internal parser:
» Performance: Documents (in particular small ones) will be parsed faster
* Fault tolerance: invalid characters will automatically be replaced with the Unicode replacement

character FFFD (#)

* Entities: around 250 HTML entities will be detected and decoded
You will be able to correctly parse most XML documents with the internal parser. Java's Xerces
parser is still used as default, however, because it supports all features of the XML standard and
advanced DTD features, such as recursive entity expansion.

DTD

Signature |DTD [ bool ean]

Default fal se

Summary |Parsesreferenced DTDs and resolves XML entities. By default, this option is switched to f al se,
as many DTDs are located externally, which may completely block the process of creating new
databases. The CATFI LE option can be changed to locally resolve DTDs.

XINCLUDE

Signature |XI NCLUDE [ bool ean]

Default true
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Summary | Resolves XInclude inclusion tags and merges referenced XML documents. By default, this option
is switched to t r ue. This option is only available if the standard Java XML Parser is used (see
| NTPARSE).

CATFILE

Signature |CATFI LE [ pat h]

Default empty

Summary |Specifiesacatalogfiletolocally resolve DTDs. Seethe entry on Catal og Resolversfor moredetails.

Indexing

The following options control the creation of index structures. The current values will be considered if a new
database is created. See Indexes for more details.

TEXTINDEX

Signature |TEXTI NDEX [ bool ean]

Default true

Summary |Createsatext index whenever anew databaseiscreated. A text index speeds up querieswith equality
comparisons on text nodes. See Text Index for more details.

ATTRINDEX

Signature |ATTRI NDEX [ bool ean]

Default true

Summary | Creates an attribute index whenever anew database is created. An attribute index speeds up queries
with equality comparisons on attribute values. See Attribute Index for more details.

TOKENINDEX

Signature |TOKENI NDEX [ bool ean]

Default true

Summary |Creates a token index whenever a new database is created. A token index speeds up searches for
single tokens in attribute values. See Token Index for more details.

FTINDEX

Signature |FTI NDEX [ bool ean]

Default fal se

Summary |Creates a full-text index whenever a new database is created. A full-text index speeds up queries

with full-text expressions. See Full-Text Index for more details.

TEXTINCLUDE

Signature |TEXTI NCLUDE [ nanes]
Default empty
Summary | Defines name patterns for the parent elements of texts that are indexed. By default, al text nodes

will be indexed.Name patterns are separated by commas. See Selective Indexing for more details.

ATTRINCLUDE

Signature

ATTRI NCLUDE [ nanes]
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Default

|empty

Summary

Defines name patterns for the attributes to be indexed. By default, all attribute nodes will be
indexed.Name patterns are separated by commas. See Selective Indexing for more details.

TOKENINCLUDE

Signature |TOKENI NCLUDE [ nanes]

Default empty

Summary | Defines name patterns for the attributes to be indexed. By default, tokensin all attribute nodes will
be indexed.Name patterns are separated by commas. See Selective Indexing for more details.

FTINCLUDE

Signature |FTI NCLUDE [ names]

Default empty

Summary | Defines name patterns for the parent elements of texts that are indexed. By default, al text nodes
will beindexed.Name patterns are separated by commas. See Selective Indexing for more details.

MAXLEN

Signature |MAXLEN [int]

Default 96

Summary | Specifies the maximum length of strings that are to be indexed by the name, path, value, and full-
text index structures. The value of this option will be assigned once to a new database, and cannot
be changed after that.

MAXCATS

Signature |MAXCATS [int]

Default 100

Summary | Specifies the maximum number of distinct values (categories) that will be stored together with the
element/attribute names or unique paths in the Name Index or Path Index. The value of this option
will be assigned once to a new database, and cannot be changed after that.

UPDINDEX

Signature |UPDI NDEX [ bool ean]

Default fal se

Summary |If turned on, incremental indexing will be enabled:

* Thecurrent value of this option will be assigned to new databases. It can be changed for existing
databases by running OPTI M ZE with the ALL keyword or db:optimize($db, true()).

 After each update, the value indexes will be refreshed as well. Incremental updates are currently
not available for the full-text index and database statistics.

» Find more detailsin the article on Index Structures.

AUTOOPTIMIZE

Signature

AUTOOPTI M ZE [ bool ean]

Default

fal se
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Summary |If turned on, auto optimization will be applied to new databases:
 With each update, outdated indexes and database statistics will be recreated.
» Asaresult, the index structures will always be up-to-date.
* However, updates can take much longer, so this option should only be activated for medium-
sized databases.
» Thevalue of thisoption will be assigned once to a new database. It can be reassigned by running
OPTI M ZE or db:optimize.
SPLITSIZE
Signature |SPLI TSI ZE [ nunj
Default 0
Summary | This option affects the construction of new value indexes. It controls the number of index build

operations that are performed before writing partial index data to disk:

* Thelarger the assigned value is, the less splits will take place, and the more main memory will
be required.

» By default, if the value is set to 0, some heuristics are applied, based on the current memory
consumption.

Full-Text Indexing

STEMMING

Signature |STEMM NG [ bool ean]

Default fal se

Summary |If t r ue, all tokens will be stemmed during full-text indexing, using a language-specific stemmer
implementation. By default, tokens will not be stemmed. See Full-Text Index for more details.

CASESENS

Signature |CASESENS [ bool ean]

Default fal se

Summary |If t r ue, the case of tokens will be preserved during full-text indexing. By default, case will be
ignored (all tokens will be indexed in lower case). See Full-Text Index for more details.

DIACRITICS

Signature |DI ACRI TI CS [ bool ean]

Default fal se

Summary |If settot rue, diacritics will be preserved during full-text indexing. By default, diacritics will be
removed. See Full-Text Index for more details.

LANGUAGE

Signature |LANGUACGE [ | ang]

Default en

Summary | The specified language will influence the way how texts will be tokenized and stemmed. It can be
the name of alanguage or alanguage code. See Full-Text Index for more details.
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STOPWORDS

Signature |STOPWORDS [ pat h]

Default empty

Summary | A new full-text index will drop tokensthat are listed in the specified stopword list. A stopword list

may decrease the size of the full text index. See Full-Text Index for more details.

Query Options

QUERYINFO

Signature |QUERYI NFO [ bool ean]

Default fal se

Summary | Prints more information on internal query rewritings, optimizations, and performance. By default,
thisinfo is shown in the Info View in the GUI. It can also be activated on command line via- V.

XQUERY3

Signature |XQUERY3

Default true

Summary |Enables all XQuery 3.0 features supported by BaseX. If this option is set to f al se, the XQuery
parser will only accept expressions of the XQuery 1.0 specification.

MIXUPDATES

Signature |M XUPDATES

Default fal se

Summary |Allows queries to both contain updating and non-updating expressions. All updating constraints
will be turned off, and nodes to be returned will be copied before they are modified by an updating
expression. — By default, thisoptionissettof al se, because the XQuery Update Facility does not
allow an updating query to return results.

BINDINGS

Signature |BI NDI NGS [ var s]

Default empty

Summary | Containsexternal variablesto be bound to aquery. The string must comply with thefollowing rules:
» Variable names and values must be separated by equality signs.
» Multiple variables must be delimited by commas.
» Commasin values must be duplicated.
» Variables may optionally be introduced with aleading dollar sign.
* |If avariable uses a namespace different to the default namespace, it can be specified with the

Clark Notation or Expanded QName Notation.

This option can aso be used on command line with theflag - b.

Examples |+ $a=1, $b=2 bindsthe values1 and 2 to the variables $a and $b
* a=1,, 2 bindsthevaluel, 2 tothevariable $a
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* {URI }a=x hindsthevalue x to the variable $a with the namespace URI .

¢ In the following Command Script, the value hel 1 o worl d! is bound to the variable
$GREETING:

SET BI NDI NGS GREETI NG="hel | o wor| d!"

XQUERY decl are vari abl e $CREETI NG ext er nal ; $GREETI NG
INLINELIMIT
Signature |INLINELIM T
Default 100
Summary | The XQuery compiler inlinesfunctionsto speed up query evaluation. Inlining will only take placeif

afunction body is not too large (i.e., if it does not contain too many expressions). With this option,
this maximum number of expressions can be specified.Function inlining can be turned off by setting
the valueto 0. The limit can be locally overridden viathe %basex: i nl i ne annotation.

TAILCALLS

Signature |TAI LCALLS

Default 256

Summary | Specifies how many stack frames of tal-calls are allowed on the stack at any time. When this limit
is reached, tail-call optimization takes place and some call frames are eliminated. The feature can
be turned off by setting the valueto - 1.

DEFAULTDB

Signature |DEFAULTDB

Default fal se

Summary |If this option is turned on, paths specified in the fn:doc and fn:collection functions will first be

resolved against a database that has been opened in the global context outside the query (e.g. by the
OPEN command). If the path does not match any existing resources, it will be resolved as described
in the article on accessing database resources.

FORCECREATE

Signature |FORCECREATE [ bool ean]

Default fal se

Summary | By activating this option, database instances will be created with the X Query functions fn:doc and

fn:collection.

CHECKSTRINGS

Signature |CHECKSTRI NGS [ bool ean]

Default true

Summary |By default, characters from external sources that are invalid in XML will trigger an error. If the
option is set to f al se, these characters will be replaced with the Unicode replacement character
FFFD (#). The option affects Java Bindings and string conversion and input functions such as
archive:create, archive:extract-text, archive:update, and zip:text-entry.

LSERROR

Signature |LSERROR [error]
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Default ‘O

Summary | This option specifies the maximum Levenshtein error for the BaseX-specific fuzzy match option.
See the page on Full-Texts for more information on fuzzy querying.

RUNQUERY

Signature |RUNQUERY [ bool ean]

Default true

Summary | Specifiesif aquery will be executed or parsed only. This option can aso be changed on command
linevia- R

RUNS

Signature |RUNS [ num

Default 1

Summary | Specifies how often aquery will be evaluated. The result is serialized only once, and the measured
times are averages of all runs. This option can also be changed on command linevia-r .

Serialization Options
SERIALIZE

Signature |SERI ALI ZE [ bool ean]

Default true

Summary |Results of XQuery expressionswill be serialized if thisoptionisturned on. For debugging purposes
and performance measurements, this option can be set to f al se. It can also be turned off on
command linevia- z.

SERIALIZER

Signature |SERI ALI ZER [ par ans]

Default empty

Summary |Parametersfor serializing query results. The string must comply with the following rules:
» Variable names and values must be separated by equality signs.

» Multiple variables must be delimited by commas.

e Commasin values must be duplicated.

The option can aso be used on command line with theflag - s.

Examples |¢ encodi ng=US- ASCI |, omi t - xm - decl ar ati on=no : setsthe encoding to US- ASCI |
and printsthe XML declaration.

e item separator=,, :separatesseriaized itemsby asingle comma.

EXPORTER

Signature |EXPORTER [ par ans]
Default empty

Summary |Contains parameters for exporting all resources of a database. Keys and values are separated by
equality signs, multiple parameters are delimited by commas. See Serialization for more details.

77



Options

XMLPLAN

Signature |XMLPLAN [ bool ean]

Default fal se

Summary | Printsthe execution plan of an XQuery expression in its XML representation. This option can also
be activated on command line via- x.

COMPPLAN

Signature |COVMPPLAN [ bool ean]

Default true

Summary |Generatesthe query plan, which can be activated via XMLPLAN, before or after query compilation.
This option can also be activated on command linevia- X.

DOTPLAN

Signature |DOTPLAN [ bool ean]

Default fal se

Summary |Savesthe query plan of an XQuery expression as. dot fileinthe current working directory, using
the graph description language. The output file can e.g. be visualized with Graphviz.

DOTCOMPACT

Signature |DOTCOMPACT [ bool ean]

Default fal se

Summary | Chooses a compact dot representation.

Other Options

AUTOFLUSH

Signature |AUTOFLUSH [ bool ean]

Default true

Summary |Flushes database buffers to disk after each update. If this optionisset to f al se, bulk operations
(multiple single updates) will be evaluated faster. As a drawback, the chance of dataloss increases
if the database is not explicitly flushed via the FLUSH command.

WRITEBACK

Signature |WRI TEBACK [ bool ean]

Default fal se

Summary |Propagates updates on main-memory instances of files that have been retrieved via fn:doc and
fn:collection back to disk. This option can also be activated on command line via - u. Please note
that, when turning this option on, your original files will not be backed up.

MAXSTAT

Signature |MAXSTAT [ num

Default 30

Summary | Specifies the maximum number of index occurrences printed by the | NFO | NDEX command.
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Changelog

Version 8.6

» Added: FAI RLOCK, PARSERESTXQ

* Removed: GLOBALLOCK (exclusive use of database lock)

» Removed: QUERYPATH (will now beinternally assigned)

* Removed: CACHERESTXQ (replaced with PARSERESTX Q)

Version 8.5

» Added: CACHETI MEQUT, LOGPATH

» Updated: AUTHMETHOD: cust omvalue added.

Version 8.4

» Added: TOKENI NDEX, TOKENI NCLUDE

» Added: SPLI TSI ZE (replacing | NDEXSPLI TSI ZE and FTI NDEXSPLI TSI ZE)
* Removed: | NDEXSPLI TSI ZE, FTI NDEXSPLI TSI ZE

Version 8.3

* Added: CACHERESTXQ, TEXTI NCLUDE, ATTRI NCLUDE, FTI NCLUDE, ARCHI VENANE
Version 8.2

* Removed: EVENTPORT, CACHEQUERY

Version 8.1

* Added: | GNORECERT, RESTPATH

Version 8.0

* Added: M XUPDATES, AUTOOPTI M ZE, AUTHVETHOD, XI NCLUDE

» Updated: PROXYPORT: default set to O; will be ignored. PROXYHOST, NONPROXYHOSTS: empty strings will
be ignored.

Version 7.8.1
» Updated: ADDARCHI VES: parsing of TAR and TGZ files.
Version 7.8

* Added: CSVPARSER, JSONPARSER, TEXTPARSER, HTMLPARSER, | NLI NELI M T, TAI LCALLS,
DEFAULTDB, RUNQUERY

» Updated: WRI TEBACK only applies to main-memory document instances.
 Updated: DEBUG option can be changed at runtime by users with admin permissions.
» Updated: default of | NTPARSE isnow f al se.

* Removed: HTMLOPT (replaced with HTMLPARSER), PARSEROPT (replaced with parser-specific options),
DOTDI SPLAY, DOTTY
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Version 7.7

» Added: ADDCACHE, CHECKSTRI NGS, FTI NDEXSPLI TSI ZE, | NDEXSPLI TSI ZE
Version 7.6

» Added: GLOBALLOCK

» Added: store local optionsin configuration file after # Local Opti ons comments.
Version 7.5

» Added: options can now be set via system properties

» Added: a pragma expression can be used to locally change database options

* Added: USER, PASSVWORD, L OG, L OGVSGVAXLEN, VEBPATH, RESTXQPATHHTTPLOCAL, CREATEONLY,
STRI PNS

* Removed: HTTPPATH;, HTTPPORT: j et t y. xml configuration fileis used instead

» Removed: global options cannot be changed anymore during the lifetime of a BaseX instance
Version 7.3

e Updated: KEEPALI VE, TI MEQUT: default values changed

» Removed: W LDCARDS; new index supports both fuzzy and wildcard queries

* Removed: SCCORI NG, new scoring model will focus on lengths of text nodes and match options
Version 7.2

» Added: PROXYHOST, PROXYPORT, NONPROXYHOSTS, HTMLOPT

» Updated: TI MEQUT: ignore timeout for admin users

Version 7.1

» Added: ADDRAW MAXLEN, MAXCATS, UPDI NDEX

» Updated: Bl NDI NGS

Version 7.0

* Added: SERVERHOST, KEEPALI VE, AUTOFLUSH, QUERYPATH
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Chapter 17. Integrating oXygen

Read this entry online in the BaseX Wiki.

Thistutorial ispart of the Getting Started Section. It describes how to access BaseX from the oXygen XML Editor.
Currently, there are two variants how to use BaseX in oXygen:

» Resources in databases can be opened and modified.

» XPath/XQuery expressions can be run by the query processor of BaseX.

Access Database Resources

Preparations

» First, start the BaseX WebDAV service.

Configuration
1. Gotomenu Options _, Preferences _ Data Sources
2. Inthe Connections panel (in the lower area of the screen), click the New button (+)
3. Enter "BaseX-WebDAV" as connection name
4. Select "WebDAV" in the Data Source combo box
5. Fill in the appropriate connection details. Below, the default values are shown:
e SettheURL tohttp://1 ocal host: 8984/ webdav
* Settheuser nametoadm n

 Set the passwordto adni n

»

. Now press OK, and your Data Source is ready for use

}E Connection

Mame: BaseX WebDaY

Data Source: WebDAV (S)FTP ~ @

Connection Details

WebDAYV/FTP URL: http:/flocalhost:8984/webdav
User: admin

Password: TI11

You can then access the database files via the Data Source Explorer: Windows _ Show View _ Data Source
Explorer
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4 _B BaseX WebDAV
. factbook

<o factbook, xml

Perform Queries

One-Time Setup

Preparations
1. Download one of the complete BaseX distributions (ZIP, EXE).

2. Charles Foster's XQJ implementation provides a default (client/server) and alocal driver. If you want to use
the first flavor, you need to start aBaseX Server instance.

Configure Data Source

1. Start 0Xygen and select Options _, Preferences _ Data Sources.

2. Inthe Data Sources panel, add a new data source using the New button (+).
3. Enter "BaseX" as name and select XQuery API for Java (XQJ) astype.

4. Add thefollowing JAR files (downloaded in Preparations procedure) with the Add Files Button. The versions
of the JAR files may differ.

e lib/xqj-api-1.0.jar

* lib/xqj2-0.2.0.jar

e |ib/basex-xqj-8.6.jar

e basex. | ar ,if youwant to use BaseX embedded
5. Under "Driver class', choose the preferred driver class:

» Embedded: net . xqj . basex. BaseXXQDat aSour ce

» Client/server: net . xqj . basex. | ocal . BaseXXQDat aSour ce
6. Click OK.
Configure Connection

1. In the Connections section (in the same Preferences dialog from the Configure Data Source procedure), click
New (+).

2. Enter "BaseX" as name and select "BaseX XQJ" as data source.

3. If you use the default driver, enter these values in the Connection Details section:
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port: 1984

» serverName: | ocal host

e user:admin

e password: adm n
4. Click OK to complete the connection configuration.
5. Click OK again to close the Preferences dialog.
Configure New Transformation Scenario
1. Select Window _ Show View _ Transformation Scenarios.
2. Select the XQuery transformation tree entry, and click + to add a new scenario.

If this entry does not appear in the tree, click + and select XQuery transformation in the dropdown list.

3. Enter aname and an optional XML and XQuery URL (e.g. your query document/file).
4. Choose"BaseX XQJ' as Transformer from the combo box.

5. Click OK to complete the scenario configuration.

Execute Query

After the one-time setup steps are complete, execute a query using the transformation scenario. Start the
transformation by clicking the red Apply associated scenarios button in the Transformation Scenarios window.

Transformation Scenarios - xxg =L
ORI+ - AR x 2.
Type filter text

Association ~  Scenario Type

4 Project (1)
BaseX XQuery

The results should immediately occur in the result panel.
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Chapter 18. Integrating Eclipse

Read this entry online in the BaseX Wiki.

This article is part of the Getting Started Section. It describes how to run XPath/XQuery code from within the
Eclipse IDE.

Another article describes how to compile and run BaseX with Eclipse.

Installation

The following steps apply to al operating systems:

* Install Version 3.7 (Indigo) of Eclipse: http://www.eclipse.org. Please note that more recent versions may work
aswell, but haven't been tested so far.

* download your favorite BaseX distribution (JAR, ZIP, EXE): http://basex.org/downl oad/
Windows

It should be sufficient to install the official XQuery Development Tools Plugin (XQDT): http://www.xqdt.org/
Update Site: http://downl oad.eclipse.org/webtool s/incubator/repository/xquery/milestones/

Linux

 Firgt, install the Dynamic Languages Toolkit (DLTK)Update Site: http://download.eclipse.org/rel eases/indigo/
* Next, install Marklogic's XQDT Dropin

Mac OSX

¢ Install Marklogic’'s XQDT Dropin
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Integrating Eclipse

Setting up
= Preferences = =
type filter text Interpreters N o
G |
A::era Add, remove or edit interpreter definitions.

Checked interpreter is a default interpreter used for newly created projects.
Checkstyle Also you may specify interpreteter on project level using project options.
Dynamic Languages

Help Host: [Localhost V]
Install/Update MName Type Location Add...
Java

BaseX Java XQuery Engine cUsersiuser\Desktop\basex.jar
Mawven Edit...

Myl " : )
PMY;H = Edit interpreter - @
Run/Debug
Team Java XQuery Engine
Usage Data Collector Interpreter name: BaseX
Validation
WindowBuilder Interpreter JAR/WAR:  ch\Users\user\Desktop'\basex,jar
XML
XQuery Java arguments:
De.bug Main class: org.basex.BaseX
Editor
Interpreters Interpreter arguments:
Language
Libraries
. @j [ oK ] [ Cancel l
@

—

Use BaseX as query processor in Eclipse You can set up the XQuery interpreter as standalone or client version,
as shown on the screenshot:

Setting up as Standalone

1. Start Eclipse and go to Preferences _, XQuery _, Interpreters.

2. Add anew Interpreter with the Add button.

3. Enter "BaseX" as name and choose "Java X Query Engine" as Interpreter type.
4. Point Interpreter JAR/WAR to the BaseX JAR archive

5. Chooseor g. basex. BaseX asMain class

Setting up as Client

1. Start Eclipse and go to Preferences _ XQuery _ Interpreters.

2. Add anew Interpreter with the Add button.

3. Enter "BaseX" as hame and choose "Java X Query Engine" as Interpreter type.
4. Point Interpreter JAR'WAR to the BaseX JAR archive

5. Chooseor g. basex. BaseXd i ent asMain class

6. Set interpreter arguments for your server, port, username and password, e.g. - Uadmin -Padmin -
nl ocal host -p1984.
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Usage

The query execution works as follows:

1. Create anew XQuery Project with File | New _ XQuery Project.
2. Add anew XQuery Module with File _, New _ XQuery Module.
3. Edit your XQuery Module and execute it with Run.

4. Theresults are displayed in the Console window of Eclipse.
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Chapter 19. XQuery

Read this entry online in the BaseX Wiki.

Welcome to the Query Portal, which is one of the Main Sections of this documentation. BaseX provides an
implementation of the W3 X Path and X Query languages, which are tightly coupled with the underlying database
store. However, the processor is also a flexible general purpose processor, which can access local and remote
sources. High conformance with the official specifications is one of our main objectives, as the results of the
XQuery Test Suite demonstrate. This section contains information on the query processor and its extensions:

XQuery 3.0 and XQuery 3.1

Features of the new XQuery Recommendations.
XQuery Extensions

Specifics of the BaseX XQuery processor.

Module Library

Additional functionsincluded in the internal modules.
Java Bindings

Accessing and calling Java code from XQuery.
Repository

Install and manage XQuery and Java modules.

Full-Text

How to use BaseX as afull-fledged full-text processor.
Updates

Updating databases and local resources via XQuery Update.
Indexes

Available index structures and their utilization.
Seridlization

Serialization parameters supported by BaseX.

Errors

Errors raised by XQuery expressions.

89


http://docs.basex.org/index.php?title=XQuery
http://www.w3.org/TR/xpath-30/
http://www.w3.org/TR/xquery-30
http://dev.w3.org/2006/xquery-test-suite/PublicPagesStagingArea/XQTSReportSimple_XQTS_1_0_2.html
http://docs.basex.org/wiki/XQuery Update

Chapter 20. XQuery 3.0

Read this entry online in the BaseX Wiki.

This article is part of the XQuery Portal. It summarizes the most interesting features of the XQuery 3.0
Recommendations. XQuery 3.0 is fully supported by BaseX.

Enhanced FLWOR Expressions

Most clauses of FLWOR expressions can now be specified in an arbitrary order: additional | et and f or clauses
can be put after awher e clause, and multiplewher e, or der by and gr oup by statements can be used. This
means that many nested loops can now be rewritten to a single FLWOR expression.

Example:
for $country in db:open('factbook')//country

where $country/ @opul ati on > 100000000
for $city in $country//city[popul ati on > 1000000]

group by $nane : = $country/ name[ 1]

count $id

return <country id="{ $id }' name='{ $nane }'>{ $city/nane }</country>
group by

FLWOR expressions have been extended to include the group by clause, which iswell-established in SQL. gr oup
by can be used to apply value-based partitioning to query results:

XQuery:

for $ppl in doc(' xmark')// peopl e/ person
let $ic := $ppl/profil e/ @ncone

let $inconme := if($ic < 30000) then

"chal | enge"

el se if($ic >= 30000 and $ic < 100000) then
"standar d”

el se if($ic >= 100000) then
"preferred"

el se
"na

group by $incone
order by $incone
return el ement { $income } { count($ppl) }

This query is a rewrite of Query #20 contained in the XMark Benchmark Suite to use gr oup by. The query
partitions the customers based on their income.

Result:

<chal | enge>4731</ chal | enge>
<na>12677</ na>

<pref erred>314</ preferred>
<st andar d>7778</ st andar d>

In contrast to the relational GROUP BY statement, the XQuery counterpart concatenates the values of all non-
grouping variablesthat bel ong to aspecific group. Inthe context of our example, all nodesin/ / peopl e/ per son
that belong to the pr ef er r ed partition are concatenated in $ppl after grouping has finished. Y ou can see this
effect by changing the return statement to:
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}éiurn element { $income } { $ppl }

Result:

<chal | enge>
<person i d="person0">
<name>Kasi dit Treweek</ name>

<person i d="personX">
</chéf|enge>
Moreover, avalue can be assigned to the grouping variable. Thisis shown in the following example:

XQuery:

let $data : =
<xnl >
<person country='USA nane='John'/>
<person country='USA" nane='Jack'/>
<person country='Gernmany' nane='Johann'/>
</ xm >
for $person in $data/ person
group by $country := $person/ @ountry/string()
return el ement persons {
attribute country { $country },
$person/ @ane ! elenment nanme { data() }

}

Result:

<per sons country="USA">
<nanme>John</ name>
<name>Jack</ name>

</ per sons>

<per sons country="Ger many" >
<name>Johann</ nanme>

</ per sons>

count

A new count clause enhances the FLWOR expression with a variable that enumerates the iterated tuples.

for $n in (1 to 10)[. nmod 2 = 1]

count $c

return <nunber count="{ $c }" nunber="{ $n }"/>
allowing empty

Theal | owi ng enpty provides functionality similar to outer joinsin SQL:

for $n allowi ng enmpty in ()
return "enpty? ' || enpty($n)

window

Window clauses providearich set of variable declarationsto process sub-sequences of iterated tuples. An example:
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for tumbling window $win (2, 4, 6, 8, 10, 12, 14)
start at $s when fn:true()
only end at $e when $e - $s eq 2

return <wi ndow>{ $w }</w ndow>

More information on window clauses, and all other enhancements, can be found in the specification.

Function Items

One of the most distinguishing features added in XQuery 3.0 are function items, also known as lambdas or lambda
functions. They make it possible to abstract over functions and thus write more modular code.

Examples:
Function items can be obtained in three different ways:

» Declaring anew inline function:

let $f := function($x, $y) { $x + $y }
return $f (17, 25)

Result: 42

 Getting the function item of an existing (built-in or user-defined) XQuery function. The arity (number of
arguments) has to be specified as there can be more than one function with the same name:

l et $f := math: pow#2
return $f(5, 2)

Result: 25

* Partially applying another function or function item. This is done by supplying only some of the required
arguments, writing the placeholder ? in the positions of the arguments Ieft out. The produced function item has
one argument for every placeholder.

let $f := fn:substring(?, 1, 3)
return (

$f (' f 00123"),

$f (' bar 456")
)

Result: f oo bar

Function items can also be passed as arguments to and returned as results from functions. These so-called Higher-
Order Functionslikef n: map andf n: f ol d- | ef t arediscussed in more depth on their own Wiki page.

Simple Map Operator

The simple map operator ! provides a compact notation for applying the results of afirst to a second expression:
the resulting items of the first expression are bound to the context item one by one, and the second expression is
evaluated for each item. The map operator may be used as replacement for FLWOR expressions:

Example:

(: Sinple map notation :)
(1to 10) ! elenment node { . },
(: FLWOR notation :)

for $i in1to 10

return el ement node { $i }

A map operator is defined to be part of a path expression, which may now mix path and map operators. In contrast
to the path operator, the results of the map operator will not be made duplicate-free and returned in document order.
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Try/Catch

The try/catch construct can be used to handle errors at runtime:

Example:

try {
1+'2
} catch err: XPTY0004 {
"Typing error: ' || $err:description
} catch * {
"Error [' || Serr:code || ']: ' || $err:description

}

Result: Typing error: '+' operator: nunber expected, xs:string found.

Within the scope of the catch clause, a number of variables are implicitly declared, giving information about the
error that occurred:

» $err: code error code

e $err:description :error message

» $err: val ue : value associated with the error (optional)

e $err: nodul e : URI of the module where the error occurred

e $err:line-nunber :line number where the error occurred

e $err: col um- nunber : column number where the error occurred

e $err: additional : error stack trace

Switch

The switch statement is available in many other programming languages. It chooses one of several expressions
to evaluate based on itsinput value.

Example:

for $fruit in ("Apple", "Pear", "Peach")
return switch ($fruit)

case "Apple" return "red"

case "Pear" return "green"

case "Peach" return "pink"

def aul t return "unknown"

Result: red green pi nk
The expression to evaluate can correspond to multiple input values.

Example:

for $fruit in ("Apple", "Cherry")
return switch ($fruit)
case "Appl e"
case "Cherry"
return "red"
case "Pear"
return "green"
case "Peach"
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return "pink"
def aul t
return "unknown"

Result: red red

Expanded QNames

A QName can now be directly prefixed with the letter "Q" and a namespace URI in the Clark Notation.
Examples:

o Qhttp://ww.w3. org/ 2005/ xpat h-functi ons/ mat h} pi () returnsthe number

* Yjava:java.io. FileQutput Strean}new "output.txt") createsanew Javafile output stream

Namespace Constructors

New namespaces can now be created via so-called 'Computed Namespace Constructors.

el ement node { nanmespace pref { 'http://url.org/" } }

String Concatenations

Two vertical bars| | (also named pipe characters) can be used to concatenate strings. This operator is a shortcut
for thef n: concat () function.

"Hello" || "' || ' Universe'

External Variables

Default values can now be attached to external variable declarations. Thisway, an expression can also be eval uated
if its external variables have not been bound to a new value.

decl are vari abl e $user external := "adm n";
"User:", $user

Serialization

Serialization parameters can now be defined in XQuery expressions. Parameters are placed in the query prolog
and need to be specified as option declarations, using the out put prefix.

Example:

decl are namespace output = "http://ww. wW3. org/ 2010/ xsl t - xquery-serialization";
decl are option output:onit-xm-declaration "no";

decl are option output:nmethod "xhtm";

<htm />

Result: <?xm  versi on="1. 0" encodi ng="UTF- 8" ?><ht m ></ htni >

In BaseX, the out put prefix is statically bound and can thus be omitted. Note that all hamespaces need to be
specified when using external APIs, such as XQJ.

Context Item

The context item can now be specified in the prolog of an XQuery expression:
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Example:

decl are context item:= docunment ({
<xm >
<t ext >Hel | o</t ext >
<t ext >Wor | d</t ext >
</ xm >

}i

for $t in .//text()
return string-Iength($t)

Result: 5 5

Annotations

XQuery 3.0 introduces annotations to declare properties associated with functions and variables. For instance, a
function may be declared %public, %private, or %updating.

Example:

decl are Y%rivate function | ocal: max($x1l, $x2) {
i f($x1 > $x2) then $x1 el se $x2
i ¢

| ocal : max(2, 3)

Functions

The following functions have been added in the XQuery 3.0 Functions and Operators Specification:

fn:analyze-string* fn:availabl e-environment-variables, fn:elenent-wth-id,
fn:environment-variable, fn:filter, fn:fold-left, fn:fold-right, fn:for-
each, fn:for-each-pair, fn:format-date, fn:format-dateTine, fn:fornmat-
integer, fn:format-nunber, fn:format-tine, fn:function-arity, fn:function-
[ ookup, fn: functi on-nane, fn: generate-id,fn:has-children,fn: head, fn:innernost,
fn:outernost,fn: parse-xn ,fn:parse-xm -fragnment,fn:path,fn:serialize,fn:tail,
fn:unparsed-text, fn:unparsed-text-avail abl e, fn:unparsed-text-Ilines, fn:uri-
col l ection

New signatures have been added for the following functions:

fn: docunent-uri,fn:string-join,fn:node-nane,fn:round,fn: data

Changelog

Version 8.4

* Added: %non-deterministic

Version 8.0

» Added: %basex:inline, %basex:lazy
Version 7.7

» Added: Enhanced FLWOR Expressions

Version 7.3
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e Added: Simple Map Operator

Version 7.2

* Added: Annotations

» Updated: Expanded QNames

Version 7.1

» Added: Expanded QNames, Namespace Constructors
Version 7.0

» Added: String Concatenations
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Chapter 21. Higher-Order Functions

Read this entry online in the BaseX Wiki.

This page talks about higher-order functions introduced with XQuery 3.0. The BaseX-specific Higher-Order
Functions M odule contains some additional useful functions.

Function Items

Probably the most important new feature in XQuery 3.0 are function items, i. e., items that act as functions, but
can also be passed to and from other functions and expressions. This feature makes functions first-class citizens
of the language.

The XQuery 3.0 page goes into details on how function items can be obtained.

Function Types

Like every XQuery item, function items have a sequence type. It can be used to specify the arity (number of
arguments the function takes) and the argument and result types.

The most general function type isf uncti on(*) . It's the type of al function items. The following query for
example goes through alist of XQuery items and, if it isafunction item, printsits arity:

for $itemin (1, 'foo', fn:concat#3, function($a) { 42 * $a })
where $iteminstance of function(*)
return fn:function-arity(S$iten)

Result: 3 1

The notation for specifying argument and return types is quite intuitive, as it closely resembles the function
declaration. The XQuery function

decl are function | ocal:char-at(
$str as xs:string,
$pos as xs:integer
) as xs:string {
fn:substring($str, $pos, 1)
b

for example hasthe type f unct i on(xs: string, xs:integer) as xs:string.Itisn'tpossibleto
specify only the argument and not the result type or the other way round. A good place-holder to use when no
restrictioniswanted isi t er( ) *, asit matches any XQuery value.

Function types can aso be nested. As an example we take | ocal : on- sequences, which takes a function
defined on single items and makes it work on sequences as well:

decl are function | ocal: on-sequences(
$fun as function(item()) as iten()*

) as function(item()*) as item()* {
fn:for-each($fun, ?)

b

WEe'll see later how f n: f or - each(...) works. Thetype of | ocal : on- sequences(...) on the other
hand is easily constructed, if a bit long:

function(function(item()) as itenm()*) as function(iten()*) as item)*.
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Higher-Order Functions

A higher-order function is a function that takes other functions as arguments and/or returns them as results.
fn:for-eachandl ocal : on- sequences from the last chapter are nice examples.

With the help of higher-order functions, one can extract common patterns of behaviour and abstract them into
alibrary function.

Higher-Order Functions on Sequences

Some usage patterns on sequences are so common that the higher-order functions describing them are in the

XQuery standard libraries. They are listed here, together with their possible XQuery implementation and some
motivating examples.

fn:for-each

Signatures |f n: for-each($seq as itenm()*, $fun as function(item()) as item()*))
as item)*

Summary |Appliesthefunctionitem $f un to every element of the sequence $seq and returnsall of theresults
as a sequence.

Examples Square al numbersfrom 1 to 10:

fn:for-each(l to 10, math: pow(?, 2))
Result: 1 4 9 16 25 36 49 64 81 100

» Apply alist of functionsto a string:

let $fs 1= (
f n: upper - case#1,
fn:substring(?, 4),
fn:string-Iength#l

)
return fn:for-each($fs, function($f) { $f(' foobar') })

Result: FOOBAR bar 6

* Process each item of a sequence with the arrow operator:

("one", "two", "three") => fn:for-each(fn:upper-case(?))

Result: ONE TWO THREE
XQuery 1.0| At the core, for-each is nothing else than a simple FLWOR expression:;

decl are function | ocal:for-each(
$seq as item()*,
$fun as function(item()) as iten()*
) as item()* {
for $s in $seq
return $fun($s)

fn:filter

Signatures |fn:filter($seq as item()*, $pred as function(item()) as
xs:bool ean)) as item()*

98



Higher-Order Functions

Summary |Applies the boolean predicate $pr ed to al elements of the sequence $seq, returning those for
which it returnst r ue() .
Examples |« All evenintegersuntil 10:
fn:filter(1l to 10, function($x) { $x nod 2 eq 0 })
Result: 2 4 6 8 10
 Stringsthat start with an upper-case |etter:
let $first-upper := function($str) {
let $first := fn:substring($str, 1, 1)
return $first eq fn:upper-case($first)
}
return fn:filter((' FooBar', 'foo', 'BAR ), $first-upper)
Result: FooBar BAR
* Inefficient prime number generator:
let $is-prime := function($x) {
$x gt 1 and (every $y in 2 to ($x - 1) satisfies $x nod $y ne 0)
}
return filter(1l to 20, $is-prine)
Result: 2 3 5 7 11 13 17 19
Note fn:filter canbeeasly implemented withf n: f or - each:
decl are function local:filter($seq, $pred) {
for-each(
$seq,
function($x) {
if($pred($x)) then $x else ()
}
)
iE
XQuery 1.0| At the core, for-each is nothing else than afilter expression:

declare function local:filter(

$seq as iten()*,

$pred as function(item()) as xs:bool ean
) as item()* {

$seq[ $pred(.)]

fn:for-each-pair

Signatures

fn:for-each-pair($seql as item()*, $seq2 as item()*, $fun as
function(item(), item)) as item()*) as item)*

Summary |zps the elements from the two sequences $seql and $seq?2 together with the function $f . It
stops after the shorter sequence ends.
Examples |¢ Adding oneto the numbers at odd positions:

fn:for-each-pair(

fn:for-each(1 to 10, function($x) { $x nod 2 }),
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(1, 1, 1, 1, 1),
function($a, $b) { $a + $b }
)

Result: 2 1 2 1 2

 Line numbering:

| et $nunber-words := function($str) {
fn:string-join(
fn:for-each-pair(
1 to 1000000000,

t okeni ze($str, ' +'),
concat(?, ': ', ?)
)
)
}
return $nunber-words(' how are you?')
Resullt:
1: how
2. are
3. you?

» Checking if a sequenceis sorted:

l et $is-sorted := function($seq) {
every $b in
fn:for-each-pair(
$seq,
fn:tail ($seq),
function($a, $b) { $a le $b }

)
satisfies $b
}
return (

$is-sorted(1 to 10),
$is-sorted((1, 2, 42, 4, 5))
)

Result: true fal se

XQuery 1.0
decl are function |ocal:for-each-pair(
$seql as iten()*,
$seq2 as iten()*,
$fun as function(item(), item()) as itenm()*
) as item()* {
for $pos in 1 to mn((count($seql), count($seq2)))
return $fun($seql[ $pos], $seq2[ $pos])

Folds

A fold, also called reduce or accumulate in other languages, is avery basic higher-order function on sequences. It
starts from a seed value and incrementally builds up aresult, consuming one element from the sequence at atime
and combining it with the aggregate of a user-defined function.
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Folds are one solution to the problem of not having state in functional programs. Solving a problem inimperative

programming languages often means repeatedly updating the value of variables, which isn't allowed in functional
languages.

Calculating the product of a sequence of integers for exampleiseasy in Java:

public int product(int[] seq) {
int result = 1;

for(int i : seq) {
result =result * i;

}

return result;

}

Nice and efficient implementations using folds will be given below.

The linear folds on sequences come in two flavours. They differ in the direction in which they traverse the
sequence:

fn:fold-left
Signatures |fn: fold-left($seq as item()*, $seed as item)*, $fun as

function(item()*, item()) as item()*) as item)*

Summary |The left fold traverses the sequence from the left. The query fn: fol d-l1eft (1 to 5, O,
$f ) for example would be evaluated as:

$f(S$f ($F(SF(SF(0, 1), 2), 3), 4), 5)
Examples |« Product of a sequence of integers:

fn:fold-left(1 to 5, 1,
function($result, $curr) { $result * $curr }

)
Result: 120

* Illustrating the evaluation order:

fn:fold-left(1 to 5, '$seed',
concat ("$f (', 2, ', ', 2, ')")

)
Result: $f ( $f ( $f ( $f ( $f ($seed, 1), 2), 3), 4), 5)

* Building adecimal number from digits:

let $fromdigits := fold-left(?, O,
function($n, $d) { 10 * $n + $d }
)

return (
$fromdigits(l to 5),
$fromdigits((4, 2))
)

Result: 12345 42

XQuery 1.0|As folds are more genera than FLWOR expressions, the implementation isn't as concise as the
former ones:
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decl are function |ocal:fold-Ieft(
$seq as item()*,
$seed as iten()*,
$fun as function(item()*, item()) as item()*
) as iten()* {
if(enpty($seq)) then $seed
el se local:fold-left(
fn:tail ($seq),
$f un($seed, fn:head(S$seq)),
$f un
)
[

fn:fold-right

Signatures

fn:fold-right($seq as item)*, $seed as item()*, $fun as
function(item(), item)*) as item()*) as item()*

Summary

Therightfoldf n: f ol d-ri ght ($seq, $seed, $fun) traversesthesequencefromtheright.
Thequeryfn:fold-right(1 to 5, 0, $f) forexamplewould be evauated as:

$f(1, $f(2, $f(3, $f(4, $f(5 0)))))

Examples

» Product of a sequence of integers:

fn:fold-right(1 to 5, 1,
function($curr, $result) { $result * $curr }

)
Result: 120

* Illustrating the evaluation order:

fn:fold-right(1 to 5, '$seed',
concat (" $f (', 2, L2,)Y)
)

Result: $f (1, $f(2, $f(3, $f(4, $f(5, $seed)))))

» Reversing a sequence of items:

let $reverse := fn:fold-right(?, (),
function($item $rev) {
$rev, $item
}
)

return $reverse(l to 10)

Result: 10 9 8 76 54 3 21

XQuery 1.0

decl are function |ocal:fold-right(
$seq as item)*,
$seed as item()*,
$fun as function(itenm(), item()*) as item()*
) as iten()* {
if(empty($seq)) then $seed
el se $f un(
fn: head( $seq),
local :fold-right(tail ($seq), $seed, $fun)
)

I
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Note that the order of the arguments of $f un are inverted compared to that in f n: f ol d-
left(...).
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Chapter 22. XQuery 3.1

Read this entry online in the BaseX Wiki.

This article is part of the XQuery Portal. It summarizes the new features of the XQuery 3.1 and XQuery 3.1
Functions and Operators specifications that are already supported by BaseX.

Please note that not all of the features that are listed on this page are already found in the official specification
documents today. You can check out the W3 Bugzilla Tracker to find out more about the most recently added
features.

Maps

A map is a function that associates a set of keys with values, resulting in a collection of key/value pairs. Each
key/value pair in a map is called an entry. A key is an arbitrary atomic value, and the associated value is an
arbitrary sequence. Within a map, no two entries have the same key, when compared using the eq operator. It is
not necessary that all the keys should be mutually comparable (for example, they can include amixture of integers
and strings).

Maps can be constructed as follows:

mep { }, (: enpty map @)
map { 'key': true(), 1984: (<a/> <b/>) }, (: map with two entries :)
map: mer ge( (: map with ten entries :)
for $i in1to 10
return map { $i: 'value' || $i }

)

The function corresponding to the map has the signature f uncti on($key as xs:anyAt om cType)

as iten()*.Theexpression $map( $key) returnsthe associated value; the function call map: get ( $map,

$key) isequivalent. For example, if $books- by- i sbn isamap whose keys are | SBNs and whose associated
values are book elements, then the expression $books- by-i sbn("0470192747") returns the book
element with the given ISBN. Thefact that amap isafunctionitem allowsit to be passed as an argument to higher-
order functions that expect afunction item as one of their arguments. As an example, the following query usesthe
higher-order functionf n: map($f, $seq) to extract al bound values from a map:

let $map := map { 'foo': 42, 'bar': 'baz', 123: 456 }
return fn:for-each(map: keys($map), $nmap)
Thisreturns some permutation of (42, ' baz', 456).

Because a map is a function item, functions that apply to functions also apply to maps. A map is an anonymous
function, sof n: f unct i on- nane returns the empty sequence; f n: f uncti on-arity awaysreturns1.

Like al other values, maps are immutable. For example, the map: r enove function creates a new map by
removing an entry from an existing map, but the existing map is not changed by the operation. Like sequences,
maps have no identity. It is meaningful to compare the contents of two maps, but thereis no way of asking whether
they are "the same map": two maps with the same content are indistinguishable.

Maps may be compared using the f n: deep- equal function. The Map Module describes the available set of
map functions.

Arrays

An array isafunction that associates a set of positions, represented as positiveinteger keys, with values. Thefirst
position in an array is associated with the integer 1. The values of an array are caled its members. In the type

104


http://docs.basex.org/index.php?title=XQuery%203.1
http://www.w3.org/TR/xquery-31/
http://www.w3.org/TR/xpath-functions-31/
http://www.w3.org/TR/xpath-functions-31/
https://www.w3.org/Bugs/Public/

XQuery 3.1

hierarchy, array has a distinct type, which is derived from function. In BaseX, arrays (as well as sequences) are
based on an efficient Finger Tree implementation.

Arrays can be constructed in two ways. With the square bracket notation, the comma serves as delimiter:

] (: enpty array :)
(: array with single nenber :)

1, 2) 1,
3] (: array with two nenbers; same as: [ (1, 2), 3] :)

[1,
[ (1, 2) ]
[ 1to 2
Withthe ar r ay keyword and curly brackets, the inner expression is evaluated as usual, and the resulting values
will be the members of the array:

array { }, (: enpty array; same as: array { () } @)
array { (1, 2) }, (: array with two nenbers; same as: array { 1, 2} :)
array { 1 to 2, 3} (: array with three nenbers; sane as: array { 1, 2, 3} :)

The function corresponding to the array has the signature f uncti on($i ndex as xs:integer) as
i tenm()*.Theexpression $ar r ay( $i ndex) returns an addressed member of the array. The following query
returns the five array members48 49 50 51 52 asresult:

let $array := array { 48 to 52 }
for $i in 1 to array:size($array)
return $array($i)

Like all other values, arrays are immutable. For example, the ar r ay: r ever se function creates a new array
containing are-ordering of the members of an existing array, but the existing array is not changed by the operation.
Like sequences, arrays have no identity. It is meaningful to compare the contents of two arrays, but there is no
way of asking whether they are "the same array": two arrays with the same content are indistinguishable.

Atomization

If an array isatomized, all of its memberswill be atomized. Asaresult, an atomized item may now result in more
than one item. Some examples:

fn:data([1 to 2])

[ 'a", 'b', 'c" ] ="'b
<a>{ [ 1, 2] }</a>
array { 1to 2} + 3

(: returns the sequence 1, 2 :)

(: returns true :)

(: returns <a>1 2</a> :)

(: error: the left operand returns two itens :)

Atomization also appliesto function arguments. The following query returns 5, because the array will be atomized
to asequence of 5 integers:

let $f := function($x as xs:integer*) { count($x) }

return $f([1 to 5])

However, the next query returns 1, because the array is already of the general typei t en{) , and no atomization
will take place:

let $f := function($x as itenm()*) { count($x) }

return $f([1 to 5])

Arrays can be compared with the f n: deep- equal function. The Array Module describes the available set of
array functions.

Lookup Operator

The lookup operator provides some syntactic sugar to access values of maps or array members. It is introduced
by the question mark (?) and followed by a specifier. The specifier can be:
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1. A wildcard *,

2. The name of the key,

3. Theinteger offset, or

4. Any other parenthesized expression.

The following example demonstrates the four alternatives:

let $map :=map { 'R: 'red', 'G: 'green', 'B: 'blue' }

return (
$map?* (: 1. returns all values; sane as: nmap: keys($map) ! $map(.) :),
$map?R (: 2. returns the value associated with the key 'R ; sane as:
$map(' R) 1),

$map?(' G,'B') (: 3. returns the values associated with the key 'G and 'B :)

),

let $array :=[ 'one', '"two', 'three' ]
return (
$array?* (: 1. returns all values; sane as: (1 to array:size($array)) !
$array(.) :),
$array?1 (: 2. returns the first value; sanme as: S$array(1l) :),
$array?(2 to 3) (: 3. returns the second and third val ues; sane as: (1 to 2) !
$array(.) :)

)

The lookup operator can aso be used without left operand. In this case, the context item will be used as input.
This query returns Akur eyri :

let $maps := (
map { 'nane': 'Q@drun', 'city': 'Reykjavik' },
map { 'nane': 'Hildur', 'city': 'Akureyri' }
)

return $maps[?name = "Hildur'] ?city

Arrow Operator

The arrow operator applies a function to a value. The value is used as the first argument to the function. It is
introduced with the characters =>, and it is followed by the function to be called. If $v isavalueandf () isa
function, then $v=>f () isequivalenttof ($v),and $v=>f ($j ) isequivaenttof ($v, $j). Thisisfurther
illustrated by an example:

(: Returns 3 :)

count(("A, 'B', 'C)),

(A, 'B, '"C) => count(),

("A, "B, '"C) => (function( $sequence) { count( $sequence)}) (),

(: Returns WE-L-COME :)
string-join(tokeni ze(upper-case('wel come)), '-'),
'wel c o me => upper-case() => tokenize() => string-join('-"),

(: Returns xfndpnf :)
codepoi nts-to-string(
for $i in string-to-codepoints('wel come')
return $i + 1
)
(for $i in "welconme' => string-to-codepoints()
return $i + 1) => codepoints-to-string()

The syntax makes nested function calls more readable, asit is easy to see if parentheses are balanced.
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String Constructor

The string constructor has been inspired by here document literals of the Unix shell and script languages. It alows
you to generate strings that contain various characters that would otherwise be interpreted as XQuery delimiters.

The string constructors syntax uses two backticks and a square bracket for opening and closing a string:

(: Returns "This is a 'new & 'flexible' syntax." :)
“["This is a "new & 'flexible syntax."]

XQuery expressions can be embedded via backticks and a curly bracket. The evaluated results will be separated
with spaces, and al stringswill eventually be concatenated:

(: Returns »Count 1 2 3, and | will be there.« :)
let $¢c := 1 to 3
return ““[»Count “{ $c } ", and | will be there.«]

Serialization
Two Serialization methods have been added to the Serialization spec:

Adaptive Serialization

The adapt i ve serialization provides a intuitive textual representation for all XDM types, including maps and
arrays, functions, attributes, and namespaces. All items will be separated by the value of thei t em separ at or
parameter, which by default is a newline character. It is utilized by the functions pr of : dunp andf n: t r ace.

Example:

decl are option output: nmethod 'adaptive';
<elenment id='id0' /> @d,

xs: t oken("abc"),

map { 'key': 'value' },

true#0

Result:

i d="ido"
xs: t oken("abc"),
map {

"key": "val ue"

}
fn:true#0

JSON Serialization

Thenew j son serialization output method can be used to serialize XQuery maps, arrays, atomic values and empty
sequences as JSON.

The j son output method has been introduced in BaseX quite a while ago. The implementation of this method
now complies with the standard serialization rules and, at the same time, preserves the existing semantics:

 If an XML node of type el enent (j son) isfound, it will be serialized following the serialization rules of
the JSON Module.

» Any other node or atomic value, map, array, or empty sequence will be serialized according to the rulesin the
specification.
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The following two queries will both return the JSON snippet { "key": "val ue" }:

decl are option output: method 'json';
map { "key": "val ue" }

decl are option output:nmethod 'json';
<j son type='object'>

<key>val ue</ key>
</json>

Functions

The following functions of the XQuery 3.1 Functions and Operators Working Draft have been added. Please be
aware that the functions are still subject to change:

Map Functions
The following map functions are now available:

map: nerge, map:size, map: keys, nmap:contains, nap:get, nmap:entry, map:put,
map: remove, map: f or - each

Please check out the Map Module for more details.

Array Functions

The following array functions are now available:

array: size, array:append, array:subarray, array:renove, array:insert-before,
array: head,array:tail,array:reverse,array:join,array:flatten, array: for-each,

array:filter,array:fold-left,array:fold-right,array:for-each-pair

Please check out the Array Module for more details.

JSON Functions

XQuery now provides native support for JSON objects. Strings and resources can be parsed to X Query items and,
as shown above, serialized back to their original form.

fn:parse-json

Signatures

o fn:parse-json($input as xs:string) as itenm()?

o fn:parse-json($input as xs:string, $options as map(*)) as itenm()?

Parses the supplied string as JSON text and returns its item representation. The result may be a map, an array, a
string, a double, aboolean, or an empty sequence. The allowed options can be looked up in the specification.

parse-json('{ "name": "john" }') (: yields { "name": "json" } :),
parse-json('[ 1, 2, 4, 8, 16]"') (: yields [ 1, 2, 4, 8, 16 ] :)

fn:json-doc
Signatures

o fn:json-doc($uri as xs:string) as itenm()?
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e fn:json-doc($uri as xs:string, $options as map(*)) as item)?

Retrievesthetext from the specified URI, parsesthe supplied string as JSON text and returnsitsitem representation
(see fn:parse-json for more details).

json-doc("http://ip.jsontest.com")('ip'") (: returns your |P address :)
fn:json-to-xml

Signatures

e fn:json-to-xm ($string as xs:string?) as node()?

ConvertsaJSON string to an XML node representation. The allowed options can be looked up in the specification.

json-to-xm (' { "message": "world" }')
(: result:
<map xm ns="http://ww. w3. or g/ 2005/ xpat h- f uncti ons" >
<string key="nessage">worl| d</string>
</ map> :)
fn:xml-to-json
Signatures
o fn:xnm-to-json($node as node()?) as xs:string?
Converts an XML node, whose format conforms to the results created by fn:json-to-xml, to a JSON string

representation. The allowed options can be looked up in the specification.

(: returns "JSON' :)
xm -to-json(<string xm ns="http://ww.w3. org/ 2005/ xpat h-functi ons">JSON</ stri ng>)

fn:sort

Updated with Version 8.6: Collation argument was inserted between first and second argument.
Signatures

e fnisort($input as itenm()*) as item)*

e fn:sort($input as item()*, $collation as xs:string?) as xs:anyAtom cType*))
as item)*

e fn:sort ($input as item()*, $collation as xs:string?, $key as
function(item()*) as xs:anyAtom cType*)) as item()*

Returns a new sequence with sorted $i nput items, using an optional $col | ati on. If a $key function is
supplied, it will be applied on all items. The items of the resulting values will be sorted using the semantics of
thel t expression.

sort(reverse(l to 3)) (: yields 1, 2, 3 :),

reverse(sort(l to 3)) (: returns the sorted order in descending
order :),

sort((3,-2,1), (), abs#1) (: yields 1, -2, 3 :),

sort((1,2,3), (), function($x) { -$x }) (: yields 3, 2, 1:),

sort((1,'a")) (: yields an error, as strings and

i ntegers cannot be conpared :)
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fn:contains-token
Signatures
» fn:contains-token($i nput as xs:string*, $token as string) as xs:bool ean

» fn:contains-token($input as xs:string*, $token as string, $collation as
xs:string) as xs:bool ean

The supplied strings will be tokenized at whitespace boundaries. The function returnst r ue if one of the strings
equals the supplied token, possibly under the rules of a supplied collation:

contains-token(('a', 'bc', 'd), 'c") (: yields true :)
<xm cl ass="'one two'/>/contains-token(@l ass, 'one') (: yields true :)

fn:parse-ietf-date
Signature
o fn:parse-ietf-date($input as xs:string?) as xs:string?
Parses astring in the IETF format (which iswidely used on the Internet) and returnsaxs: dat eTi ne item:
fn: parse-ietf-date('28-Feb-1984 07:07:07"')" (: yields
1984- 02- 28T07: 07: 07Z :),

fn:parse-ietf-date('Wd, 01 Jun 2001 23:45:54 +02:00')" (: yields
2001- 06- 01T23: 45: 54+02: 00 :)

fn:apply
Signatures
o fn:apply($function as function(*), $array as array(*)) as item()*

A supplied function is invoked with the arguments supplied by an array. The arity of the function must be the
same as the size of the array.

Example:
fn:appl y(concat#5, array { 1 to 5 }) (: 12345 :)

fn:apply(function($a) { sum($a) }, [ L to51]) (: 15 :)
fn:apply(count#1, [ 1,2 ]) (: error (the array has two nmenbers) :)

fn:random-number-generator
Signatures
e fn:random nunber-generator() as map(xs:string, iten())

* fn:random nunber - generat or ($seed as xs:anyAtom cType) as nmap(xs:string,

iten())
Creates arandom number generator, using an optional seed. The returned map contains three entries:
* numnber isarandom double between 0 and 1
» next isafunction that returns another random number generator

e per nmut e isafunction that returns arandom permutation of its argument
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The returned random generator is deterministic: If the function is called twice with the same arguments and in the
same execution scope, it will always return the same result.

Example:

let $rng := fn:random nunber-generator ()

I et $nunber := $rng(' nunber") (: returns a random nunber :)

let $next-rng := $rng(’' next')() (: returns a new generator :)

|l et $next-number := $next-rng(' nunber') (: returns another random nunber :)

let $permutation := $rng('pernute')(1 to 5) (: returns a random pernutation of
(1,2,3,4,5) :)

return ($nunmber, $next-nunber, $permutation)

fn:format-number

The function has been extended to support scientific notation:

f or mat - nunber (1984. 42, '00.0e0') (: yields 19.8e2 :)
fn:tokenize

If no separator is specified as second argument, a string will be tokenized at whitespace boundaries:

fn:tokenize(" ab c¢d') (: yields "a", "b", "c", "d" :)
fn:trace

The second argument can now be omitted:

fn:trace(<xm />, "Node: ")/node() (: yields the debuggi ng output "Node: <xm/
>y,

fn:trace(<xm />)/node() (: returns the debuggi ng output "<xm/>" :)
fn:string-join

Thetype of the first argument isnow xs: any At om cType*, and al itemswill beimplicitly cast to strings:
fn:string-join(l to 3) (: yields the string "123" :)

fn:default-language

Returns the default language used for formatting numbers and dates. BaseX alwaysreturnsen.

Binary Data

Items of type xs: hexBi nary and xs: base64Bi nary can now be compared against each other. The
following queriesal yieldt r ue:

xs: hexBinary('') < xs:hexBinary('bb'),
xs: hexBi nary('aa') < xs:hexBinary('bb'),
max( (xs: hexBi nary('aa'), xs:hexBinary('bb'))) = xs:hexBinary('bb")

Collations

XQuery 3.1 provides anew default collation, which allows for a case-insensitive comparison of ASCII characters
(A- Z=a- z). Thisquery returnst r ue:
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decl are default collation 'http://ww. w3. org/ 2005/ xpat h-functi ons/col | ati on/ htnmn -
ascii-case-insensitive';

"HTM.' = 'htmi"'

If the ICU Library is downloaded and added to the classpath, the full Unicode Collation Algorithm features get
availablein BaseX:

(: returns 0 (both strings are conpared as equal) :)
conpare('a-b', "ab', 'http://ww. w3.o0rg/2013/coll ati on/ UCA?al t ernat e=shifted')

Enclosed Expressions

Enclosed expression is the syntactical term for the expressions that are specified inside a function body, try/
catch clauses, node constructors and some other expressions. In the following example expressions, it’ sthe empty
sequence:

declare function local:x() { () };

try { () } catch * { () },
element x { () },

text { () }

With XQuery 3.1, the expression can be omitted. The following query is equivalent to the upper one:

declare function local:x() { };
try { } catch * { },

element x { }

text { }

Pending Features
The following functions have not been implemented yet:

e fn:collation-key,fn:| oad-xquery-nodul e,fn:transform

Changelog

Version 8.6

» Updated: Collation argument was inserted between first and second argument.
Version 8.4

* Added: String Constructors, fn:default-language, Enclosed Expressions

» Updated: Adaptive Serialization, fn:string-join

Version 8.2

* Added: fn:json-to-xml, fn:xml-to-json.

Version 8.1

» Updated: arrays are now based on a Finger Tree implementation.

Introduced with Version 8.0.
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Chapter 23. XQuery Extensions

Read this entry online in the BaseX Wiki.

Thisarticleispart of the X Query Portal. It lists extensions and optimizationsthat are specific to the BaseX XQuery
processor.

Suffixes

In BaseX, fileswith the suffixes. xq, . xgm . xqy, . Xgl , . xqu and . xquer y are treated as XQuery files. In
XQuery, there are main and library modules:

» Main modules have an expression as query body. Here is a minimum example:

"Hell o World!'

 Library modules start with a module nhamespace declaration and have no query body:

nmodul e nanespace hello = 'http://basex. org/ exanpl es/ hello';
declare function hello:world() ({

"Hello World!'
}

We recommend . xq as suffix for for main modules, and . xgmfor library modules. However, the actual module
type will dynamically be detected when afileis opened and parsed.

Option Declarations

L ocal database options can be set in the prolog of an XQuery main module. In the option declaration, options need
to be bound to the Database M odule namespace. All values will be reset after the evaluation of a query:

decl are option db:chop 'false';
doc(' doc. xm ")

Pragmas

Local database options can be assigned locally via pragmas:

(# db:chop false #) { doc('doc.xm"') }

Various optimizations can be disabled by marking an expression as non-deterministic:

count ( (# basex:non-determnistic #) { 1 to 10 })

Annotations

The following implementation-defined annotations are available:

o Ubasex:inline([limt]) enforcesthe inlining of a function. The inlining limit can be specified as
argument. Inlining can be disabled by specifying O.

Example:
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decl are %asex:inline(0) function local:e() { error() };
| ocal : e()

Result:
St opped at query.xq, 1/53:
[ FOEROOOO] Hal ted on error().

Stack Trace:
- query.xq, 2/9

Inthe next example, functioninlining wasdisabled globally by assigning 0 tothe INLINELIMIT option. However,
annotation is enforced to a single function:

Example:

declare option db:inlinelimt '0Q0";

decl are Y%asex:inline function local:id($x) { $x };
I ocal :id(123)

The query will be optimizedto 123.

» Y%basex: | azy enforcesthelazy evaluation of aglobal variable. Example:

Example:
decl are Y%basex: | azy variabl e $january := doc(' does-not-exist');
if(month-fromdate(current-date()) == 1) then $january el se ()

The annotation ensures that an error will only be thrown if the condition yields true. Without the annotation, the
error will always be thrown, because the referenced document is not found.

Serialization

» basex isused asthe default serialization method: nodes are serialized as XML, atomic values are seridized as
string, and items of binary type are output in their native byte representation. Function items (including maps
and arrays) are output just like with the adaptive method.

» csv alowsyou to output XML nodes as CSV data (see the CSV Module for more details).

For more information and some additional BaseX -specific parameters, see the article on Serialization.

Non-determinism

In XQuery, deterministic functionsare“ guaranteed to produce -identical - resultsfrom repeated callswithinasingle
-execution scope: if theexplicit and implicit argumentsareidentical”. In BaseX, many extension functionsare non-
deterministic or side-effecting. If an expression isinternally flagged as non-deterministic, various optimizations
that might change their execution order will not be applied.

(: QUERY A... )

let $n := 456

for $i in 1 to 2

return $n

(: ...will be optimzed to :)
for $i in 1 to 2

return 456

(: QUERY B will not be rewitten :)
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let $n : = random i nteger ()
for $i in 1 to 2
return $n

In some cases, functions may contain non-deterministic code, but the query compiler may not be able to detect
this statically. See the following example:

for $read in (file:read-text#1, file:read-binary#1)
l et $ignored := non-determnistic $read('input.file')
return ()

Two non-deterministic functions will be bound to $r ead, and the result of the function call will be bound to
$i gnor ed. Asthe variable is not referenced in the subsequent code, the let clause would usually be discarded
by the compiler. In the given query, however, execution will be enforced because of the BaseX-specific non-
det erm ni sti c keyword.

Miscellaneous

Various other extensions are described in the articles on XQuery Full Text and XQuery Update.
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Chapter 24. Module Library

Read this entry online in the BaseX Wiki.

This articleis part of the XQuery Portal.

In addition to the standard XQuery Functions, BaseX offers further function modules, which are listed in the
following table. The module namespaces are statically bound, which means that they need not (but may) be
explicitly declared in the query prolog.

Module Description Prefix Namespace URI
Admin Functions restricted to|admi n http://basex. org/
admin users. nodul es/ admi n
Archive Creating and processing|ar chi ve http://basex. org/
ZIP archives. nodul es/ ar chi ve
Array Functions for handling|arr ay http://
arrays. www. W3. or g/ 2005/
xpat h-functi ons/
array
Binary Processing binary data. bi n http://expath. org/
ns/ bi nary
Client Executing commands and|cl i ent http://basex. org/
gueries on remote BaseX nmodul es/ cl i ent
Servers.
Conversion Converting data (binary,|convert http://basex. org/
numeric) to other formats. nodul es/ convert
Cryptography Cryptographic  functions,|cr ypt o http://expath. org/
based on the EXPath ns/crypto
Cryptograhic module.
csv Functions for processing|csv http://basex. org/
CSV input. nmodul es/ csv
Database Functions for accessing|db http://basex. org/
and updating databases. nmodul es/ db
Fetch Functions for fetching|f et ch http://basex. org/
resources identified by nodul es/ fetch
URIs.
File File handling, based onthe|fi | e http://expath. org/
latest draft of the EXPath ns/file
File module.
Full-Text Functions for performing|ft http://basex. org/
full-text operations. nmodul es/ ft
Hashing Cryptographic hash|hash http://basex. org/
functions. nodul es/ hash
Higher-Order Additional  higher-order | hof http://basex. org/
functionsthat are not in the nodul es/ hof
standard libraries.
HTML Functions for converting|ht ni http://basex. org/

HTML input to XML
documents.

nodul es/ ht m
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HTTP Sending HTTP requests,|http http://expath. org/
based onthe EXPathHTTP ns/ http-client
module.

Index Functions for requesting|i ndex http://basex. org/
details on database nmodul es/ i ndex
indexes.

Inspection Functions for extracting|i nspect http://basex. org/
internal module nodul es/ i nspect
information.

Jobs Organization of running|j obs http://basex. org/
commands and queries. nmodul es/ j obs

JSON Parsing and serializing|j son http://basex. org/
JSON documents. nmodul es/ j son

Map Functions for handling|map http://
maps (key/value pairs). www. W3. or g/ 2005/

xpat h-functi ons/
map

Math Mathematical operations,|nat h http://
extending the W3C www. W3. or g/ 2005/
Working Draft. xpat h- f uncti ons/

mat h

Output Functions for simplifying|out http://basex. org/
formatted output. nmodul es/ out

Process Executing system|pr oc http://basex. org/
commands from XQuery. nmodul es/ proc

Profiling Functions for profiling|pr of http://basex. org/
code snippets. nmodul es/ pr of

Random Functions for creating|r andom http://basex. org/
random numbers. nodul es/ random

Repository Installing, deleting and|r epo http://basex. org/
listing packages. nodul es/ repo

SQL JDBC bridge to access|sql http://basex. org/
relational databases. nmodul es/ sql

Streaming Functions for handling|stream http://basex. org/
streamable items. nmodul es/ stream

Strings Functions for performing|stri ngs http://basex. org/
string computations. nodul es/ strings

Unit Unit testing framework.  |uni t http://basex. org/

nodul es/ uni t

User Creating and administering|user http://basex. org/
database users. nmodul es/ user

Utility Various utility and helperjuti | http://basex. org/
functions. nmodul es/ uti |

Validation Validating documents: |val i dat e http://basex. org/
DTDs, XML Schema, nodul es/ val i dat e
RelaxNG.

Web Convenience functions for jweb http://basex. org/
building web applications. nodul es/ web

XQuery Evaluating new XQuery|xquery http://basex. org/

expressions at runtime.

nodul es/ xquery
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XSLT Stylesheet transformations, | xs| t http://basex. org/
based on Javas and nodul es/ xsl t
Saxon’s XSLT processor.

ZIP ZIP functionality, based on|zi p http://expath. org/

the EXPath ZIP module
(soon obsolete).

ns/ zip

For the following web application modules, the basex- api package must be included in the classpath and the
modules must be imported in the query prolog. This is automatically the case if you use one of the complete
distributions (zip, exe, war) of BaseX:

Module Description Prefix Namespace URI

Geo Functions for processing|geo http://expath. org/
geospatial data. ns/ geo

Request Server-side functions for|r equest http://
handling HTTP Request exquery. org/ ns/
data. request

RESTXQ Helper functions for the|r est http://
RESTXQ API. exquery. org/ ns/

restxq

Session Functions for handling|sessi on http://basex. org/
server-side HTTP nmodul es/ sessi on
Sessions.

Sessions Functions for managing|sessi ons http://basex. org/

dl server-side HTTP
Sessions.

nodul es/ sessi ons
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Chapter 25. Java Bindings

Read this entry online in the BaseX Wiki.

Thisarticle is part of the XQuery Portal. It demonstrates different ways to invoke Java code from X Query, and it
presents extensions to access the current query context from Java.

The JavaBinding feature is an extensibility mechanism which enables developersto directly access Javavariables
and execute code from XQuery. Addressed Java code must either be contained in the Java classpath, or it must
be located in the Repository.

Please bear in mind that the execution of Java code may cause side effects that conflict with the functional nature
of XQuery, or may introduce new security risks to your project.

Identification

Classes

A Javaclassisidentified by a namespace URI. The original URI is rewritten as follows:

1. The URI Rewriting steps are applied to the URI.

2. Slashesin the resulting URI are replaced with dots.

3. Thelast path segment of the URI is capitalized and rewritten to camel case.

The normalization steps are skipped if the URI is prefixed with j ava: . Seethe following examples:
* http://basex. org/ nodul es/ net a-data _ org. basex. nodul es. Met aDat a

e java:java.lang. String _ java.lang. String

Functions and Variables

Java functions and variables can be referenced and evaluated by the existing XQuery function syntax:

» The namespace of the function name identifies the Java class.

» Thelocal part of the name, which is rewritten to camel case, identifies a variable or function of that class.

» Themiddle dot character (- / &#xB7; ) isavalid character in XQuery names, but not in Java. It can be used to
append exact Java parameter types to the function name. Class types must be referenced by their full path.

Type XQuery Java

Variable Qjava.l ang. | nteger}M N VAhtUEger. M N _VALUE

Function Qj ava. |l ang. Obj ect } hash- |obj ect . hashCode()
code()

Function with types Qjava.lang. String}split:pavanbasgl Bt(I'ng;iBY(";",
3)

As XQuery and Java have different type systems, X Query arguments are converted to equivaent Javavalues, and
the result of a Javafunction is converted back to an XQuery value (see Data Types).

If aJavafunction is not found, XQuery values may need to be cast the target type. For example, if a Javafunction
expectsaprimitivei nt value, you will need to convert your XQuery integersto xs: i nt .

Namespace Declarations

In the following example, Java's Mat h class is referenced. When executed, the query returns the cosine of an
angle by calling the static method cos( ) , and the value of ;; by addressing the static variable viaPI () :
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decl are nanmespace math = "java:java.l ang. Mat h";
mat h: cos(xs: doubl e(0)), math: Pl ()

With the Expanded QName notation of X Query 3.0, the namespace can directly be embedded in the function call:

Qj ava: j ava. | ang. Mat h} cos(xs: doubl e(0))

The constructor of aclass can beinvoked by calling the virtual function new( ) . Instance methods can then called
by passing on the resulting Java object asfirst argument. In the following example, 256 bytes are written to thefile
out put . t xt .First,anewFi | eW i t er instanceiscreated, anditswr i t e() functioniscalledinthenext step:

decl are nanespace fw = "java.io.FileWiter";
let $file := fw new(' output.txt')
return (

for $i in 0 to 255
return fwwite($file, xs:int($i)),
fw close($file)

)

If theresult of aJavacall containsinvalid XML characters, it will be rejected. The validity check can be disabled
by setting the CHECK STRINGS option to false. The following query writes a file with a single 00-byte, which
will then be successfully read via Java functions:

decl are namespace br
decl are nanmespace fr

= 'java.io.BufferedReader';
= 'java.io. Fil eReader';

decl are option db: checkstrings 'false';

file:wite-binary('00.bin', xs:hexBinary('00")),
br:new(fr:new('00.bin")) ! (br:readLine(.), br:close(.))

Note that Java code cannot be pre-compiled, and will as such be evaluated slower than optimized XQuery code.

Module Imports

Java code can a so beintegrated by importing classes as modules. A new instance of the addressed classis created,
which can then be accessed in the query body.

Thefollowing, side-effecting example returns the number of distinct values added to a hash set (the boolean values
returned by set : add() will be swallowed):

i mport nodul e nanespace set = "java.util.HashSet";
prof: voi d(
for $s in ("one", "two", "one")

return set:add($s)

),

set:size()

The advantages of this approach is that imported code is executed faster than instances created at runtime via
new( ) . A drawback isthat no arguments can be passed on to the class constructor. As a consequence, theimport
will fail if the class has at least one constructor with arguments and no default constructor.

Context-Awareness

Java classes can be coupled more closely to the BaseX core library. If a class inherits the abstract QueryModule
class, thetwo variables queryContext and staticContext get available, which provide accessto the global and static
context of aquery. Additionally, the default properties of functions can be changed via annotations:

 Java functions can only be executed by users with Admin permissions. You may annotate a function with
@Requi r es(<Per m ssi on>) to also make it accessible to users with less privileges.
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 Java code is treated as non-deterministic, as its behavior cannot be predicted by the XQuery processor. You
may annotate a function as @et er nmi ni st i ¢ if you know that it will have no side-effects and will always
yield the same result.

» Javacode is treated as context-independent. If a function accesses the query context, it should be annotated as
@cont ext Dependent

» Java code is treated as focus-independent. If a function accesses the current context item, position or size, it
should be annotated as @-ocusDependent

The QueryResource interface can be implemented to enforce finalizing operations, such as the closing of opened
connections or resourcesin amodule. Itscl ose() method will be called after a query has been fully evaluated.

The following XQuery code invokes two Java methods. The first Java function retrieves information from the
static query context, and the second one throws a query exception:

i mport nodul e nanespace context = 'org. basex. exanpl es. query. Cont ext Modul e' ;

el ement user ({
cont ext : user ()
}s
el ement to-int {
try { context:to-int('abc') }
catch * { "Error in line', $err:line-nunber }

}
Theimported Java classis shown below:

package org. basex. exanpl es. query;

i mport org. basex. query.*;
i mport org. basex.query.value.item*;
i mport org. basex.util.?*;

/**
* This exanple inherits the {@ink QueryMdul e} class and
* inplements the QueryResource interface.
*/
public class Context Mbdul e extends QueryMdul e i npl enents QueryResource {
/**
* Returns the name of the | ogged in user.
* @eturn user
*/
@Requi r es( Per mi ssi on. NONE)
@etermnistic
@Cont ext Dependent
public String user() {
return queryContext.context.user. nane;

}

/**
* Converts the specified string to an integer.
* @aram val ue string representation
* @eturn integer
* @hrows QueryException query exception
*/
@Requi r es( Per mi ssi on. NONE)
@etermnistic
public int tolnt(final String value) throws QueryException {
try {
return | nteger. parselnt(val ue);
} cat ch(Nunber For mat Exception ex) {
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t hrow new QueryExcepti on(ex. get Message());
}
}

@verride
public void close() {
/1 see description above

}
}

The result will look as follows:

<user >adm n</ adm n>
<to-int>Error in line 6</to-int>

Please visit the XQuery 3.0 specification if you want to get more insight into function properties.

Locking

By default, a Java function will be executed in parallel with other code. However, if a Java function performs
sensitive write operations, it is advisable to explicitly lock the code. This can be realized vialocking annotations:

@ock(wite = { "HEAWYI O })
public void wite() {
Il

}

@ock(read = { "HEAWYI O' })
public void read() {
I

}

If an XQuery expression is run which calls the Javawr i t e() function, every other query that callswri t e()

or r ead() needsto wait for the query to be finished. If aquery callsther ead() function, only those queries
arequeued that call wr i t e() , because thisfunction is only annotated with ar ead lock. More details on parallel
guery execution can be found in the article on Transaction Management.

Data Types

The following table lists the mappings of XQuery and Java types:

XQuery Type Java Type

Xs:string String,char, Character

Xs: bool ean bool ean, Bool ean

Xs: byte byt e, Byt e

xs: short short, Short

Xs:int i nt,lnteger

xs: | ong | ong, Long

xs: f 1 oat fl oat, Fl oat

xs: doubl e doubl e, Doubl e

xs: deci mal j ava. mat h. Bi gDeci mal

Xs: i nteger j ava. mat h. Bi gl nt eger

xs: QNane j avax. xm . nanespace. QNane
xs: anyURI java.net.URl,java. net. URL
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empty sequence nul |

Changelog

Version 8.4

» Updated: Rewriting rules

Version 8.0

» Added: Quer yResour ce interface, called after a query has been fully evaluated.
Version 7.8

» Added: Javalocking annotations

» Updated: cont ext variable has been split into quer yCont ext and st at i cCont ext .
Version7.2.1

» Added: import of Java modules, context awareness
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Chapter 26. Repository

Read this entry online in the BaseX Wiki.

Thisarticleispart of the XQuery Portal. It describes how external X Query modules and Java code can beinstalled
in the XQuery module repository, and how new packages are built and deployed.

Introduction

One of the reasons why languages such as Java or Perl have been so successful is the vast amount of libraries
that are available to developers. As XQuery comes with only 150 pre-defined functions, which cannot meet all
requirements, there is some need for additional library modules— such as FunctX — that extend the language with
new features.

BaseX offers the foll owing mechanisms to make modules accessible to the XQuery processor:
1. The default Packaging mechanism will install single XQuery and Java modules in the repository.

2. The EXPath Packaging system provides a generic mechanism for adding X Query modulesto query processors.
A packageisdefined asa. xar archive, which encapsulates one or more extension libraries.

Accessing Modules

Library modules can be imported with thei nport nodul e statement, followed by a freely choosable prefix
and the namespace of the target module. The specified location may be absolute or relative; in the latter case, it
is resolved against the location (i.e., static base URI) of the calling module. Import module statements must be
placed at the beginning of a module:

Main Module Hel | oUni ver se. xq:

i mport nodul e nanespace m = ' http://basex.org/ nmodul es/ Hel |l o' at 'Hell oWwrld. xqm ;
m hel | o(" Uni ver se")

Library Module Hel | oWor | d. xgm(in the same directory):

nmodul e nanespace m = ' http://basex. org/ nodul es/ Hel | o' ;
decl are function mhello($world) {

"Hello " || $world
b

Repository modules are stored in adirectory named BaseXRepo or r epo, which residesin your home directory.
XQuery modules can be manually copied to the repository directory or installed and deleted via commands.

If amodule has been placed in the repository (see below), there is no need to specify the location. The following
example calls a function from the FunctX module:

i mport mnodul e nanespace functx = 'http://ww. functx. comn ;
functx: capitalize-first('test')

Commands
There are various ways to handle your packages:
» Execute BaseX REPO commands (listed below)

 Call XQuery functions of the Repository Module
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» Usethe GUI (Options _, Packages)

Y ou can even manually add and remove packages in the repository directory; all changes will automatically be
detected by the query processor.

Installation

A module or package can beinstalled with REPO | NSTALL. The path to the file has to be given as a parameter:

REPO | NSTALL http://files. basex. org/ nodul es/ expat h/ f unct x- 1. 0. xar
REPO | NSTALL hel | o-wor | d. xgm

The installation will only succeed if the specified file conforms to the constraints described below. If you know
that your input is valid, you may as well copy the files directly to the repository directory, or edit its contentsin
the repository without deleting and reinstalling them.

Listing

All currently installed packages can be listed with REPO LI ST. It will return the names of all packages, their
version, and the directory in which they are installed:

URI Version Directory

http://waw functx.com 1.0 http-waw functx.com 1.0
1 package(s).

Removal

A package can be deleted with REPO DELETE and an additional argument, containing its name or the name
suffixed with a hyphen and the package version:

REPO DELETE http://ww. functx.com ...or...
REPO DELETE http://ww. functx.com1.0

Packaging
XQuery

If an XQuery file is specified as input for the install command, it will be parsed as XQuery library module. If
parsing was successful, the module URI will be rewritten to afile path and attached with the . xgmfile suffix, and
the original file will be renamed and copied to that path into the repository.

Example:

Installation (the original file will be copied to the or g/ basex/ modul es/ Hel | o sub-directory of the
repository):

REPO | NSTALL http://files. basex. org/ nodul es/ or g/ basex/ nodul es/ Hel | o/ Hel | oWor | d. xgm

Importing the repository module;

i mport nodul e nanespace m = 'http://basex. org/ nodul es/ Hel | o' ;
m hel | o(" Uni ver se")

Java

For general notes in importing Java classes, please read the Java Bindings article on Module Imports.

JAR archives may contain one or more class files. One of them will be chosen as main class, which must be
specified inaMai n- G ass entry in the manifest file (META- | NF/ MANI FEST. MF). This fully qualified Java
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class name will be rewritten to afile path by replacing the dots with slashes and attaching the . j ar file suffix,
and the original file will be renamed and copied to that path into the repository.

If the class will be imported, an instance of it will be created, and its public functions can then be addressed from
XQuery. A classmay extend the Quer yModul e classto get accessto the current query context and to be enriched
by some helpful annotations (see Context-Awareness).

Example:

Structure of the Hel | oWor | d. j ar archive:

META- | NF/
MANI FEST. MF

or g/ basex/ nodul es/
Hel | 0. cl ass

Contents of the file MANI FEST. nf (the whitespaces are obligatory):

Mani f est-Version: 1.0
Mai n- Cl ass: org. basex. nodul es. Hel | o

Contents of thefileHel | 0. j ava (comments removed):

package org. basex. nodul es;
public class Hello {
public String hello(final String world) {
return "Hello " + worl d;

}
}

Installation (the file will be copied to or g/ basex/ nodul es/ Hel | 0. j ar):

REPO | NSTALL Hel | oWorl d. j ar

XQuery fileHel 1 oUni ver se. xq (same as above):

i mport nodul e nanespace m = ' http://basex. org/ nodul es/ Hel | o' ;
m hel | o(" Uni ver se")

After having installed the module, all of the following URIs can be used in XQuery to import this module or call
its functions (see URI Rewriting for more information):

http://basex. org/ nodul es/ Hel | o
or g/ basex/ nodul es/ Hel | o
org. basex. nodul es. Hel | o

EXPath Packaging

The EXPath specification defines how the structure of a .xar archive shall look like. The package contains at its
root a package descriptor named expat h- pkg. xm . Thisdescriptor presents some meta data about the package
aswell asthelibraries which it contains and their dependencies on other libraries or processors.

XQuery

Apart from the package descriptor, a. xar archive containsadirectory whichincludestheactual X Query modules.
For example, the FunctX XAR archiveis packaged as follows:

expat h- pkg. xm
funct x/
funct x. xql
f unct x. xsl
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Java
In case you want to extend BaseX with a Java archive, some additional requirements have to be fulfilled:

» Apart from the package descriptor expat h- pkg. xm , the package has to contain a descriptor file at its root,
defining the included jars and the binary names of their public classes. It must be named basex. xm and must
conform to the following structure:

<package xm ns="http://expath. org/ ns/pkg">
<jar>...</jar>

<cl ass>...</cl ass>
<cl ass>...</cl ass>

</ pa;:lk;a'ge>
» Thejar fileitself along with an XQuery file defining wrapper functions around the java methods hasto residein

the module directory. Thefollowing exampleillustrates how java methods are wrapped with X Query functions:

Example: Suppose we have asimple class Pr i nt er having just one public method pri nt () :

package test;
public final class Printer {
public String print(final String s) {
return new Witer(s).wite();

}
}

We want to extend BaseX with this class and use its method. In order to make this possible we have to define an
XQuery function which wrapsthe pr i nt method of our class. This can be done in the following way:
i mport nodul e nanespace j="http://basex.org/lib/testJar";
decl are nanespace p="java:test.Printer";
decl are function j:print($str as xs:string) as xs:string {
let $printer := p:new()
return p:print($printer, $str)
¢

Asit can be seen, the class Pr i nt er is declared with its binary name as a namespace prefixed with "java"' and
the XQuery function isimplemented using the Java Bindings offered by BaseX.

On our file server, you can find some example libraries packaged as XML archives (xar files). Y ou can use them
to try our packaging API or just as areference for creating your own packages.

URI Rewriting
If amodule islooked up in the repository, the namespace URI is rewritten to alocal file path:
1. If theURI isaURL:
a. colonswill be replaced with slashes,
b. in the URI authority, the order of al substrings separated by dotsis reversed, and
c. dotsin the authority and the path are replaced by slashes. If no path exists, a single ash is appended.

2. Otherwise, if the URI isaURN, colons will be replaced with slashes.
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3. Characters other than letters, dots and slashes will be replaced with dashes.
4. If the resulting string ends with adlash, thei ndex string is appended.

If the resulting path has no file suffix, it may point to either an XQuery module or a Java archive. The following
examples show some rewritings:

* http://basex. org/ nodul es/ hel | o/ Wrl d _ org/basex/nodul es/ hel | o/ World
* http://ww. exanpl e. com_ com exanpl e/ ww/ i ndex
s allittle/exanple _allittle/exanple

e arb:c _ alblc

Changelog

Version 8.2

e Added: URI Rewriting: support for URNs

Version7.2.1

» Updated: Installation: existing packages will be replaced without raising an error
» Updated: Removal: remove specific version of a package

» Added: Packaging, URI Rewriting

Version 7.1

» Added: Repository Module

Version 7.0

» Added: EXPath Packaging
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Chapter 27. Full-Text

Read this entry online in the BaseX Wiki.
This articleis part of the XQuery Portal. It summarizes the fulltext features of BaseX.

Full-text retrieval in XML documents is an essential requirement in many use cases. BaseX was the first query
processor that supported the W3C XQuery Full Text 1.0 Recommendation, and it additionally comes with a
powerful Full-Text Index, which allows you to evaluate full-text queries on large databases within milliseconds.

Introduction

The XQuery and XPath Full Text Recommendation (XQFT) is afeature-rich extension of the XQuery language.
It can be used to both query XML documents and single strings for words and phrases. This section gives you a
quick insight into the most important features of the language.

Thisisasimple example for abasic full-text expression:

"This is YOUR Wrl| d" contains text "your world"

It yields t r ue, because the search string is tokenized before it is compared with the tokenized input string.
In the tokenization process, several normalizations take place. Many of those steps can hardly be simulated
with plain XQuery: as an example, upper/lower case and diacritics (umlauts, accents, etc.) are removed and an
optional, language-dependent stemming algorithm is applied. Beside that, specia characters such as whitespaces
and punctuation marks will be ignored. Thus, this query also yieldstrue:

"Well... Done!" contains text "well, done"

Theoccur s keyword comes into play when more than one occurrence of atoken isto be found:

"one and two and three" contains text "and" occurs at |east 2 tines

Variusrange modifiers are available: exact | y,at | east,at nost,andfrom ... to ....

Combining Results

In the given example, curly braces are used to combine multiple keywords:

for $country in doc('factbook')//country
where $country//religions[text() contains text { 'Sunni', 'Shia" } any]
return $country/ nane

The query will output the names of all countries with a religion element containing sunni or shi a. The any
keyword is optional; it can be replaced with:

e al | : all strings need to be found

e any wor d : any of the single words within the specified strings need to be found
« all words :al single words within the specified strings need to be found

» phrase : dl strings need to be found as a single phrase

Thekeywordsf t and, ft or andft not canalso be used to combine multiple query terms. The following query
yields the same result as the last one does:
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doc(' factbook')//country[descendant::religions contains text 'sunni' ftor 'shia']/
nane

The keywordsnot i n are special: they are used to find tokens which are not part of alonger token sequence:

for $text in ("New York", "new conditions")
return $text contains text "New' not in "New York"

Due to the complex data model of the XQuery Full Text spec, the usage of f t and may lead to a high memory
consumption. If you should encounter problems, simply usetheal | keyword:

doc(' factbook')//country[descendant::religions contains text { 'Christian',
"Jewi sh'} all]/name

Positional Filters

A popular retrieval operation isto filter texts by the distance of the searched words. In this query...

<xnl >

<text>There is some reason why ...</text>

<t ext >For sone good yet unknown reason, ...</text>

<t ext >The reason why sone people ...</text>
</xm >//text[. contains text { "sone", "reason" } all ordered distance at nost 3
wor ds]

...thetwo first textswill be returned as result, because there are at most three words between sorre and r eason.
Additionally, the or der ed keyword ensures that the words are found in the specified order, which is why the
third text isexcluded. Notethat al | isrequired hereto guarantee that only those hits will be accepted that contain
all searched words.

Thew ndow keyword is related: it accepts those texts in which all keyword occur within the specified number
of tokens. Can you guess what is returned by the following query?

("ACD', "ABCDE")[. contains text { "A", "E" } all wi ndow 3 words]
Sometimes it is interesting to only select texts in which all searched terms occur in the sane sent ence or

par agr aph (you can even filter for di f f er ent sentences/paragraphs). This is obviously not the case in the
following example:

‘"Mary told me, “I will survivel”.' contains text { "will', "told" } all words sane
sent ence

By theway: In some examples above, thewor ds unit wasused, but sent ences and par agr aphs would have
been valid alternatives.

Last but not least, three specifiers exist to filter results depending on the position of a hit:
e at start expectstokensto occur at the beginning of atext
» at end expectstokensto occur at the text end

* entire content only acceptstexts which have no other words at the beginning or end

Match Options

Asindicated in the introduction, the input and query texts are tokenized before they are compared with each other.
During thisprocess, textsare split into tokens, which are then normalized, based on thefollowing matching options:
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« If case isinsensitive, no distinction is made between charactersin upper and lower case. By default, the option
isinsensitive;itcanasobesettosensiti ve:

"Respect Upper Case" contains text "Upper" using case sensitive

« If di acriti cs isinsensitive, characters with and without diacritics (umlauts, characters with accents) are
declared asidentical. By default, theoptionisi nsensi ti ve;itcanasobesettosensitive:

“*Apfel' will not be found..." contains text "Apfel" diacritics sensitive

» If st enmi ng isactivated, words are shortened to a base form by alanguage-specific stemmer:

"catch" contains text "catches" using stemming
» Withthest op wor ds option, alist of words can be defined that will be ignored when tokenizing a string.
Thisisparticularly helpful if the full-text index takes too much space (a standard stopword list for English texts

isprovided in the directory et ¢/ st opwor ds. t xt inthefull distributions of BaseX, and available online at
http://files.basex.org/etc/stopwords.txt):

"You and ne" contains text "you or ne" using stop words ("and", "or"),

"You and ne" contains text "you or nme" using stop words at "http://files. basex. org/
etc/stopwords. txt"

» Related terms such as synonyms can be found with the sophisticated Thesaurus option.

Thewi | dcar ds option facilitates search operations similar to simple regular expressions:

» . matchesasingle arbitrary character.

. ? matches either zero or one character.

* . * matches zero or more characters.

. + matches one or more characters.

e . {m n, max} matches min—-max number of characters.

"This may be interesting in the year 2000" contains text { "interest.*", "2.
{3,3}" } using wildcards

This was a quick introduction to XQuery Full Text; you are invited to explore the numerous other features of
the language!

BaseX Features

Languages

The chosen language determines how strings will be tokenized and stemmed. Either names (e.g. Engl i sh,
Ger man) or codes (en, de) can be specified. A list of all language codes that are available on your system can
be retrieved as follows:

decl are nanmespace | ocale = "java:java.util.Local e";
di stinct-val ues(l ocal e: get Avai | abl eLocal es() ! | ocal e: get Language(.))

By default, unless the languages codesj a, ar , ko, t h, or zh are specified, atokenizer for Western textsis used:
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» Whitespaces are interpreted as token delimiters.
» Sentence delimitersare. , !, and ?.
 Paragraph delimiters are newlines (&#xa; ).

The basic JAR file of BaseX comes with built-in stemming support for English, German, Greek and Indonesian.
Some more languages are supported if the following libraries are found in the classpath:

* |ucene-stemmers-3.4.0.jar includes the Snowball and L ucene stemmersfor the following languages: Bulgarian,
Catalan, Czech, Danish, Dutch, Finnish, French, Hindi, Hungarian, Italian, Latvian, Lithuanian, Norwegian,
Portuguese, Romanian, Russian, Spanish, Swedish, Turkish.

* igo-0.4.3,jar : An additional article explains how Igo can be integrated, and how Japanese texts are tokenized
and stemmed.

The JAR files areincluded in the ZIP and EXE distributions of BaseX.

Thefollowing two queries, which bothreturnt r ue, demonstrate that stemming depends on the sel ected language:

"I ndexi ng" contains text "index" using stenm ng,
"hauser" contains text "haus" using stemm ng using | anguage " Ger man"

Scoring

The XQuery Full Text Recommendation allows for the usage of scoring models and values within queries, with
scoring being completely implementation-defined.

The scoring model of BaseX takesinto consideration the number of found terms, their frequency in atext, and the
length of atext. The shorter the input text is, the higher scores will be:

(: Score values: 1 0.62 0.45 :)

for $text score $score in ("A', "AB', "ABC')[. contains text "A"]
order by $score descendi ng

return <hit score='{ format-nunber($score, "0.00") }'>{ $text }</hit>

This simple approach has proven to consistently deliver good results, and in particular when little is known about
the structure of the queried XML documents.

Please note that scores will only be computed if a parent expression requests them:

(: Conputes and returns a scoring value. :)
|l et score $score := <x>Hell o Uni verse</ x> contains text "hello"
return $score

(: No scoring value will be conmputed here. :)

let $result := <x>Hell o Universe</x> contains text "hello"
l et score $score := $result

return $score

Scores will be propagated by the and and or expressions and in predicates. In the following query, al returned
scores are equal:

let $text :="ABC

let score $s1 := $text contains text "A" ftand "B C'

let score $s2 := $text contains text "A" ftand "B C'

let score $s3 := $text contains text "A" and $text contains text "B C'
let score $s4 := $text contains text "A' or $text contains text "B C'
let score $s5 := $text[. contains text "A'][. contains text "B C']
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return ($s1, $s2, $s3, $s4, $s5)
Thesaurus

BaseX supports full-text queries using thesauri, but it does not provide a default thesaurus. Thisis why queries
such as:

‘conmputers' contains text 'hardware'

usi ng t hesaurus default
will return f al se. However, if the thesaurus is specified, then the result will bet r ue:
‘conmputers' contains text 'hardware'

using thesaurus at ' XQFTTS_ 1 0_4/ Test Sour ces/usability2. xm"

The format of the thesaurus files must be the same astheformat of the thesauri provided by the X Query and X Path
Full Text 1.0 Test Suite. Itisan XML with structure defined by an XSD Schema.

Fuzzy Querying

In addition to the official recommendation, BaseX supports a fuzzy search feature. The XQFT grammar was
enhanced by the FTMatchOption usi ng fuzzy to allow for approximate results in full texts. Fuzzy search
is also supported by the full-text index.

Document 'doc.xml’:

<doc>
<a>house</ a>
<a>hous</ a>
<a>haus</ a>
</ doc>

Query:

/la[text() contains text 'house' using fuzzy]

Result:

<a>house</ a>
<a>hous</ a>

Fuzzy search is based on the Levenshtein distance. The maximum number of allowed errors is calculated by
dividing the token length of a specified query term by 4, preserving aminimum of 1 errors. A static error distance
can be set by adjusting the LSERROR property (default: SET LSERROR 0). The query above yields two results
as there is no error between the query term “house” and the text node “house”, and one error between “house”
and “hous”.

Mixed Content

When working with so-called narrative XML documents, such as HTML, TEI, or DocBook documents, you
typically have mixed content, i.e., elements containing a mix of text and markup, such as:

<p>This is only an illustrative <hi>exanpl e</hi > not a <g>real </qg> text.</p>

Since the logical flow of the text is not interrupted by the child elements, you will typically want to search across
elements, so that the above paragraph would match a search for “real text”. For more examples, see XQuery and
XPath Full Text 1.0 Use Cases.
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To enable this kind of searches, whitespace chopping must be turned off when importing XML documents by
setting the option CHOP to OFF (default: SET CHOP ON). Inthe GUI, you find thisoptionin Database _, New...
_, Parsing _ Chop Whitespaces. A query suchas// p[. contains text 'real text'] will thenmatch
the example paragraph above. However, the full-text index will not be used in this query, so it may take along
time. The full-text index would be used for thequery / / p[t ext () contains text 'real text'],but
this query will not find the example paragraph, because the matching text is split over two text nodes.

Note that the node structure is ignored by the full-text tokenizer: The cont ai ns t ext expression applies al
full-text operations to the string value of its left operand. As a consequence, theft: mark andft: extract

functions (see Full-Text Functions) will only yield useful results if they are applied to single text nodes, as the
following example demonstrates:

Structure is ignored; no highlighting: :)

t:mark(//p[. contains text 'real'])

Single text nodes are addressed: results will be highlighted: :)
t:mark(//p[.//text() contains text 'real'])

—_ N —h A~

BaseX does not support the ignore option (wi t hout content) of the W3C XQuery Full Text 1.0
Recommendation. If you want to ignore descendant element content, such as footnotes or other material that does
not belong to the same logical text flow, you can build a second database from and exclude all information you
do not want to search for. See the following example (visit XQuery Update to learn more about updates):

| et $docs : = db:open(' docs')
return db:create(
"i ndex-db',
$docs update del ete node (
.//footnote

),
$docs/ db: pat h(. ),
map { 'ftindex': true() }

)
Functions

Some additional Full-Text Functions have been added to BaseX to extend the official language recommendation
with useful features, such as explicitly requesting the score value of an item, marking the hits of afull-text request,
or directly accessing the full-text index with the default index options.

Collations

See XQuery 3.1 for standard collation features.

By default, string comparisons in XQuery are based on the Unicode codepoint order. The default namespace
URI http://ww. w3. org/ 2003/ 05/ xpat h-functi ons/ col | ati on/ codepoi nt specifies this
ordering. In BaseX, the following URI syntax is supported to specify collations:

http://basex.org/collation?l ang=...;strength=...;deconposition=...

Semicolons can be replaced with ampersands; for convenience, the URL can be reduced to its query string
component (including the question mark). All arguments are optional:

Argument Description

| ang A language code, selecting a Locale. It may be followed by a language variant. If no
language is specified, the system’s default will be chosen. Examples: de, en- US.

strength Level of difference considered significant in comparisons. Four strengths are supported:
primary,secondary,tertiary,andi denti cal . Asan example, in German:

« "A" and"A" are considered primary differences,
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« "A" and"4" are secondary differences,

« "A" and "A&#x308;" (see http://www.fileformat.info/info/unicode/char/308/index.htm)
aretertiary differences, and
« "A"and"A" areidentical.

deconposi ti on |Defineshow composed charactersare handled. Three decompositions are supported: none,
st andar d, and f ul | . More details are found in the JavaDoc of the JDK.

Some Examples:

 If a default collation is specified, it applies to all collation-dependent string operations in the query. The
following expression yieldst r ue:

decl are default collation 'http://basex. org/collation?l ang=de; st rengt h=secondary"

"StraRe’ = 'Strasse'

 Collations can aso be specified in or der by and gr oup by clauses of FLWOR expressions. This query
returnsa pl ut 6t! bonjour!:

for $win ("bonjour!", "a plutét!") order by $w collation "?lang=fr" return $w

» Various string function exists that take an optional collation as argument: The following functions give us a
and1l 2 3 asresults:

di stinct-values(("a", "&", "a"), "?lang=it-IT;strength=primary"),
i ndex-of (("a", "a", "a"), "a", "?lang=it-IT,strength=prinmary")
Changelog

Version 8.0

» Updated: Scores will be propagated by the and and or expressions and in predicates.
Version 7.7

» Added: Collations support.

Version 7.3

» Removed: Trieindex, which was specialized on wildcard queries. The fuzzy index now supports both wildcard
and fuzzy queries.

* Removed: TF/IDF scoring was discarded in favor of the internal scoring model.
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Chapter 28. Full-Text: Japanese

Read this entry online in the BaseX Wiki.

This article is linked from the Full-Text page. It gives some insight into the implementation of the full-text
features for Japanese text corpora. The Japanese version is also available as PDF. Thank you to Toshio HIRAI
for integrating the lexer in BaseX!

Introduction

The lexical analysis of Japanese documents is performed by Igo. Igo is a morphological analyser, and some of
the advantages and reasons for using Igo are:

» compatible with the results of a prominent morphological analyzer "MeCab"
* it can usethe dictionary distributed by the Project MeCab
* the morphological analyzer isimplemented in Java and isrelatively fast

Japanese tokenization will be activated in BaseX if 1go is found in the classpath. igo-0.4.3.jar of 1go is currently
included in all distributions of BaseX.

In addition to the library, one of the following dictionary files must either be unzipped into the current directory,
or into the et ¢ sub-directory of the project’s Home Directory:

 |PA Dictionary: http://files.basex.org/etc/ipadic.zip
» NAIST Dictionary: http:/files.basex.org/etc/naistdic.zip
Lexical Analysis

The example sentence "###H#HH###(] wrote abook.)" is analyzed as follows.

HHBHAHHBHH

# B, HH#, BH#, 7,7 % #, #HEHE, #AH
# B, HH#, C K H# H##

# BH, HH, TR R Y # B B

# B, HHE BH, C LYY B HH#

#i# B, #H#, 57 HEHHBHAR, #HE #H#, #H4 #H
#i# BHE, * %% HHEHHE, BHE, #E B, B

# BH#, * %% IR, HEE B OB H#

# BH, B R R B R H#

Theelement of thedecomposed part iscalled " Surface”, the content analysisis called "Morpheme”. The Morpheme
component is built as follows:

##, #HHHEL, #HHHA2, #HHHHAS, HiHH, #H#H, #H, ##, ##7
(PGS, subtyping POS 1, subtyping POS 2, subtyping POS 3, inflections, use type,
prot ot ype, readi ng, pronunciation)

Of these, the surface is used as a token. Also, The contents of analysis of a morpheme are used in indexing and
stemming.

Parsing

During indexing and parsing, the input strings are split into single tokens. In order to reduce the index size and
speed up search, the following word classes have been intentionally excluded:

 Mark
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Full-Text: Japanese

» Filler
» Postpositiona particle
* Auxiliary verb

Thus, in the example above, #, #, and ## will be passed to the indexer for each token.

Token Processing

"Fullwidth" and "Halfwidth" (which is defined by East Asian Width Properties) are not distinguished (thisis the
so-called ZENKAKU/HANKAKU problem). For example, ### and XM will be treated as the same word. If
documents are hybrid, i.e. written in multiple languages, thisis also helpful for some other options of the XQuery
Full Text Specification, such as the Case or the Diacritics Option.

Stemming

Stemming in Japanese means to analyze the results of morphological analysis ("verbs' and "adjectives") that are
processed using the "prototype".

If the stemming option is enabled, for example, the two statements "###HH## (I wrote the book)" and "###HH# (1
write the book)" can be led back to the same prototype by analyzing their verb:

## T, #Hi, x| % TS, #HE, | #4] , #E, B

## HHE, #Hi, x| % TR, #HRRE [ ##) | B4, ##H
# HHH, X %K HEHHE, #HE ## H#

Because the "auxiliary verb" is always excluded from the tokens, there is no need to consider its use. Therefore,
the sameresult (t r ue) isreturned for the following two types of queries:

" ##H#H contains text '##' using stenmm ng using | anguage
" #A#### contains text '### using stenmm ng using | anguage

Wildcards

The Wildcard option in XQuery Full-Text is available for Japanese aswell. The following example is based on '#
# #HHAKUTAGAWA, Ryunosuke)', a prominent Japanese writer, the first name of whom is often spelled as "#
##"'. The following two queries both returnt r ue:

ja
ja

" ##### contains text '.## using wildcards using | anguage
" ##### contains text '.## using wildcards using | anguage

ja
ja

However, thereis a specia case that requires attention. The following query will yield f al se:

" ##### contains text ' ## ## using wildcards using | anguage 'ja

This is because the next word boundary metacharacters cannot be determined in the query. In this case, you may
insert an additional whitespaces as word boundary:

" ####H## contains text '## . ##' using wildcards using | anguage 'ja'

As an dternative, you may modify the query asfollows:

" ##### contains text "##' ftand '.## using wldcards using | anguage 'ja'
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Chapter 29. XQuery Update

Read this entry online in the BaseX Wiki.
Thisarticle is part of the XQuery Portal. It summarizes the update features of BaseX.

BaseX offers a complete implementation of the XQuery Update Facility (XQUF). This article aims to provide
avery quick and basic introduction to the XQUF. First, some examples for update expressions are given. After
that, afew problems are addressed that frequently arise due to the nature of the language. These are stated in the

Concepts paragraph.
Features

Updating Expressions

There are five new expressions to modify data. Whilei nsert, del et e, r enane and r epl ace are basicaly
self-explanatory, thet r ansf or mexpressionisdifferent, asmodified nodesare copiedin advance and the original
databases remain untouched.

An expression consists of atarget node (the node we want to alter) and additional information like insertion nodes,
a QName, etc. which depends on the type of expression. Optional modifiers are available for some of them. You
can find afew examples and additional information below.

insert

insert node (attribute { "a" } { 5}, '"text', <e/>) into /n

Insert enablesyou to insert a sequence of nodesinto asingletarget node. Several modifiers are available to specify
the exact insert location: insert into as first/aslast, insert befor e/after and insert into.

Note: in most cases, as last and after will be evaluated faster than asfirst and befor el

delete

del ete node //n

The example query deletesal <n> elementsin your database. Note that, in contrast to other updating expressions,
the delete expression allows multiple nodes as atarget.

replace

repl ace node /n with <a/>

Thetarget element isreplaced by the DOM node <a/ >. Y ou can also replace the value of anode or its descendants
by using the modifier value of.

repl ace val ue of node /n with 'newal ue'

All descendants of /n are deleted and the given text isinserted as the only child. Note that the result of the insert
seguence is either asingle text node or an empty sequence. If the insert sequence is empty, al descendants of the
target are deleted. Consequently, replacing the value of a node leaves the target with either a single text node or
no descendants at al.

rename
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for $n in //original Node
return renane node $n as 'renanedNode'

All ori gi nal Node elementsare renamed. Aniterative approach helpsto modify multiple nodeswithin asingle
statement. Nodes on the descendant- or attribute-axis of the target are not affected. This has to be done explicitly
aswell.

Non-Updating Expressions

copy/modify/return

copy $c : = doc(' exanple.xm ')//original Node[@d = 1]
nodi fy renane node $c as ' copyCf Node
return $c

Theori gi nal Node element with @ d=1 is copied and subsequently assigned a new QName using the rename
expression. Note that the transform expression is the only expression which returns an actual XDM instance as a
result. Y ou can therefore use it to modify results and especially DOM nodes. Thisis an issue beginners are often
confronted with. More on this topic can be found in the XQUF Concepts section.

The following example demonstrates a common use case:

Query:

copy $c :=
<entry>
<titl e>Transform expression exanple</title>
<aut hor >BaseX Teanx/ aut hor >

</entry>
modi fy (
repl ace val ue of node $c/author with 'BaseX,
repl ace val ue of node $c/title with concat (' Copy of: ', $c/title),

i nsert node <aut hor>Joey</aut hor> into $c

)

return $c

Result:

<entry>
<title>Copy of: Transform expression exanple</title>
<aut hor >BaseX</ aut hor >
<aut hor >Joey</ aut hor >

</entry>

The <ent r y> element (here it is passed to the expression as a DOM node) can aso be replaced by a database
node, e.g.:

copy $c := (db:open('exanple')//entry)[1]

In this case, the original database node remains untouched aswell, as all updates are performed on the node copy.

Here is an example where we return an entire document, parts modified and all:

copy $c : = doc("zaokeng. km ")
nodi fy (
for $d in $c//*: Poi nt
return insert node (
<ext rude>1</ extrude>,
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<al titudeMode>rel ati veToG ound</al titudeMbde>
) before $d/*:coordinates

)

return $c

update

Theupdat e expression is a BaseX-specific convenience operator for the copy/ nodi f y/ r et ur n construct:
* Similar to the XQuery 3.0 map operator, the value of the first

expression is bound as context item, and the second expression performs updates on this item. The updated item
isreturned as resullt:

for $itemin db:open('data')//item

return $item update del ete node text()

» More than one node can be specified as source;

db: open('data')//item update del ete node text()

* If wrapped with curly braces, update expressions can be chained:

<root/> update {
insert node <child/> into .
} update {
insert node "text" into child

}
transform with

Thetransform w t h expression was added to the current XQuery Update 3.0 working draft. It isa simple
version of the update expression and also available in BaseX:

<xm >text</xm > transformwith {
repl ace value of node . with 'newtext'

}

Functions

Built-in Functions

fn: put () iscanbeusedto serialize XDM instancesto secondary storage. It is executed at the end of asnapshot.
Serialized documents therefore reflect all changes made effective during a query.

Additional database functions exist for performing updates on document and database level.
User-Defined Functions

If an updating function item is called, the function call must be prefixed with the keyword updat i ng. This
ensures that the query compiler can statically detect if an invoked function item will perform updates or not:

| et $node : = <node>TO BE- DELETED</ node>

| et $del ete-text := %updating function($node) {
del ete node $node//text ()

}

return $node update (
updating $del ete-text(.)

)
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As shown in the exampl e, user-defined and anonymous functions can additionally be annotated as Yupdat i ng.

Concepts

There are a few speciaties around XQuery Update that you should know about. In addition to the simple
expression, the XQUF addsthe updating expr ession as anew type of expression. An updating expression returns
only a Pending Update List (PUL) as a result which is subsequently applied to addressed databases and DOM
nodes. A simple expression cannot perform any permanent changes and returns an empty or non-empty sequence.

Pending Update List
The most important thing to keep in mind when using X Query Update isthe Pending Update List (PUL). Updating
statements are not executed immediately, but are first collected as update primitives within a set-like structure.

At the end of a query, after some consistency checks and optimizations, the update primitives will be applied in
the following order:

» Backups(1) : db: cr eat e- backup()

* XQuery Update : i nsert before, del ete, repl ace, renane, repl ace value, insert
attribute,insert intofirst,insert into,insert intolast,insert,insert after,
put

 Documents : db:add(), db:store(), db:replace(), db:rename(), db:delete(),
db: optim ze(),db: flush(),

e Users:user:grant(),user: password(),user:drop(),user:alter(),user:create()
» Databases: db: copy(),db: drop(),db:alter(),db: create()
» Backups(2):db: restore(),db: drop-backup()

If aninconsistency isfound, an error messageisreturned and all accessed databases remain untouched (atomicity).
For the user, this means that updates are only visible after the end of a snapshot.

It may besurprisingtoseedb: cr eat e inthelower part of thislist. Thismeansthat newly created database cannot
be accessed by the same query, which can be explained by the semantics of updating queries: all expressions can
only be evaluated on databases that already exist while the query is evaluated. Asaconsequence, db: cr eat e is
mainly useful in the context of Command Scripts, or Web Applications, in which a redirect to another page can
be triggered after having created a database.

Example

The query...

insert node <b/> into /doc,
for $n in /doc/child::node()
return renane node $n as 'just Renaned’

...applied on the document...

<doc> <a/ > </doc>

...results in the following document:

<doc> <j ust Renaned/ ><b/ > </ doc>

Despite explicitly renaming al child nodes of <doc/ >, the former <a/ > element isthe only one to be renamed.
The <b/ > element is inserted within the same snapshot and is therefore not yet visible to the user.
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Returning Results

By default, it is not possible to mix different types of expressionsin a query result. The outermost expression of
aquery must either be a collection of updating or non-updating expressions. But there are two ways out:

» TheBaseX-specific db: out put () function bridges this gap: it caches the results of its arguments at runtime
and returns them after all updates have been processed. The following example performs an update and returns
a success message:

db: out put (" Updat e successful."), insert node <c/> into doc('factbook')/nondi al

* With the MIXUPDATES option, all updating constraints will be turned off. Returned nodes will be copied
before they are modified by updating expressions. An error is raised if items are returned within a transform
expression.

If you want to modify nodes in main memory, you can use the transform expression.

Effects

Original Files

In BaseX, all updates are performed on database nodes or in main memory. By default, update operations do not
affect the original input file (the info string "Updates are not written back" appears in the query info to indicate
this). The following solutions exist to write XML documents and binary resources to disk:

» Updates on main-memory instances of files that have been retrieved viaf n: doc or f n: col | ecti on will
be propagated back to disk when the WRI TEBACK option is turned on. This option can also be activated on
command line via- u. Make sure you back up the original documents before running your queries.

* Functions like fn: put or file:wite can be used to write single XML documents to disk. With
file:wite-binary,youcanwritebinary resources.

» The EXPORT command can be used write all resources of a databases to disk.

Indexes

Index structures are discarded after update operations when UPDINDEX isturned off (which isthe default). More
details are found in the article on Indexing.

Error Messages

Along with the Update Facility, a number of new error codes and messages have been added to the specification
and BaseX. All errors are listed in the XQuery Errors overview.

Please remember that the collected updates will be executed after the query evaluation. If errors occur at thisfinal
stage, they cannot be caught viatry/catch.

Changelog

Version 8.5

* Added: transform with

» Updated: update was extended.
Version 8.0

» Added: M XUPDATES option for Returning Results in updating expressions

142


http://docs.basex.org/wiki/XQuery Updatetransform
http://docs.basex.org/wiki/IndexesUpdates

XQuery Update

» Added: information message if files are not written back
Version 7.8

* Added: update convenience operator

143



Chapter 30. Indexes

Read this entry online in the BaseX Wiki.
This article is part of the XQuery Portal. It contains information on the available index structures.

The query compiler triesto optimize and speed up queries by applying the index whenever it is possible and seems
promising. To see how a query is rewritten, and if an index is used, you can turn on the Info View in the GUI
or usethe -V flag on the command line:

* A messagelike Appl yi ng text index for "Japan" indicatesthat the text index is applied to speed
up the search of the shown string. The following message. ..

e Renoving path with no i ndex resul ts indicatesthat astring in apath expression will never yield
results. Because of that, the path does not need to be evaluated at all.

* If you cannot find any index optimization hints in the info output, it often helps if you rewrite and simplify
your query.

Structural Indexes

Structural indexes are automatically created and cannot be dropped by the user:

Name Index

The name index contains references to the names of al elements and attributes in a database. It contains some
basic statistical information, such as the number of occurrence of a name.

The name index is e.g. applied to discard location steps that will never yield results:
(: will be rewitten to an enpty sequence :)
/ non- exi sti ng- nanme

The contents of the name indexes can be directly accessed with the XQuery functions index:element-names and
index:attribute-names.

If adatabase is updated, new names will be added incrementally, but the statistical information will get out-dated.

Path Index

The path index (which is also called path summary or data guide) stores al distinct paths of the documents in
the database. It contains additional statistical information, such as the number of occurrence of a path, its distinct
string values, and the minimum/maximum of numeric values. The maximum number of distinct values to store
per name can be changed viaMAXCATS.

Since Version 8.6, the distinct values are also stored for elements and attributes of numeric type.

Various queries will be evaluated much faster if an up-to-date path index is available (as can be observed when
opening the Info View):

» Descendant stepswill be rewritten to multiple child steps. Child steps are evaluated faster, as fewer nodes have
to be traversed:

doc(' fact book.xm ") // province,
(: ...will be rewitten to... :)
doc(' fact book. xm ')/ nondi al / count ry/ provi nce

e Thef n: count function will be pre-evaluated by looking up the number in the index:
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count (doc(' factbook')//country)

» Thedistinct values of elements or attributes can be looked up in the index as well:

di stinct-val ues(db: open(' factbook')//religions)
The contents of the path index can be directly accessed with the X Query function index:facets.

If adatabase is updated, the statistics in the path index will be invalidated.

Document Index

The document index contains referencesto all document nodes in a database. Once documents with specific paths
are requested, the index will be extended to also contain document paths.

Theindex generally speeds up access to single documents and database paths. It will always be kept up-to-date.

Value Indexes

Vaue indexes can be created and dropped by the user. Four types of values indexes are available: a text and
attribute index, and an optional token and full-text index. By default, thetext and attribute index will automatically
be created.

In the GUI, index structures can be managed in the dialog windows for creating new databases or displaying the
database properties. On command-line, the commands CREATE | NDEX and DROP | NDEX are used to create
and drop index structures. With | NFO | NDEX, you get some insight into the contents of an index structure, and
SET allows you to change the index defaults for new databases:

e OPEN fact book; CREATE | NDEX fulltext : Open database; create full-text index
e OPEN fact book; | NFO | NDEX TOKEN : Open database; show info on token index

e SET ATTRINDEX true; SET ATTRI NCLUDE id nane; CREATE DB factbook. xm : Enable
attribute index; only index 'id' and 'name’ attributes; create database

With XQuery, index structures can be created and dropped via db:optimize:

(: Optimze specified database, create full-text index for texts of the specified
el enents :)
db: opti m ze(
' f act book'
fal se(),
map { 'ftindex': true(), 'ftinclude': 'p div' }
)

Text Index

Exact Queries

This index speeds up string-based equality tests on text nodes. The following queries will al be rewritten for
index access:

(: 1st exanple :)

[l1*[text() = "'Cermany'],

(: 2nd exanple :)

doc(' factbook.xm ')//name[. = "'Gernany'],
(: 3rd exanple :)

for $c in db:open('factbook')//country
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where $c//city/name = ' Hanoi'
return $c/ nane

M atching text nodes can be directly requested from theindex with the X Query function db:text. Theindex contents
can be accessed viaindex:text.

The UPDI NDEX option can be activated to keep this index up-to-date.
Range Queries

The text index also supports range queries based on string comparisons:

(: 1st exanple :)

db: open("' Li brary')//Medi unf Year >= '2011' and Year <= '2016'],

(: 2nd exanple :)

let $min :="'2014-04-16T00: 00: 00"

let $max := '2014-04-19T23: 59: 59'

return db: open('news')//entry[date-time > $m n and date-tine < $max]

Text nodes can directly be retrieved from the index viathe XQuery function db:text-range.

Please note that the current index structures do not support queries for numbers and dates.

Attribute Index

Similar to thetext index, thisindex speeds up string-based equality and rangetests on attribute values. Additionally,
the XQuery function f n: i d takes advantage of the index whenever possible. The following queries will al be
rewritten for index access:

(: 1st exanple :)

[l country[ @ar_code = 'J'],

(: 2nd exanple :)

/I province[ @ = 'Hokkaido']//nane,

(: 3rd exanple :)

/lseal @epth > '2100' and @lepth < '4000']
(: 4th exanple :)

fn:id('f0_119', db:open('factbook'))

Attribute nodes can directly be retrieved from the index with the XQuery functions db:attribute and db:attribute-
range. The index contents can be accessed with index:attributes.

The UPDINDEX option can be activated to keep this index up-to-date.

Token Index

In many XML diaects, such as HTML or DITA, multiple tokens are stored in attribute values. The token
index can be created to speed up the retrieval of these tokens. The XQuery functions f n: cont ai ns-t oken,
fn:tokeni ze andf n: i dr ef arerewritten for index access whenever possible. If atoken index exists, it will
e.g. be utilized for the following queries:

(: 1st exanple :)

/1 div[contains-token(@lass, 'row)],
(: 2nd exanple :)

/I p[tokeni ze(@lass) = "row ],

(: 3rd exanple :)

doc(' graph.xm ") /idref (' edge8')

Attributes with tokens can be directly retrieved from the index with the X Query function db:token. The index
contents can be accessed with index:tokens.
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Full-Text Index

The Full-Text index contains the normalized tokens of text nodes of a document. It is utilized to speed up queries
with the cont ai ns t ext expression, and it is capable of processing wildcard and fuzzy search operations.
Three evaluation strategies are available: the standard sequential database scan, a full-text index based evaluation
and a hybrid one, combining both strategies (see XQuery Full Text implementation in BaseX).

If the full-text index exists, the following queries will al be rewritten for index access:

(: 1st exanple :)

[/ country[name/text () contains text 'and'],

(: 2nd exanple :)

/lreligions[.//text() contains text { 'Catholic', 'Roman' }
using case insensitive distance at nobst 2 words]

The index provides support for the following full-text features (the values can be changed in the GUI or viathe
SET command):

e Stemming : tokens are stemmed before being indexed (option: STEMM NG)

» Case Sensitive : tokens are indexed in case-sensitive mode (option: CASESENS)

 Diacritics: diacritics are indexed as well (option: DI ACRI Tl CS)

» Stopword List : astop word list can be defined to reduce the number of indexed tokens (option: STOPWORDS)
» Language : see Languages for more details (option: LANGUAGE)

The options that have been used for creating the full-text index will also be applied to the optimized full-text
gueries. However, the defaults can be overwritten if you supply optionsin your query. For example, if wordswere
stemmed in the index, and if the query can be rewritten for index access, the query termswill be stemmed aswell,
unless stemming is not explicitly disabled. Thisis demonstrated in the following Command Script:

<commuands>
<I-- Create database with stemred full-text index -->
<set option='stenm ng' >true</set>
<set option='ftindex' >true</set>
<creat e-db nane='test-db' > <text>house</text> </create-db>

<I-- Index access: Query termwll be stemed -->
<xquery> /text[. contains text { 'houses' }] </xquery>
<!-- Disable stemmng (query will not be evaluated by the index) -->

<xquery> /text[. contains text { 'houses' } using no stenm ng] </xquery>
</ commands>

Text nodes can be directly requested from the index via the XQuery function ft:search. The index contents can
be accessed with ft:tokens.

Selective Indexing

Vaue indexing can be restricted to specific elements and attributes. The nodes to be indexed can be restricted
viathe TEXTI NCLUDE, ATTRI NCLUDE, TOKENI NCLUDE and FTI NCLUDE options. The options take alist of
name patterns, which are separated by commas. The following name patterns are supported:

o * :dl names
* nane : elements or attributes called nane, which are in the empty default namespace

e *: nane : eementsor attributes called name, no matter which namespace

Quri}* :al elementsor attributesin the ur i namespace
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e Q{uri}nane: elementsor attributes called name intheur i namespace

The options can either be specified via the SET command or via XQuery. With the following operations, an
attribute index is created for al i d and nane attributes:

Commands

SET ATTRI NCLUDE i d, nane

CREATE DB factbook http://fil es.basex.org/xm /factbook. xm "'
# Restore default

SET ATTRI NCLUDE

XQuery

db: create(' factbook', 'http://files.basex.org/xm/factbook.xm"', "',
map { 'attrinclude': 'id, nane' })

With CREATE | NDEX and db:optimize, new selective indexing options will ba applied to an existing database.

Custom Index Structures

With XQuery, it is comparatively easy to create your own, custom index structures. The following query
demonstrate how you can create af act book- i ndex database, which contains al texts of the original database
in lower case:

let $db : = 'factbook'

I et $index := <index>{
for $nodes in db:open($db)//text()
group by $text := |ower-case($nodes)
return <text string="{ $text }'>{
for $node in $nodes
return <id>{ db:node-id($node ) }</id>
}</text>
}</'i ndex>

return db:create($db || '-index', $index, $db || '-index.xm ")

In the following query, atext string is searched, and the text nodes of the original database are retrieved:

let $db : = 'factbook'
let $text := "italian'
for $id in db:open($db || '-index")//*[@tring = $text]/id

return db: open-id($db, $id)/..

With some extra effort, and if UPDI NDEX is enabled for both your original and your index database (see below),
your index database will support updates aswell (try it, it’s fun!).

Performance

If main memory runs out while creating a value index, the current index structures will be partially written to disk
and eventually merged. If the memory heuristics fail for some reason (i.e., because multiple index operations run
at the same time, or because the applied VM does not support explicit garbage collections), a fixed index split
sizes may be chosen viathe SPLI TSI ZE option.

If DEBUG s enabled, the command-line output might help you to find a good split size. The following example
showsthe output for creating adatabase for an XMark document with 1 GB, and with 128 MB assigned tothe JVM:
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> basex -d -c"SET FTINDEX ON;, SET TOKENI NDEX ON; CREATE DB xnmark 1gb.xm"
Creati ng Dat abase. ..

.............................. 76559. 99 ms (29001 KB)

I ndexi ng Text. ..

SPLI TSI ZE: 20.

| ... |. 9.81 Moperations, 18576.92 nms (13523 KB). Recommended

I ndexi ng Attribute Val ues. ..

....... |....... 3.82 Moperations, 7151.77 nms (6435 KB). Reconmended SPLI TSI ZE:

20.

..... |[..].....].. 3.82 Moperations, 9636.73 ns (10809 KB). Recommended

SPLI TSI ZE: 10.

I ndexi ng Ful | - Text. ..

SPLI TSI ZE: 12.

[ 1.1-1--.1-..1..1.1..1 116.33 Moperations, 138740.94 ns (106 MB). Recommended

The output can be interpreted as follows:

The vertical bar | indicatesthat a partial index structure was written to disk.

The mean value of the recommendations can be assigned to the SPLI TSI ZE option. Please note that the
recommendation is only avague proposal, so try different valuesif you get main-of-memory errors or indexing
gets too slow. Greater values will require more main memory.

In the example, the full-text index was split 12 times. 116 million tokens were indexed, processing time was
2,5 minutes, and final main memory consumption (after writing the index to disk) was 76 MB. A good value
for the split size option could be 15.

Updates

Generally, update operations are very fastin BaseX. By default, theindex structureswill beinvalidated by updates;
asaresult, queriesthat benefit from index structures may slow down after updates. There are different alternatives
to cope with this:

After the execution of one or more update operations, the OPTI M ZE command or the db:optimize function
can be called to rebuild the index structures.

The UPDI NDEX option can be activated before creating or optimizing the database. Asaresult, thetext, attribute
and token indexeswill beincrementally updated after each database update. Please note that incremental updates
are not available for the full-text index and database statistics. Thisis also explains why the UPTODATE flag,
which is e.g. displayed via | NFO DB or db:info, will be set to f al se until the database will be optimized
again (various optimizations won't be triggered. For example, count(//item) can be extremely fast if all meta
datais up-to-date.

The AUTOOPTI M ZE option can be enabled before creating or optimizing the database. All outdated index
structures and statistics will then be recreated after each database update. This option should only be done for
small and medium-sized databases.

Both options can be used side by side: UPDI NDEX will take care that the value index structures will be updated
as part of the actual update operation. AUTOOPTI M ZE will update the remaining data structures (full-text
index, database statistics).

Changelog

Version 8.4

Updated: Name Index, Path Index

Version 8.4

Added: Token Index
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Version 8.3

» Added: Selective Indexing
Version 8.0

» Added: AUTOOPTIMIZE option
Version7.2.1

» Added: string-based range queries
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Chapter 31. Serialization

Read this entry online in the BaseX Wiki.

This page is part of the XQuery Portal. Serialization parameters define how XQuery items and XML nodes
are textually output, i.e., serialized. (For input, see Parsers.) They have been formalized in the W3C XQuery
Serialization 3.1 document. In BaseX, they can be specified by...

* including them in the prolog of the X Query expression,

« gpecifying them in the XQuery functionsfile:write() or fn:serialize(). The serialization parameters are specified
as

« children of an <out put: seri al i zati on- par anet er s/ > element, as defined for the fn:serialize()
function, or as

e map, which contains al key/value pairs: map { "nethod": "xm", "cdata-section-
el ements": "div", ... },

 using the - s flag of the BaseX command-line clients,
* setting the SERIALIZER option before running a query,
* setting the EXPORTER option before exporting a database, or

* setting them as REST query parameters.

Parameters

Thefollowing table gives abrief summary of all serialization parameters recognized by BaseX. For details, please
refer to official specification.

Parameter Description Allowed Default

net hod Specifies the seridization|xm , xhtm, htm, text, basex
method. xm , xht m , htm ,|j son, adaptive, csv,
t ext,j son, and adapti ve|basex

are adopted from the officia
specification. The methods
basex and csv are specific
to BaseX (see XQuery

Extensions).

versi on Specifies the version of the/xml/xhtml: 1.0, 1.21html:|1.0
serialization method. 4.0,4.01,5.0

ht m - Specifies the version of thel4.0,4.01,5.0 4.0

Ver si on HTML seridization method.

item Determines a string to be|arbitrary strings, \ n, \r\ n,|empty
separator |used as item separator. If|\r
a separator is specified, the
default separation of atomic
values with single whitespaces

will be skipped.

encodi ng |Encoding to be wused for|all encodings supported by|UTF-8
outputting the data. Java

i ndent Adjusts whitespaces to make|yes, no yes
the output better readable.
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cdat a- List of elements to be
secti on- output as CDATA, separated
el ements |by whitespaces.Example:
<t ext ><!
[ CDATA] <> ]]></text>
onmit-xm - |Omits the XML declaration,|yes, no yes
decl ar at i onwhich is serialized before the
actua query resultExample:
<?xm versi on="1.0"
encodi ng="UTF- 8" ?>
st andal one |Printsor omitsthe"standalone" |yes, no, oni t om t
atribute  in  the XML
declaration.
doct ype- Introduces the output
system with a document type
declaration and the given
system identifier.Example: <!
DOCTYPE X SYSTEM
"entities.dtd">
doct ype- If doctype-system is
public specified, adds a public
identifier.Example: <!
DOCTYPE HTML
PUBLI C "1 WBC/
DTD HTM 4.01//
EN'"http://
www. W3. or g/ TR/ ht ml 4/
strict.dtd">
undecl ar e- |Undeclares prefixes in XML|yes, no no
prefixes |11
nor mal i zat i Bpecifiesanormalization form.|NFC, none NFC
form BaseX supports Form C (NFC).
medi a-t ype | Specifies the mediatype. application/xm
par anet er - |Parses the value as XML
docunent document with  additional
serialization parameters (see
the Serialization Specification
for more details).
use- Defines character mappings.
char act er - [May only occur in documents
maps parsed with paraneter -
docunent .
byt e- Printsabyte-order-mark before|yes, no no
or der - mar k | starting serialization.
escape- Escapes URI information in|yes, no no
uri- certain HTML
at tri but es |attributesExample:
<a href =" UC3¥%AAUCIYB6ACIYBC' >a0l<a>
i ncl ude- Inserts a neta content-|yes, no no
cont ent - type element into the head
type element if the result is

output
<head><net a

as HTMLExample:

htt p-
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equi v="Cont ent - Type"
content="text/htmn;
char set =UTF- 8" ></
head>. The head element
must already exist or nothing
will be added. Any existing
net a content-type elements
will be removed.

BaseX provides some additional serialization parameters:

Parameter Description Allowed Default
csv Defines the way how data is|see CSV Module
serialized as CSV.
j son Defines the way how data is|see JSON Module
serialized as JSON.
tabul ator |Uses tab characters (\t)|yes,no no
instead of spaces for indenting
elements.
i ndents Specifies the number of | positive number 2
characters to be indented.
new i ne Specifiesthetype of newlineto[\ n,\ r\ n,\r system dependent

be used as end-of-line marker.

limt Stops serialization after the|positive number -1
specified number of bytes has
been serialized. If a negative
number is specified, everything
will be output.

bi nary Indicatesif itemsof binary type|yes, no yes
are output in their native byte
representation. Only applicable
to the base seridization
method.

Thecsv and j son parameters are supplied with a list of options. Option names and values are combined with
=, several options are separated by , :

Query:

(: The output nanespace declaration is optional, because it is statically declared
in BaseX) :)
decl are nanmespace output = "http://ww. wW3. org/ 2010/ xsl t - xquery-seri al i zati on";
decl are option output: method "csv";
decl are option output:csv "header=yes, separator=sem col on";
<csv>
<record>
<Name>John</ Name>
<City>Newt on</Ci ty>
</record>
<record>
<Name>Jack</ Name>
<G ty>d dtown</Ci ty>
</record>
</ csv>

Result:
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Narme; City
John; Newt on
Jack; A dt own

Character mappings

Character maps allow a specific character in the instance of the data model to be replaced with a specified string
of characters during serialization. The string that is substituted is output "as is,” and the serializer performs no
checksthat the resulting document iswell-formed. This may only occur in documents parsed with par anet er -
docunent . If acharacter is mapped, then it is not subjected to XML or HTML escaping. For details refer to
section 11 Character maps in the W3C XQuery Serialization 3.1 document

This example maps the Unicode U+00A0 NO-BREAK SPACE as &#160; (without the serialization parameter,
the Unicode character would be output):

Example query:
decl are option out put: paranet er-docunment "map. xm ";
<X>&H#XA0; </ x>

Example parameter -document:

<serialization-paraneters
xm ns="http://ww. w3. or g/ 2010/ xsl t - xquery-seri al i zati on">
<use- char act er - maps>
<charact er-map character="&#160;" nap-string="&anp; #160; "/ >
</ use-char act er - maps>
</ serialization-paraneters>

Changelog
Version 8.4
» Added: Serialization parameter bi nary.

» Updated: New serialization method basex. By default, items of binary type are now output in their native byte
representation. The method r aw was removed.

Version 8.0

» Added: Support for use- char act er - maps and par anet er - docunent .

* Added: Serialization method adapt i ve.

e Updated: adapt i ve isnew default method (before: xm ).

* Removed: f or mat , wr ap- prefi x,wap-uri.

Version 7.8.2

» Added: | i mi t: Stops serialization after the specified number of bytes has been seriaized.
Version 7.8

» Added: csv andj son serialization parameters.

» Removed: separ at or option (usei t em separ at or instead).

Version7.7.2
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» Added: csv seridization method.

» Added: temporary seriadization methods csv- header, csv-separ at or, j son- unescape, j son-
spec,j son-fornat.

Version 7.5
e Added: official i t em separ at or and ht ml - ver si on parameter.

* Updated: net hod=ht m 5 removed; serializers updated with the latest version of the specification, using
met hod=ht ml andver si on=5. 0.

Version 7.2

e Added: separ at or parameter.
Version7.1

* Added: new i ne parameter.
Version 7.0

» Added: Serialization parameters added to REST API; JSON/JsonM L/raw methods.
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Chapter 32. XQuery Errors

Read this entry online in the BaseX Wiki.

Thisarticleis part of the XQuery Portal. It summarizes the codes of errorsthat are raised by the standard features
and functions of XQuery. Asthe original specifications are pretty comprehensive, we tried our best to make this
overview comprehensible to awider range of readers.

The following tables list the error codes that are known to BaseX, a short description, and examples of queries
raising that errors. Errors that are specific to BaseX can be found in the descriptions of the respective modules.

Original definitions of the error codes are found in the XQuery 3.0, XQuery 3.0 Functions, XQuery 1.0 Update,
XQuery 1.0 Full Text, and EXPath HTTP Specifications.

Static Errors

Error Codes. XPST, XQST

Code Description Examples

XPSTO0O03|An error occurred while parsing the query string (i.e.,|1+for i in //* return $i
before the query could be compiled and executed). This
error isthe most common one, and may be accompanied
by avariety of different error messages.

XPSTO0O05|An expression will never return any results, no matter|doc(' i nput')/..
what input is provided.

XPSTO008| A variableor type nameisused that hasnot been defined | $a- - - el enent (*, x)
in the current scope.

XPST0017|« The specified function is unknown,e it uses the wrong{unknown() count ( 1, 2, 3)
number of arguments, or, when calling Java functions:e
there is more than one function with the same number

of arguments.
XPST0051| An unknown QName s used in a sequence type (e.g. in|1 i nstance of X
the target type of thecast expression). "test" cast as xs:itr

XPST0080|xs: NOTATI ON or xs: anyAt omi cType isused as|1 castabl e as xs: NOTATI ON
target type of cast or cast abl e.

XPST0081{» A QName uses aprefix that has not been bound to any funknown: x (# pragma #) { 1 }
namespace, ore a pragma or option declaration has not

been prefixed.

XQST0009| The query imports a schema (schema import is not|i nport schema "x"; ()

supported by BaseX).

XQST0022 Namespace values must be constant strings. <el emxm ns="{ 'dynamc' }"/>

XQST0031| The specified XQuery version is not specified. xquery version "9.9"; ()

XQST0032 The base URI was declared more than once. decl are base-uri

XQSTO033| A namespace prefix was declared more than once. decl are nanespace
a="a"; decl are nanespace
a="b"; ()

XQST0034{ A function was declared more than once. declare function local:a()
{ 1 }; decl are function
local:a() { 2 }; local:a()

XQ@ST0038 The default collation was declared more than once. declare default collation ...
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XQST0039 Two or more parametersin auser-defined function have|decl ar e function
the same name. local :fun($a, $a) { %a *
$a };local:fun(1,2)
XQDY0040 Two or moreattributesin an element havethesamenode|<el em a="1" a="12"/>
name.
XQDY0O045|A user-defined function uses a reserved namespace. declare function fn:fun()
{1} 0O
XQST0047| A module was defined more than once. i mport nodule ...
XQST0048| A module declaration does not match the namespace of |i npor t nodul e nanmespace
the specified module. invalid="uri"; 1
XQST0049 A global variable was declared more than once. decl are vari abl e $a 1=
1;declare variable $a :=1; $
XQSTO054{A global variable depends on itself. This may be|decl are vari abl e $a 1=
triggered by acircular variable definition. | ocal :a(); decl are function

local:a() { $a }; %a

XQST0055

The mode for copying namespaces was declared more
than once.

decl are copy-nanmespaces ...

XQST0057

The namespace of a schemaimport may not be empty.

i mport schena ;

()

XQST0059

The schema or module with the specified namespace
cannot be found or processed.

i mport nodul e "unknown";

0

XQST0060

A user-defined function has no namespace.

XQST0065

The ordering mode was declared more than once.

XQST0065

The default namespace mode for elements or functions
was declared more than once.

decl are def aul t function
nanespace ""; declare function
x() { 1} 1

decl are ordering ...

decl are defaul t el enent
namespace ...

XQST0067

The construction mode was declared more than once.

decl are construction ...

XQST0068

The mode for handling boundary spaces was declared
more than once.

decl are boundary-space ...

XQST0069

The default order for empty sequences was declared
more than once.

decl are def aul t order

enpty ...

XQST0070

A namespace declaration overwrites a reserved
namespace.

decl are namespace xm ="";

0

XQST0071

A namespace is declared more than once in an element
constructor.

<a xm ns="uri 1" xm ns="uri 2"/

>

XQST0075

The query contains a validate expression (validation is
not supported by BaseX).

validate strict { () }

XQST0076

A group by or order
unknown collation.

by clause specifies an

for $i in 1 to 10order by $i
collation "unknown"return $i

XQST0079

A pragma was specified without the expression that is
to be evaluated.

(# xm:a #) {}

XQST0085

An empty namespace URI was specified.

<pref:elemxm ns: pref=""/>

XQST0087

An unknown encoding was specified. Note that the
encoding declaration is currently ignored in BaseX.

xquery version "1.0" encoding
"a b"; ()

XQST0088| An empty module namespace was specified. i mport nodule ""; ()

XQST0089|Two variablesin af or or | et clause have the same|for $a at $a in 1 return $i
name.

XQSTO090| A character reference specifies an invalid character. " &#0; "
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XQST0093

A module depends on itself. This may betriggered by a
circular module definition.

i mport nodule ...

XQST0094{gr oup by references a variable that has not been|for $a in 1 group by $b return
declared before. $a

XQST0097|A deci nal - f or mat property isinvalid. decl are def aul t deci mal -

format digit = "xxx"; 1

XQSTO098|A singledeci mal - f or mat character wasassignedto|decl ar e def aul t deci nmal -
multiple properties. format digit = "%; 1

XQST0099| The context item was declared more than once. decl are context item...

XQST0106{An annotation has been declared twice in avariable or|decl are %updati ng %updati ng
function declaration. function ...

XQ5T0108

Output declarations may only be specified in the main
module.

Module: decl ar e out put

XQST0109

The specified seriaization parameter is unknown.

decl are option out put: unknown
ooy 1

XQSTO0110|A serialization parameter was specified more than once|decl are opti on out put:i ndent
in the output declarations. "no"; decl are option
out put:indent "no"; 1
XQSTO0111]A decimal format was declared more than once. decl are deci mal - f or mat
XQST0113|Context item values may only bein the main module. |Module: decl are context item: =
1;
XQST0114{ A decimal-format property hasbeen specified morethan|decl are  deci mal - f or mat EN
once. NaN="!" NaN="?"; ()
Type Errors
Error Codes. XPTY, XQTY
Code Description Examples
XPTY0004{This error is raised if an expression has the wrong|1 + "A" abs("a") 1 cast as
type, or cannot be cast into the specified type. It may|xs: gYear
be raised both statically (during query compilation) or
dynamically (at runtime).
XPTY0018| The result of the last step in a path expression contains|doc (' i nput . xml ')/ (*, 1)
both nodes and atomic values.
XPTY0019 The result of a step (other than the last step) inapath{(1 to 10)/*
expression contains an atomic values.
XQTY0024{ An attribute node cannot be bound to its parent element, [<el enrtext { attribute a

as other nodes of a different type were specified before.

{ "val" } }</elenp

XQTY0105

A function item has been specified as content of an
element.

Dynamic Errors

<xX>{ false#0 }</ X>

Error Codes. XPDY, XQDY
Code Description Examples
XPDY0002/+ No value has been defined for an external variable,|decl are vari abl e $x external ;

ore no context item has been set before the query was
executed.

$x descendant : : *
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XPDY0050| The operand type of atreat expression does not|"string" treat as xs:int
match the type of the argument, ore the root of the|"string"[/]
context item must be a document node.
XQDY0025/ Two or more attributes in a constructed element have|el ement x { attribute a { "" }
the same node name. attribute a { "" } }
XQDY0026| The content of a computed processing instruction|pr ocessi ng-i nstructi on pi
contains " ?>". { "2>" }

XQDY004 1 The name of a processing instruction isinvalid. processi ng-i nstruction

{1y {"}

XQDY0044{ The node name of an attribute uses reserved prefixesor|attri bute xmns { "etc" }
namespaces.

XQDY0064{The name of a processing instruction equals|processi ng-instruction xm
"XML" (caseinsensitive). { "etc" }

XQDY0072 The content of a computed comment contains *--" orjcomment { "one -- two" }
ends with "-".

XQDY0074{ The name of acomputed attribute or element isinvalid, (el ement { "x y" } { "" }

or uses an unbound prefix.

XQDYO095|A sequence with more than one item was bound to all et $a := (1,2) group by $a
group by clause. return $a

XQDY0096| The node name of an element uses reserved prefixes or el ement { Qanme("uri ",
namespaces. "xm:n") } {}

XQDY0101

Invalid namespace declaration.

nanespace xmns { 'x'

}

XQDY0102

Duplicate namespace declaration.

Functions Errors

el ement x { nanmespace a {'b'},
nanespace a {'c'} }

Error Codes: FOAR, FOCA, FOCH, FODC, FODF, FODT, FCER, FOFD, FONS, FORG, FORX, FOTY, FOUT

Code Description Examples

FOARO001] A value was divided by zero. 1div o0

FQARO002 A numeric declaration or operation causes an over- or|12345678901234567890
underflow. xs: doubl e("-INF") idiv 1

FOCA0002 ¢ A float number cannot be converted to a decimal |xs: i nt (xs: doubl e(" I NF"))
or integer value, ore a function argument cannot be/QNane("", "el enf)
converted to avalid QName.

FOCA0003 A vaueistoo large to be represented as integer. xs:integer(99e100)

FOCAO0005 " NaN" is supplied to duration operations. Xs:year Mont hDur ati on(" P1Y")

* xs: doubl e(" NaN")

FOCHO001] A codepoint was specified that doesnot represent avalid|codepoi nt s-t o-stri ng(0)
XML character.

FOCHO002 A unsupported collation was specified inafunction. |conmpare('a', 'a', 'unknown')

FOCHO003 A unsupported normalization form was specified in ajnor mal i ze- uni code(' a',
function. " unknown')

FODC0001] The argument specifiedinfn: i d() orfn:idref () |id("id0", <xm/>)
must have a document node as root.

FODC0002 The specified document resource cannot be retrieved. |doc (" unknown. xm ")

FODC0004 The specified collection cannot be retrieved. col I ecti on("unknown")
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FODCO005 The specified URI to adocument resourceisinvalid. |doc(" <xm />")
FODC0006 The string passed to f n: par se- xm () is not well-|par se-xm (" <x/")
formed.
FODC0007| Thebase URI passedtof n: par se- xm () isinvaid.|par se-xm ("<x/>", ":")
FODF1280 The name of the decimal format passed to|f or mat - nunber (1, "o,
fn: format-nunber () isinvaid. "invalid")

FODF1310

The picture string passed to f n: f or mat - nunber () |f or mat - nunber (1, "invalid")

isinvalid.

FODT0001

An arithmetic duration operation causes an over-
underflow.

or|xs: dat e(' 2000-01-01") +
xs: duration(' P99999Y' )

FODT0002

A duration declaration or operation causes an over-
underflow.

orjfinmplicit-timezone() div 0

FODT0003

An invalid timezone was specified.

adj ust-tinme-to-
ti mezone(xs:tinme("01:01:01"),
xs: dayTi neDurati on("PT20H"))

FOERO000

Error triggered by thef n: err or () function.

‘error()

FOFD1340

The picture string passed to fn:format- |format-date(current-date(),
date(), fn:format-tinme() or fn:format- |"[]")

dat eTi me() isinvalid.

FOFD1350

The picture string passed to fn:format- [format-tine(current-tine(),
date(), fn:format-time() or fn:format- ["[Y2]")

dat eTi ne() specifiesan non-available component.

FONS0004

A function has a QName as argument that specifiesan|r esol ve- QName(" x: e", <e/>)

unbound prefix.

FORG0001

A value cannot be cast to the required target type.

xs:integer("A") 1 + <x>a</x>

FORG0002

The URI passedtof n: resol ve- URI () isinvdid. |resol ve-URI (":")

FORG0003

fn: zero-or-one() wascaled with more than one|zer o- or - one( (1, 2))

item.

FORG0004

fn: one-or - nore() wascaled with zero items.

one-or-nore(())

FORGD005f n: exact | y-one() was caled with zero or more|exact | y-one((1, 2))
than one item.
FORGD006 A wrong argument type was specified inafunctioncall. |sum( (1, "string"))

FORG0008

The arguments passed to fn: dateTi me() have|dat eTi ne(xs: dat e("2001-01-01+01: 01"),

different timezones.

current-time())

FORX0001] A function specifies an invalid regular expression flag. |nmat ches(' i nput ', 'query',
"invalid')
FORX0002 A function specifies an invalid regular expression. mat ches('input', '[')
FORX0003 A regular expression matches an empty string. t okeni ze('input', '.?")
FORX0004 The replacement string of a regular expression is|repl ace("i nput”, "mat ch",
invalid. "\")
FOTY0012 Anitem has no typed value. count #1

FOTY0013

Functions items cannot be atomized, have no defined|dat a( f al se#0)

equality, and have no string representation.

FOTY0014

Function items have no string representation.

string(map {})

FOTY0015

Function items cannot be compared.

deep-equal (fal se#0, true#0)
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FOUT1170

Function argument cannot be used to retrieve a text
resource.

unparsed-text(':")

FOUT1190

Encoding to retrieve a text resource is invalid or not
supported.

Serialization Errors

Error Codes: SEPM SERE, SESU

unparsed-text('file.txt",
"I nval i dEncodi ng')

Code Description Examples
SESU0007| The specified encoding is not supported. decl are option
out put : encodi ng
"xyz"; 1
SEPMDO09|omi t - xm - decl aration is set to yes, and
st andal one hasavalue other thanoni t .
SEPMD010| et hod issettoxm ,undecl ar e- prefi xes isset
toyes,andversi onissettol. 0.
SEREO014|net hod issettoht m , and aninvalid HTML character
isfound.
SERE0015|net hod is set to ht ml, and a closing bracket (>)
appears inside a processing instruction.
SEPMDO16|A specified parameter is unknown or has an invalid|decl are opti on

value.

out put : i ndent

"nope"; 1
Update Errors
Error Codes: FOUP, XUDY, XUST, XUTY
Code Description Examples
FOUP0O001| The first argument of f n: put () must be adocument|f n: put (t ext { 1 },
node or element. "file.txt")
FOUP0002 The second argument of f n: put () isnotavaidURI.|f n: put (<a/>, '//")
XUDY0O009| The target node of a replace expression needs a parent|r epl ace node <target/> with
in order to be replaced. <new >
XUDY0014{ The expression updated by the nodi f y clausewasnot|l et $a : = doc('a') return copy
created by the copy clause. $b := $a nodify delete node
$a/* return $b
XUDY0O015/Inar enane expression, atargetisrenamed morethan{l et  $a := <xml/> return
once. (rename node $a as 'a', renane
node $a as 'b')
XUDY0O016[Inar epl ace expression, atargetisreplacedmorethan{l et  $a := <x>x</x>/node()
once. return (replace node $a with
<a/ >, repl ace node $a with <b/
>)
XUDY0017/In arepl ace val ue of expression, atarget is|l et $a := <x/>return (repl ace
replaced more than once. value of node $a with 'a',
repl ace val ue of node $a with
] al )
XUDY0021|{ The resulting update expression contains duplicatelcopy $c := <x a='a'/> nodify
attributes. insert node attribute a {""}

into $c return $c
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XUDY0023| The resulting update expression conflicts with existing|r enamne node <a: ns
namespaces. xmns:a="uri'/> as
MNarme('URI', "a:ns')
XUDY0024{ New namespaces conflict with each other. copy $n := <x/>  nodify
(insert node attribute
{ QNanme(' uri 1", 'a') }
{ "" } into $n, insert node
attribute { QNane(' uri 2",
"a') } { "" } into $n) return
$n
XUDY0027| Target of an update expression isan empty sequence. |i nsert node <x/> into ()
XUDY0029| The target of an update expression has no parent node. |i nsert node <new > before
<target/>
XUDY0030 Attributes cannot be inserted before or after thechildof |i nsert node <e a='a'/> @
a document node. after docunent { <e/> }/*
XUDY0031 Multiplecallstof n: put () addressthesameURI. (for $i in 1 to 3 return
put (<a/>, 'file.txt")
XUSTO0001|{No updating expression is alowed here. del ete node /, "finished."
XUSTO002|An updating expression is expected in the modi fy|copy $a := <x/> nodify 1
clause or an updating function. return $a
XUSTO0003| The revalidation mode was declared morethan once. |decl are revalidation ...
XUST0026| The query containsarevalidate expression (revalidation|decl are reval i dation ...
is not supported by BaseX).
XUST0028| no return type may be specified in an updating function.|decl are  updating function
local :x() asitem() { () }; ()
XUTYO0004{New attributes to be inserted must directly follow the|i nsert node (<a/>, attribute
root node. a{""}) into <al/>
XUTYOOOS5| A single element or document nodeis expected astarget|i nsert node <new > into
of ani nsert expression. attribute a { "" }
XUTYOO006|A single element, text, comment or processing|i nsert node <new > after
instruction is expected as target of an insert|attribute a { "" }
bef or e/ af t er expression.
XUTY0007,Only nodes can be deleted. del ete node "string"
XUTYOOO0B8| A single element, text, attribute, comment or processing|r epl ace node document { <a/

instruction is expected as target of a repl ace
expression.

>} with <b/>

XUTY0010

In arepl ace expression, in which no attributes are
targeted, the replacing nodes must not be attributes as
well.

replace node <a><h/></a>/b
with attribute size { 1}

XUTY0011

In the r epl ace expression, in which attributes are
targeted, the replacing nodes must be attributes as well.

replace node <e a=""/>@

with <al>

XUTY0012

In ar ename expression, the target nodes must be an
element, attribute or processing instruction.

renanme node text { 1} as <x/>

XUTY0013

An expression in the copy clause must return asingle
node.

copy $c : = (<a/>, <b/>) nodify
() return $c

XUTY0022

An attribute must not be inserted into a document node.

insert node <e a=""/>/@ into
docunent {'a'}
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Full-Text Errors

Error Codes: FTDY, FTST

Code Description Examples
FTDY0016 The specified weight valueis out of range. 'a' contains text 'a' weight
{ 1001 }
FTDY0017/Thenot i n operator contains a string exclude. 'a' contains text 'a' not in
(ftnot "a')
FTDY0020 The search term uses an invalid wildcard syntax. 'a' contains text '.{}' using
wi | dcar ds
FTSTO0007| The full-text expression contains an ignore option (the|' a' contains text 'a' w thout
i gnor e opti on isnot supported by BaseX). content 'x'
FTST0008 The specified stop word file could not be opened or|' a' contains text 'a' using
processed. stop words at 'unknown.txt'
FTSTO0009 The specified language is not supported. 'a'" contains text 'a' using
| anguage ' aaa'
FTST0018 The specified thesaurus file could not be opened or|' a' contains text 'a' using
processed. t hesaurus at 'aaa'
FTST0019 A match option was specified more than once. 'a'" contains text 'a' using
stemmi ng using stenmi ng
BaseX Errors
Error Codes: BASX
Code Description Examples
BASX0000 Generic error, which is used for exceptions in context-
aware Java bindings.
BASX0001] The current user has insufficient permissionsto execute|f i | e: del ete(' file.txt'): Create
an expression. rights needed.
BASX0002 The specified database option is unknown. decl are option db: xyz "no"; 1
BASX0003 Errorsrelated to RESTXQ. % est xq: GET(' x')

Additional, module-specific error codes are listed in the descriptions of the query modules.
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Chapter 33. Admin Module

Read this entry online in the BaseX Wiki.

This XQuery Modul e containsfunctionsfor performing admin-centric operations such as managing database users
and log data.

Conventions

All functionsinthismoduleare assigned totheht t p: / / basex. or g/ nodul es/ admi n namespace, whichis
statically bound to theadnmi n prefix. All errorsareassignedtotheht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Functions

admin:sessions

Signatures |adni n: sessi ons() as el enent (session)*

Summary |Returns an element sequence with all currently opened sessions, including the user name, address
(IP:port) and an optionally opened database. The output of this function and the SHOW SESSI ONS
command issimilar.

Examples |e adm n: sessi ons() may eg. return <session user ="adm n"
address="127.0.0. 1: 6286" dat abase="f act book"/>

admin:logs

Signatures |adm n: 1 ogs() as elenent(file)* adm n:logs($date as xs:string)
as elenent(entry)* adm n:logs($date as xs:string, $nerge as
xs: bool ean) as el enent(entry)*

Summary |Returns Logging data compiled by the database or HTTP server:
« If no argument is specified, alist of all log fileswill be returned, including the file size and date.
» If a$dat e is specified, the contents of asingle log file will be returned.

 If $mer ge isset to true, related log entries will be merged. Please note that the merge might not
be 100% successful, as log entries may be ambiguous.

adm n: |l ogs() may retun <file size="834367"/>2015-01-23</file> if a
singlelog file exists.

Examples

e adm n:logs() ! admn:logs(.) liststhecontentsof al log files.
admin:write-log

Signatures |admi n: write-| og($t ext as Xs:string) as enpt y- sequence()
admin:wite-log($text as xs:string, $type as xs:string) as enpty-
sequence()

Summary |Writesastringto the databaselogs, along with current user data (timestamp, user name). An optional
log $t ype can be specified, which must consist of lettersin upper case. If omitted, thelog typeis
I NFQIIf the function is called from a database client, the IP will be logged. Otherwise, the string
SERVER will be logged.

Errors BXADO0O03: Log type must consist of uppercase |etters.
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admin:delete-logs

Signatures |admi n: del et e-1 ogs($date as xs:string) as enpty-sequence()

Summary |Deletesthelog entries from the specified $dat e

Errors BXADO0O1: Today's log file cannot be deleted.BXADO0OO2: An error occurred while deleting a
log file.

Errors

Code Description

BXADO001] Today's log file cannot be del eted.
BXADO002 An error occurred while deleting alog file.
BXADO003 Log type must consist of uppercase |etters.

Changelog

Version 8.3

» Updated: admin:write-log: optional log type added

Version 8.2

* Added: admin:delete-logs

Version 8.0

* Added: admin:write-log

» Deéleted: admin:users (renamed to user:list-details)

Version 7.8.2

 Updated: admin:users. md5-encoded password added to output.
 Updated: admin:logs: represent name of log files as string value; $er ge argument added.

The Module was introduced with Version 7.5.
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Read this entry online in the BaseX Wiki.

This XQuery Module contains functions to handle archives (including ePub, Open Office, JAR, and many other
formats). New ZIP and GZIP archives can be created, existing archives can be updated, and the archive entries
can be listed and extracted. The archive:extract-binary function includes an example for writing the contents of
an archiveto disk.

Conventions

All functionsinthismoduleareassignedtotheht t p: / / basex. or g/ nodul es/ ar chi ve namespace, which
is statically bound to the ar chi ve prefix. All errors are assigned to the htt p: // basex. org/errors
namespace, which is statically bound to the bxer r prefix.

Functions

archive:create

Signatures

archive:create($entries as item(), $contents as iten()*) as
xs: base64Bi nary archi ve: create($entries as item), S$contents as
item()*, $options as map(xs:string, xs:string)) as xs:base64Binary

Summary |Creates a new archive from the specified entries and contents.The $ent r i es argument contains
meta information required to create new entries. All items may either be of type xs: st ri ng,
representing the entry name, or el enment (ar chi ve: ent ry), containing the name astext node
and additional, optional attributes:

* | ast-nodi fi ed : timestamp, specified as xs.dateTime (default: current time)
e conpression-|evel :0-9, 0= uncompressed (default: 8)
» encodi ng : for textua entries (default: UTF-8)
An example:
<archive:entry |ast-nodified="2011-11-11T11: 11: 11"
conpressi on-| evel =' 8'
encodi ng=" US- ASCI | ' >hel | 0. t xt </ archi ve: entry>
The actual $cont ent s must be xs: stri ng or xs: base64Bi nary items. The $opt i ons
parameter contains archiving options:
o format :alowedvaluesarezi p and gzi p. zi p isthe default.
» al gorithm:alowed values aredef | at e and st or ed (for the zi p format). def | at e is
the defaullt.

Errors ARCHO001: the number of entriesand contentsdiffers. ARCHO002: the specified option or itsvalue
isinvalid or not supported. ARCHO003: entry descriptors contain invalid entry names, timestamps
or compression levels ARCHO004: the specified encoding isinvalid or not supported, or the string
conversion failed. Invalid XML characterswill beignored if the CHECKSTRI NGS optionisturned
off ARCHO0O05: the chosen archive format only alows single entries. ARCH9999: archive creation
failed for some other reason.

Examples |Thefollowing one-liner creates an archivear chi ve. zi p withonefilefil e. t xt:
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archive: create(<archive:entry>file.txt</archive:entry> 'Hello Wrld")

The following function creates an archive np3. zi p, which contains all MP3 files of a loca
directory:

| et $path = "audio/'
let $files := file:list($path, true(), '*.np3")
let $zip = archi ve: creat e(

$files ! elenment archive:entry { . },
$files ! file:read-binary($path || .))
return file:wite-binary(' np3.zip', $zip)

archive:create-from

Signatures

archive:create-fronm($path as xs:string) as Xs: base64Bi nary
archive:create-fron($path as xs:string, $options as map(xs:string,
xs:string)) as xs: base64Bi nary archive:create-fron($path as
xs:string, $options as nap(xs:string, xs:string), $entries as
item)*) as xs:base64Bi nary

Summary

This convenience function creates an archive from all files in the specified directory $pat h.The
$opt i ons parameter contains archiving options, and the files to be archived can be limited via
$entri es. Theformat of the two last arguments is the same as for archive:create.

Errors

no- di r : the specified path does not point to a directory.i s- di r: one of the specified entries
points to a directory.not - f ound: a specified entry does not exist. ARCH9999: archive creation
failed for some other reason.

Examples

This example writes the files of auser’s home directory to ar chi ve. zi p:

let $zip := archive:create-fron('/home/user/")

return file:wite-binary('archive.zip', $zip)

archive:entries

Signatures

archi ve: entri es($archive as Xs: base64Bi nary) as
el enent (archive:entry)*

Summary

Returns the entry descriptors of the specified $ar chi ve. A descriptor contains the following
attributes, provided that they are available in the archive format:

e size:origina filesize
» | ast - nodi fi ed : timestamp, formatted as xs.dateTime
» conpr essed- si ze : compressed file size

An example:

<archive:entry size="1840" | ast-nodifi ed="2009-03-20T03: 30: 32"
conpr essed- si ze="672">
doc/ i ndex. ht m
</ archi ve: entry>

Errors

ARCH9999: archive creation failed for some other reason.

Examples

Sums up thefile sizes of all entries of aJAR file:

sum(archive:entries(file:read-binary('zip.zip'))/ @ize)
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archive:options

Signatures |ar chi ve: opti ons($archive as xs:base64Binary) as map(xs:string,
Xs: string)

Summary |Returns the options of the specified $ar chi ve in the format specified by archive:create.

Errors ARCHO002: The packing format is not supported. ARCH9999: archive creation failed for some
other reason.

Examples |A standard ZIP archive will return the following options:

map {
"format": "zip",
"al gorithnt: "deflate"

}

archive:extract-text

Signatures |ar chi ve: extract-text ($archive as xs:base64Binary) as xs:string*
archi ve: extract -t ext ($archi ve as Xs: base64Bi nary, $entries
as item()*) as xs:string* archive:extract-text(%archive as
Xs: base64Bi nary, $entries as item()*, $encoding as xs:string) as
Xs:string*

Summary |Extracts entries of the specified $ar chi ve and returns them as texts.The returned entries can be
limited via$ent ri es. The format of the argument is the same as for archive:create (attributes
will be ignored).The encoding of the input files can be specified via$encodi ng.

Errors ARCHO004: the specified encoding is invalid or not supported, or the string conversion failed.
Invalid XML characters will be ignored if the CHECKSTRI NGS option is turned off. ARCH9999:
archive creation failed for some other reason.

Examples |Thefollowing expression extractsall . t xt filesfrom an archive:

l et $archive := file:read-binary("docunents. zi p")

for $entry in archive:entries($archive)[ends-with(., '.txt")]

return archive: extract-text($archive, $entry)

archive:extract-binary

Signatures |ar chi ve: ext ract - bi nary($ar chi ve as XS: base64Bi nary)
as Xs: base64Bi nary* archive: extract - bi nary(%$archi ve as
Xs: base64Bi nary, $entries as item()*) as xs: base64Bi nary*

Summary |Extracts entries of the specified $ar chi ve and returns them as binaries.The returned entries can
belimited via$ent ri es. Theformat of the argument is the same as for archive:create (attributes
will beignored).

Errors ARCH9999: archive creation failed for some other reason.

Examples

This example unzips all files of an archive to the current directory:

I et $archive file:read-binary('archive.zip')

let $entries archi ve: entri es($archi ve)

| et $contents := archive: extract-bi nary($archive)

return for-each-pair($entries, $contents, function($entry,
file:create-dir(replace($entry, "[~]+$", "")),
file:wite-binary($entry, $content)

$content) {

)
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archive:extract-to

Signatures |ar chi ve: extract-to($path as xs:string, $archi ve as xs: base64Bi nary)
as enpty-sequence() archi ve: extract-to($path as xs:string, $archive
as xs:base64Bi nary, $entries as iten()*) as enpty-sequence()

Summary |This convenience function writes files of an $ar chi ve directly to the specified directory
$pat h.The archive entries to be written can be restricted via $ent ri es. The format of the
argument is the same as for archive:create (attributes will be ignored).

Errors ARCH9999: archive creation failed for some other reason.

Examples |The following expression unzips al files of an archive to the current directory:

archive:extract-to('.",

file:read-binary('archive.zip'))

archive:update

Signatures

archi ve: updat e($archi ve as xs: base64Bi nary, $entries as

$contents as item()*) as xs:base64Bi nary

item()*,

Summary

Creates an updated version of the specified $ar chi ve with new or replaced entries.The format of
$entri es and $cont ent s isthe same asfor archive:create.

Errors

ARCHOO001: the number of entries and contents differs ARCHO003: entry descriptors contain
invalid entry names, timestamps, compression levels or encodings. ARCHO004: the specified
encoding isinvalid or not supported, or the string conversion failed. Invalid XML characters will
beignored if the CHECKSTRI NGS option isturned off. ARCHO005: the entries of the given archive
cannot be modified. ARCH9999: archive creation failed for some other reason.

Examples

This example replaces texts in a Word document:

decl are vari abl e $i nput =
decl are variable $output :="
decl are vari abl e $doc =

| oWorl d. docx";
| I oUni ver se. docx";
"“wor d/ docunent . xm *;

&

l et $archive :=
let $entry =
copy $c := fn:parse-xm (archive: extract-text($archive, $doc))
nmodi fy replace val ue of node $c//*[text() = "HELLO WORLD' "] with
"HELLO UNI VERSE! "
return fn:serialize($c)
| et $updated : = archive: updat e($archi ve, $doc,

fil e:read- bi nary($i nput)

$entry)

return file:wite-binary($output, $updated)

archive:delete

Signatures |ar chi ve: del et e( $archi ve as xs:base64Binary, $entries as item()*)
as Xs: base64Bi nary

Summary |Deletes entriesfrom an $ar chi ve.Theformat of $ent ri es isthe same asfor archive:create.

Errors ARCHO005: the entries of the given archive cannot be modified. ARCH9999: archive creationfailed

for some other reason.

Examples

This example deletesall HTML filesin an archive and creates a new file:

let $zip := file:read-binary('old.zip')
let $entries := archive:entries($zip)[nmatches(.,
return file:wite-binary(' new zip',

"\. x?htnd 2$',
ar chi ve: del et e( $zi p,

)]

$entries))

170



Archive Module

Errors

Code Description

ARCHO001| The number of specified entries and contents differs.

ARCHO002| The packing format or the specified option isinvalid or not supported.
ARCHO003 Entry descriptors contain invalid entry names, timestamps or compression levels.

ARCHO004| The specified encoding is invalid or not supported, or the string conversion failed. Invalid XML
characters will be ignored if the CHECKSTRI NGS option is turned off.

ARCHO005| The entries of the given archive cannot be modified.
ARCHO006| The chosen archive format only allows single entries.
ARCH9999 Archive processing failed for some other reason.

Changelog

Version 8.5

» Updated: archive:options: map returned instead of element

Version 8.3

e Added: archive:create-from, archive:extract-to (replacesar chi ve: wri t e)
Version 7.7

* Added: archive:write

The module was introduced with Version 7.3.
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Chapter 35. Array Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions for manipulating arrays, which has been introduced with XQuery 3.1.

Conventions

All functionsinthismoduleareassignedtotheht t p: / / www. w3. or g/ 2005/ xpat h- f uncti ons/ arr ay

namespace, which is statically bound to the ar r ay prefix.
Functions
array:size
Signatures |array: si ze($i nput as array(*)) as xs:integer
Summary | Returnsthe number of membersin $ar r ay. Notethat because an array isanitem, thef n: count
function when applied to an array alwaysreturns 1.
Examples |s array:size(array { 1 to 10 }) returns10.
e array:size([1 to 10]) returns 1, because the array contains a single sequence with 10
integers.
array:get
Signatures |array: get ($array as array(*), $position as xs:integer) as iten()*
Summary |Returnsthe $ar r ay member at the specified $posi ti on.
Errors FOAY0001: $posi tionisnotintherangel toarray: si ze( $array) inclusive.
Examples |» array:get(array { reverse(l to 5) }, 5) returnsthevauel.
array:append
Signatures |array: append($array as array(*), $nenber as item()*) as array(*)
Summary |Returnsacopy of $ar r ay with anew $nenber attached.
Examples |e array: append([], 'menber1') returnsthearray [ " menber1"].

array:subarray

Signatures |array: subarray($array as array(*), S$position as xs:integer)
as array(*) array:subarray($array as array(*), S$position as
xs:integer, $length as xs:integer) as array(*)

Summary | Constructs a new array with with $I engt h members of $ar r ay beginning from the specified
$posi ti on.The two-argument version of the function returns the same result as the three-
argument version when called with $I engt h equal to thevalueof arr ay: si ze( $array) -
$position + 1.

Errors FOAY0001: $posi tion isless than one, or if $position + $l ength is greater than
array: size($array) + 1.FOAY0002: $l engt h islessthan zero.

Examples |e array:subarray(["a", "b", "c"], 2) retunsthearray["b", "c"].

array:put

Signatures |array: put ($array as array(*), $position as xs:integer, $nenber as

item()*) as array(*)
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Summary |Returns a copy of $array with $nenber replaced a the specified $positi on.

Equivalent to $array => array:renove($position) => array:insert-
bef or e( $posi ti on, $nmenber).

Errors

FOAY0001: $posi tionisnotintherangel toarray: si ze($array) inclusive.

Examples |[¢ array:put(["a", "b"

, "c¢"], 2, "d") returnsthearray["a", "d", "c"].

array:remove

Signatures |array: renove($array as array(*), $positions as xs:integer*) as

array(*)
Summary |Returnsacopy of $ar r ay without the member at the specified $posi t i ons.
Errors FOAY0001: A positionisnotintherangel toarray: si ze($array) inclusive.
Examples |e array: append(["a"], 1) returnsthearray[].

array:insert-before

Signatures |array:insert-before($array as array(*), $position as xs:integer,
$nmenber as iten()*) as array(*)

Summary |Returns a copy of $array with one new $nenber at the specified $posi ti on. Setting
$posi tion to the vaue array: size($array) + 1 yields the same result as
array: append($array, $insert).

Errors FOAY0001: $posi tionisnotintherangel toarray: si ze($array) + 1linclusive

Examples |s array:insert-before(["a"], 1, "b") retunsthearray["b", "a"].

array:head

Signatures |array: head($array as array(*)) as item)*

Summary |Returnsthe first member of $ar r ay. Thisfunction is equivaent to the expression $ar ray (1) .
Errors FQAY0001: The array is empty.
Examples |e array: head(["a", "Db"]) returns"a".
e array: head([["a", "b"], ["c", "d"]]) returnsthearray["a", "b"].
array:tail
Signatures |array:tail ($array as array(*)) as array(*)
Summary |Returns a new array with all members except the first from $ar r ay. This function is equivalent
totheexpressionarray: renove($array, 1).
Errors FQOAY0001: The array is empty.
Examples | array:insert-before(["a"], 1, "b") retunsthearray["b", "a"].

array.reverse

Signatures

array:reverse($array as array(*)) as array(*)

Summary

Returns a new array with all members of $ar r ay in reverse order.

Examples
array:joi

Signatures

e array:reverse(array { 1 to 3 }) retunsthearray[3, 2, 1].

n

‘array:joi n($arrays as array(*)*) as array(*)
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Summary

Concatenates the contents of several $ar r ays into asingle array.

Examples

e array:join(()) retunsthearray[] .

e array:join((1 to 3) ! array { . }) returnsthearray[1, 2, 3].

array:flatten

Signatures

array:flatten($itenms as itenm()*) as item()*

Summary

Recursively flattens all arrays that occur in the supplied $i t ens.

Examples

e array:flatten(["a", "b"]) returnsthe sequence™a", "b".

« array:flatten([1,[2,3],4]]) retunsthesequencel, 2, 3, 4.

array:for-each

Signatures |array: for-each($array as array(*), $function as function(item)?*)
as item()*) as array(*)
Summary |Returns a new array, in which each member is computed by applying $f uncti on to the
corresponding member of $ar r ay.
Examples |Thefollowing query returnsthearray [ 2, 3, 4, 5, 6]:
array: for-each(
array { 1 to 5 },
function($i) { $i + 1}
)
array:filter
Signatures |array: filter($array as array(*), $function as function(iten()*) as
Xs: bool ean) as array(*)
Summary |Returnsanew array with those members of $ar r ay for which $f uncti on returnst r ue.
Examples |Thefollowing query returnsthearray [ 0, 1, 3]:

array:filter(
array { 0, 1, -2, 3, -4},
function($i) { $i > 0}

)

array:fold-left

Signatures

array:fold-left($array as array(*), $zero as iten()*, $function as
function(item()*, item()*) as item)*) as item()*

Summary |Evaluatesthe supplied $f unct i on cumulatively on successive members of the supplied $ar r ay
from left to right and using $zer o asfirst argument.
Examples |Thefollowing query returns 55 (the sum of the integers 1 to 10):

array: fold-left(
array { 1 to 10 },
0,
function($a, $b) { $a + $b }

)
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array:fo

Signatures

Id-right

array:fold-right($array as array(*), $zero as item()*, $function
as function(iten()*, item()*) as item)*) as item)*

Summary |Evauatesthe supplied $f unct i on cumulatively on successive members of the supplied $ar r ay
from right to left and using $zer o asfirst argument.
Examples |Thefollowing query isequivalent totheexpressionarray: reverse(array { 1 to 5 }):

array {
array: fol d-right(
array { 1 to 5},
().
function($a, $b) { $b, $a }
)

}

array:for-each-pair

Signatures

array: for-each-pair($arrayl as array(*), S$array2 as array(*),
$function as function(item()*) as item()*) as array(*)

Summary

Returns anew array obtained by evaluating the supplied $f unct i on for each pair of members at
the same position in $ar r ay1 and $ar r ay 2.

Examples

Thefollowing query returnsthearray [ 5, 7, 9]:

array: for-each-pair(
array { 1 to 3},
array { 4to 6 },
function($a + $b) { $a + $b }

)

array:sort

Updated with Version 8.6: Collation argument was inserted between first and second argument.

Signatures |array: sort($array as array(*)) as array(*) array:sort($array as
array(*), S$collation as xs:string?) as xs:anyAtom cType*) as
array(*) array:sort($array as array(*), $collation as xs:string?,
$key as function(item()*) as xs:anyAtom cType*) as array(*)

Summary |Returns a new array with sorted $ar r ay members, using an optiona $col | ati on. If a$key
function is supplied, it will be applied on all array members. The items of the resulting values will
be sorted using the semantics of thel t expression.

Examples | array:sort(array { reverse(l to 3) }) returns[1, 2, 3]

e array:sort([3,-2,1], (), abs#l) returns[1, -2, 3]
e array:sort([21,2,3], (), function($x) { -$x }) retuns[3, 2, 1]
e array:sort((1,'a')) returnsan error (strings and integers cannot be compared)

Errors

Code Description

FOAY0001] The specified index extends beyonds the bounds of an array.

FOAY0002

The specified length isless than zero.
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Changelog

Version 8.6

» Updated: Collation argument was inserted between first and second argument.
Version 8.5

* Added: array:put

Version 8.4

» Removed: array:serialize (use fn:serialize instead)

Introduced with Version 8.0.
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Chapter 36. Binary Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions to process binary data, including extracting subparts, searching, basic
binary operations and conversion between binary and structured forms.

This module is based on the EXPath Binary Module.

Conventions

All functions and errors in this module are assigned to the ht t p: / / expat h. or g/ ns/ bi nar y namespace,
which is statically bound to the bi n prefix.

Constants and Conversions

bin:hex

Signatures |bi n: hex($in as xs:string?) as xs:base64Bi nary?

Summary |Returns the binary form of the set of octets written as a sequence of (ASCII) hex digits ([0-9A-
Faf]).$i n will be effectively zero-padded from the Ieft to generate an integral number of octets,
i.e. an even number of hexadecimal digits. If $i n is an empty string, then the result will be an
Xs: base64Bi nar y with no embedded data. Byte order in the result follows (per-octet) character
order in the string. If the value of $i n is the empty sequence, the function returns an empty
sequence.

Errors non- numer i c- char act er : theinput cannot be parsed as a hexadecimal number.

Examples |string(bin: hex(' 11223F4E')) yields ESI/
Tg==.stri ng(xs: hexBi nary(bi n: hex(' FF' ))) yieldsFF.

bin:bin

Signatures |bi n: bi n($in as xs:string?) as xs:base64Bi nary?

Summary |Returnsthe binary form of the set of octets written as a sequence of (8-wise) (ASCII) binary digits
([01]).$i n will be effectively zero-padded from the left to generate an integral number of octets.
If $i n isan empty string, then theresult will bean xs: base64Bi nar y with no embedded data.
Byte order in the result follows (per-octet) character order in the string. If the value of $i n isthe
empty sequence, the function returns an empty sequence.

Errors non- numer i c- char act er : the input cannot be parsed as a binary humber.

Examples |[string(bin:bin('1101000111010101")) yields
0dU=.stri ng(xs: hexBi nary(bi n: bi n(' 1000111010101"'))) yields11D5.

bin:octal

Signatures |bi n: octal ($in as xs:string?) as xs:base64Bi nary?

Summary |Returnsthe binary form of the set of octetswritten as a sequence of (ASCII) octal digits ([0-7]).$i n
will be effectively zero-padded from the left to generate an integral number of octets. If $i nisan
empty string, thentheresult will bean xs: base64Bi nar y with no embedded data. Byte order in
theresult follows (per-octet) character order inthe string. If thevalue of $i n isthe empty sequence,
the function returns an empty sequence.

Errors non- nuner i c- char act er : theinput cannot be parsed as an octal number.

Examples |[string(xs: hexBinary(bin:octal (' 11223047'))) yidds252627.
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bin:to-octets

Signatures ‘bi n:to-octets($in as xs:base64Bi nary) as xs:integer*

Summary |Returns binary data as a sequence of octets.If $i n is a zero length binary data then the empty
sequence is returned. Octets are returned as integers from 0 to 255.

bin:from-octets

Signatures |bi n: fromoctets($in as xs:integer*) as xs:base64Bi nary

Summary | Convertsasequence of octetsinto binary data.Octets areintegersfrom 0 to 255. If the value of $i n
is the empty sequence, the function returns zero-sized binary data.

Errors oct et - out - of - r ange: one of the octets lies outside the range O - 255.
Basic Operations
bin:length

Signatures ‘bi n:length($in as xs: base64Bi nary) as xs:integer

Summary ‘ Returns the size of binary datain octets.
bin:part

Signatures |bin: part($in as xs:base64Binary?, $offset as xs:integer) as
xs: base64Bi nary? bin:part($in as xs:base64Binary?, $offset as
Xs:integer, $size as xs:integer) as xs:base64Binary?

Summary |Returns a section of binary data starting at the $of f set octet.If $si ze is specified, the size of
the returned binary datais $si ze octets. If $si ze is absent, al remaining data from $of f set
isreturned. The $of f set iszero based. If the value of $i n is the empty sequence, the function
returns an empty sequence.

Errors negat i ve- si ze: the specified size is negative.i ndex- out - of - r ange: the specified offset
+ sizeisout of range.

Examples |Test whether binary datastartswith binary content consistent withaPDFfile:bi n: part ( $dat a,
0, 4) eq bin:hex("25504446").

bin:join

Signatures ‘bi n:join($in as xs:base64Bi nary*) as xs: base64Bi nary

Summary |Returnsanxs: base64Bi nary created by concatenating theitemsin the sequence$i n, in order.
If the value of $i n is the empty sequence, the function returns a binary item containing no data
bytes.

bin:insert-before

Signatures |bi n:insert-before($in as xs:base64Binary?, $offset as xs:integer,
$extra as xs: base64Bi nary?) as xs: base64Bi nary?

Summary |Returnsbinary dataconsisting sequentially of the datafrom $i n up to and including the $of f set

- 1 octet, followed by al the data from $ext r a, and then the remaining data from $i n.The
$of f set iszero based. If the value of $i n isthe empty sequence, the function returns an empty
sequence.

Errors i ndex- out - of - r ange: the specified offset is out of range.
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bin:pad-left

Signatures |bi n: pad-left($in as xs:base64Binary?, $size as xs:integer) as
xs: base64Bi nary? bin:pad-left($in as xs:base64Bi nary?, $size as
Xs:integer, $octet as xs:integer) as xs:base64Bi nary?

Summary |Returnsan xs: base64Bi nary created by padding the input with $si ze octetsin front of the
input. If $oct et is specified, the padding octets each have that value, otherwise they are zero.If
the value of $i n isthe empty sequence, the function returns an empty sequence.

Errors negat i ve- si ze: the specified size is negative.oct et - out - of - r ange: the specified octet
lies outside the range 0-255.

bin:pad-right

Signatures |bi n: pad-right ($in as xs:base64Binary?, $size as xs:integer) as
xs: base64Bi nary? bi n: pad-right ($in as xs:base64Bi nary?, $size as
Xs:integer, $octet as xs:integer) as xs:base64Bi nary?

Summary |Returnsan xs: base64Bi nary created by padding the input with $si ze octets after the input.
If $oct et isspecified, the padding octets each have that value, otherwisethey are zero.If thevaue
of $i n isthe empty sequence, the function returns an empty sequence.

Errors negat i ve- si ze: the specified size is negative.oct et - out - of - r ange: the specified octet
lies outside the range 0-255.

bin:find

Signatures |bi n: find($in as xs:base64Binary?, $offset as xs:integer, $search
as xs: base64Bi nary) as xs:integer?

Summary |Returns the first location of the binary search sequence in the input, or if not found, the empty
sequence. The $of f set and the returned location are zero based. If the value of $i n isthe empty
seguence, the function returns an empty sequence.

Errors i ndex- out - of - r ange: the specified offset + sizeis out of range.

Text Decoding and Encoding

bin:decode-string

Signatures

bi n: decode-string($i n as xs: base64Bi nary?, $encoding as xs:string)
as xs:string?bin:decode-string($in as xs:base64Bi nary?, $encodi ng
as xs:string, $offset as xs:integer) as xs:string? bin:decode-
string($in as xs: base64Bi nary?, $encoding as xs:string, $offset as
xs:integer, $size as xs:integer) as xs:string?

Summary

Decodes binary dataasastringin agiven $encodi ng.If $of f set and $si ze are provided, the
$si ze octetsfrom $of f set are decoded. If $of f set aloneisprovided, octetsfrom $of f set
to the end are decoded.If the value of $i n is the empty sequence, the function returns an empty
sequence.

Errors

negat i ve- si ze: the specified size is negative.i ndex- out - of - r ange: the specified offset
+ sizeisout of range.unknown- encodi ng: the specified encoding is unknown.conver si on-
er r or : an error or malformed input occurred during decoding the string.

Examples

Tests whether the binary data starts with binary content consistent with aPDF file:bi n: decode-

string($data, 'UTF-8', 0, 4) eq ' %DF .

bin:encode-string

Signatures |bi n: encode-string($in as xs:string?,

$encoding as xs:string) as
Xs: base64Bi nary?
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Summary |Encodes a string into binary data using a given $encodi ng.If the value of $i n is the empty
seguence, the function returns an empty sequence.
Errors unknown- encodi ng: the specified encoding is unknown.conver si on- err or : an error or

malformed input occurred during encoding the string.

Packing and Unpacking of Numeric Values

The functions have an optional parameter $octet-order whose string value controls the order: Least-significant-
first order isindicated by any of thevalues| east - si gnificant-first,little-endian,or LE. Most-
significant-first order isindicated by any of the valuesnost - si gni fi cant-first, bi g- endi an, or BE.

bin:pack-double

Signatures |bi n: pack- doubl e( $i n

doubl e($in as

as xs:doubl e)
xs: doubl e,

as Xxs:base64Bi nary bi n: pack-
$oct et - or der as Xs: string) as

xs: base64Bi nary

Summary |Returns the 8-octet binary representation of a double value.Most-significant-octet-first number
representation is assumed unlessthe $oct et - or der parameter is specified.
Errors unknown- si gni fi cance- or der : the specified octet order is unknown.

bin:pack-float

Signatures

bi n: pack-fl oat ($i n
float($in as
Xs: base64Bi nary

as xs:float)
xs: fl oat,

as xs:base64Bi nary bin: pack-
$oct et - or der as xs:string) as

Summary |Returns the 4-octet binary representation of a float value.Most-significant-octet-first number
representation is assumed unless the $oct et - or der parameter is specified.
Errors unknown- si gni fi cance- or der : the specified octet order is unknown.

bin:pack-integer

Signatures

bi n: pack-integer($in as xs:integer,
Xs: base64Bi nary bi n: pack-integer ($in
Xs:integer,

$size as xs:integer)
as Xxs:integer, $size
$octet-order as xs:string) as xs: base64Bi nary

as
as

Summary | Returns the twos-complement binary representation of an integer value treated as $si ze octets
long. Any 'excess high-order bits are discarded.M ost-significant-octet-first number representation
isassumed unlessthe $oct et - or der parameter is specified. Specifying a$si ze of zeroyields
an empty binary data.

Errors unknown- si gni fi cance- or der : the specified octet order is unknown.negat i ve- si ze:

the specified size is negative.

bin:unpack-double

Signatures

bi n: unpack-doubl e($i n as xs: base64Bi nary, $of fset
as xs:doubl e bi n: unpack-doubl e($in as xs: base64Bi nary,

as Xxs:integer)
$of f set as

Xs:integer, $octet-order as xs:string) as xs:double

Summary |Extracts the double value stored at the particular offset in binary data.Most-significant-octet-
first number representation is assumed unless the $oct et - or der parameter is specified. The
$of f set iszero based.

Errors i ndex- out - of - range: the specified offset is out of rangeunknown- si gni fi cance-

or der : the specified octet order is unknown.
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bin:unpack-float

Signatures

bi n: unpack-float($in as xs:base64Binary, $offset
as xs:float bin:unpack-float($in as xs:base64Binary,
Xs:integer, $octet-order as xs:string) as xs:float

as xs:integer)
$of f set as

Summary |Extracts the float value stored at the particular offset in binary data.Most-significant-octet-
first number representation is assumed unless the $oct et - or der parameter is specified. The
$of f set iszero based.

Errors i ndex-out - of -range: the gspecified offset + size is out of rangeunknown-

si gni fi cance- or der : the specified octet order is unknown.

bin:unpack-integer

Signatures

bi n: unpack-i nteger($in as xs: base64Bi nary, $offset as xs:integer,
$size as xs:integer) as xs:integer bin:unpack-integer($in as
Xs: base64Binary, $offset as xs:integer, $size as xs:integer,

$octet-order as xs:string) as xs:integer

Summary

Returnsasigned integer valuerepresented by the $si ze octetsstarting from $of f set intheinput
binary representation. Necessary sign extension is performed (i.e. the result is negative if the high
order bit is'1").Most-significant-octet-first number representation is assumed unlessthe $oct et -
or der parameter is specified. The $of f set is zero based. Specifying a $si ze of zero yields
theinteger O.

Errors

negat i ve- si ze: the specified size is negative.i ndex- out - of - r ange: the specified offset
+ sizeisout of range.unknown- si gni f i cance- or der : the specified octet order is unknown.

bin:unpack-unsigned-integer

Signatures

bi n: unpack-unsi gned-i nteger($in as xs:base64Binary, $offset as
Xxs:integer, $size as xs:integer) as xs:integer bin:unpack-unsi gned-
integer($in as xs:base64Binary, $offset as xs:integer, $size as
xs:integer, $octet-order as xs:string) as xs:integer

Summary

Returns an unsigned integer value represented by the $si ze octets starting from $of f set inthe
input binary representation.Most-significant-octet-first number representation is assumed unless
the$oct et - or der parameter is specified. The $of f set iszero based. Specifying a$si ze of
zero yields the integer O.

Errors

negat i ve- si ze: the specified size is negative.i ndex- out - of - r ange: the specified offset
+ sizeisout of range.unknown- si gni f i cance- or der : the specified octet order is unknown.

Bitwise Operations

bin:or

Signatures |bi n:or($a as xs:base64Binary?, $b as xs:base64Binary?) as
Xs: base64Bi nary?

Summary |Returnsthe"bitwiseor" of two binary arguments.If either argument isthe empty sequence, an empty
seguence is returned.

Errors di ffering-I|ength-arguments: theinput arguments are of differing length.

bin:xor

Signatures |bi n: xor ( $a

as $b

Xs: base64Bi nary?

Xs: base64Bi nary?, as xs:base64Bi nary?) as
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Summary |Returns the "bitwise xor" of two binary arguments.If either argument is the empty sequence, an
empty sequence is returned.

Errors ‘di ffering-1 ength-argunent s: theinput arguments are of differing length.
bin:and

Signatures |bi n: and($a as xs:base64Binary?, $b as xs:base64Binary?) as
Xs: base64Bi nary?

Summary |Returns the "bitwise and" of two binary arguments.If either argument is the empty sequence, an
empty sequence is returned.

Errors di ffering-Iength-argunents: theinput arguments are of differing length.
bin:not

Signatures ‘bi n: not ($in as xs: base64Bi nary?) as xs: base64Bi nary?

Summary |Returns the "bitwise not" of a binary argument.If the argument is the empty sequence, an empty
seguence is returned.

bin:shift

Signatures |bin:shift($in as xs:base64Bi nary?, $by as xs:integer) as
Xs: base64Bi nary?

Summary | Shifts bitsin binary data.lf $by is zero, the result isidentical to $i n. If $by is positive then bits
are shifted to the left. Otherwise, bits are shifted to the right. If the absolute value of $by isgreater
than the bit-length of $i n then an all-zeros result is returned. The result always has the same size
as$i n. Theshiftingislogical: zerosare placed into discarded bits. If the value of $i n isthe empty
seguence, the function returns an empty sequence.

Errors

Code Description

di ffering-1ength- |Theargumentsto a bitwise operation have different lengths.
argunents

i ndex- out - of - An offset valueis out of range.

range

negati ve-si ze A sizevalueis negative.

oct et - out - of - An octet value lies outside the range 0-255.
range

non- numeri c- Binary data cannot be parsed as number.
character

unknown- encodi ng |An encoding is not supported.

conversion-error |Anerror or maformed input during converting a string.

unknown- An octet-order value is unknown.
significance-

order

Changelog

Introduced with Version 7.8.
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Chapter 37. Client Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions to access BaseX server instances from XQuery. With this module, you
can execute database commands and evaluate X Query expressions.

Please note that the client module should always be used to address independent BaseX server instances. Y ou can
create deadlocks if you evaluate a query with a server instance, and if you are addressing the same server instance
inyour query. See the following example:

(: Retrieve docunents from dat abase :)

let $client-id := client:connect('local host', 1984, 'adnmin', 'admn')
l et $docs := client:query($client-id, 'db:open("conflict")")

(: Create database with sanme nane :)

return db:create('conflict', $docs, $docs ! db:path(.))

The read-only query cannot be processed, becausetheconf | i ct databaseis currently write-locked by the main
query. See Transaction Management for more background information.

Conventions
All functionsinthismodule are assigned to theht t p: / / basex. or g/ nodul es/ cl i ent namespace, which

is statically bound to the cl i ent prefix. All errors are assigned to the htt p: // basex. org/errors
namespace, which is statically bound to the bxer r prefix.

Functions

client:connect

Signatures |cl i ent: connect ($host as xs:string, $port as xs:integer, $user as
xs:string, $password as xs:string) as xs:anyURI

Summary | Thisfunction establishes a connection to a remote BaseX server, creates a new client session, and
returns a session id. The parameter $host isthe name of the database server, $por t specifiesthe
server port, and $user and $passwor d represent the login data.

Errors BXCL00O01: an error occurs while creating the session (possible reasons: server not available,
access denied).

client:execute

Signatures |client:execute($id as xs:anyURI, $command as xs:string) as
xs:string

Summary | This function executes a command and returns the result as string. The parameter $i d contains
the session id returned by client:connect. The $conmmand argument represents a single command,
which will be executed by the server.

Errors BXCL00O03: an /O error occurs while transferring data from or to the server. BXCL0O004: an error
occurs while executing a command.

Examples |Thefollowing query creates a new database TEST on aremote BaseX server:

client:connect (' basex. server.org', 8080, 'admn', 'admn') !
client:execute(., 'create database TEST')

client:info

Signatures ‘cl ient:info($id as xs:anyURl) as xs:string
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Summary

This function returns an information string, created by the last call of client:execute. $i d specifies
the session id.

client:query

Signatures |client:query($id as xs:anyURl, $query as xs:string) as item()*
client:query($id as xs:anyURl, $query as xs:string, $bindings as
map(*)?) as item()*

Summary |Evaluates a query and returns the result as sequence. The parameter $i d contains the session id
returned by client:connect, and $quer y representsthe query string, which will be evaluated by the
server.Variables and the context item can be declared via $bi ndi ngs. The specified keys must
be QNames or strings:

» If akey isaQName, it will be directly adopted as variable name.
» If akey isastring, it may be prefixed with adollar sign. A namespace can be specified using the
Clark Notation. If the specified string is empty, the value will be bound to the context item.

Errors BXCL0003: an I/O error occurs while transferring data from or to the server. BXCL0O0O05: an error
occurswhile evaluating aquery, and if the original error cannot be extracted from the returned error
string.BXCL0O0O06: function items (including maps and arrays) cannot be returned.

Examples |Thefollowing query sendsaquery on alocal server instance, bindsthe integer 123 to the variable
$n and returns 246:
let $c := client:connect('local host', 1984, 'adnmin', 'admn')
return client:query($c, "declare variable $n external; $n * 2", map

{ 'n': 123 })
The following query performs a query on a first server, the results of which are passed on to a
second server:
let $cl := client:connect (' basexl.server.org', 8080, 'jack',
' COS19tt 2X' )
let $c2 := client:connect (' basex2.server.org', 8080, 'john',
' 465WFHe26' )
for $it in client:query($cl, '1 to 10')
return client:query($c2, $it || '* 2")

client:close

Signatures |client:close($id as xs:anyURlI) as enpty-sequence()

Summary |This function closes a client session. $i d specifies the session id.Opened connections will
automatically be closed after the XQuery expression has been evaluated, but it is recommendable
to explicitly close them with this function if you open many connections.

Errors BXCL0003: an I/O error occurs while transferring data from or to the server.

Errors

Code Description

BXCL0001 Anerror occurred while creating anew session (possiblereasons: server not available, accessdenied).

BXCL0002

The specified session is unknown, or has already been closed.

BXCLO003

An 1/O error occurred while transferring data from or to the server.

BXCL0O004

An error occurred while executing a command.
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extracted from the returned error string.

BXCLOOOS‘An error occurred while evaluating a query. Will only be raised if the XQuery error cannot be
BXCL0006‘ Function items (including maps and arrays) cannot be returned.

Changelog

Version 8.0

» Updated: Bound values may now contain no or more than oneitem in client:query.
Version 7.5

» Added: client:info

The module was introduced with Version 7.3.
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Chapter 38. Conversion Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions to convert data between different formats.

Conventions

All functionsinthismoduleareassignedtotheht t p: / / basex. or g/ nodul es/ convert namespace, which
is statically bound to the convert prefix. All errors are assigned to the htt p: // basex. org/errors
namespace, which is statically bound to the bxer r prefix.

Strings
convert:binary-to-string

Signatures |convert: bi nary-to-string($bytes as xs:anyAtoni cType) as xs:string
convert:binary-to-string($bytes as xs:anyAtonm cType, $encoding
as xs:string) as xs:string convert:binary-to-string($bytes as
xs: anyAt onmi cType, $encodi ng as xs:string, $fallback as xs: bool ean)
as xs:string

Summary | Converts the specifed binary data (xs:base64Binary, xs:hexBinary) to a string:
» The UTF-8 default encoding can be overwritten with the optional $encodi ng argument.

» By default, invalid characterswill bergjected. If $f al | back isset to true, these characterswill
be replaced with the Unicode replacement character FFFD (#).

Errors BXCO0001: The input is an invalid XML string, or the wrong encoding has been
specified.BXCO0002: The specified encoding isinvalid or not supported.

Examples |¢ convert: bi nary-to-string(xs: hexBi nary(' 48656¢c6c6f576f 726¢c64'))
yieldsHel | oVor | d.

convert:string-to-base64

Signatures |convert:string-to-base64($i nput as xs:string) as xs:base64Binary
convert:string-to-base64($i nput as  xs:string, $encoding as
xs:string) as xs:base64Bi nary

Summary | Converts the specified string to a xs: base64Bi nary item. If the default encoding is chosen,
conversion will be cheap, as both xs: stri ng and xs: base64Bi nary items are internally
represented as byte arrays.The UTF-8 default encoding can be overwritten with the optional
$encodi ng argument.

Errors BXCO0001: Theinput cannot be represented in the specified encoding.BXCOD002: The specified
encoding isinvalid or not supported.

Examples |e string(convert:string-to-base64(' Hellowrld')) yields
SGVsb@Xb3JsZA==.

convert:string-to-hex

Signatures |convert: string-to-hex($i nput as  xs:string) as  Xxs: hexBinary
convert:string-to-hex($input as xs:string, $encodi ng as xs:string)
as xs: hexBinary

Summary |Converts the specified string to a xs: hexBi nary item. If the default encoding is chosen,
conversion will be cheap, as both xs: string and xs: hexBi nary items are internally
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represented as byte arrays.The UTF-8 default encoding can be overwritten with the optional
$encodi ng argument.

Errors BXCO0001: Theinput cannot be represented in the specified encoding.BXCOD002: The specified
encoding isinvalid or not supported.

Examples |¢ string(convert:string-to-hex('Hellowrld)) yields

48656C6C6F576F726C64.

Binary Data

convert:bytes-to-base64

Signatures |convert: byt es-t o- base64( $i nput as xs: byte*) as xs: base64Bi nary

Summary |Converts the specified byte sequence to a xs: base64Bi nary item. Conversion is cheap, as
Xs: base64Bi nary itemsareinternally represented as byte arrays.

Errors BXCO0001: Theinput cannot be represented in the specified encoding.BXCOD002: The specified
encoding isinvalid or not supported.

Examples |e string(convert:string-to-base64(' HelloWrld')) yields

SGVshGXb3JIsZA==.

convert:bytes-to-hex

Signatures

convert: byt es-to-hex($input as xs:byte*) as xs: hexBinary

Summary

Converts the specified byte sequence to a xs: hexBi nary item. Conversion is cheap, as
xs: hexBi nary items areinternally represented as byte arrays.

convert:binary-to-bytes

Signatures

convert: bi nary-to-bytes($bin as xs:anyAtom cType) as xs: byte*

Summary

Returns the specified binary data (xs:base64Binary, xs:hexBinary) as a sequence of bytes.

Examples

e convert: bi nary-to-

byt es(xs: base64Bi nary(' QrFzZVggaXMyY29vbA==")) vyieldsthe sequence( 66,
97, 115, 101, 88, 32, 105, 115, 32, 99, 111, 111, 108).
e convert: binary-to-bytes(xs: hexBi nary("4261736558"))

yields the

sequence (66 97 115 101 88).

Numbers

convert:integer-to-base

Signatures

convert:integer-to-base($num as xs:integer,
as xs:string

$base as xs:integer)

Summary

Converts $num to base $base, interpreting it as a 64-bit unsigned integer.The first $base
elementsof thesequence' 0' , . .,"'9","a',.., "' z' areusedasdigits.Validbasesare2,
36.

L)

Errors

BXCO0004: The specified base is not in the range 2-36.

Examples

e convert:integer-to-base(-1, 16) yieds' ffffffffffffffff’.

e convert:integer-to-base(22, 5) yieds' 42'.

convert:integer-from-base

Signatures |convert:integer-from base($str

as xs:string, $base as xs:integer)

as xs:integer
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Summary

Decodesanxs: i nt eger from$st r , assuming that it'sencoded in base $base. Thefirst $base
elementsof thesequence' 0' , . .,' 9" ,"a', .., "' z' arealowed asdigits, case doesn't matter.
Valid bases are 2 - 36. If $st r contains more than 64 bits of information, the result is truncated
arbitarily.

Errors

BXCO0004: The specified baseisnot in the range 2-36.BXCO0005: The specified digitisnot valid
for the given range.

Examples

convert:integer-frombase(' ffffffffffffffff', 16) yields-1.

convert:integer-frombase(' CAFEBABE' , 16) yields3405691582.
convert:integer-frombase('42', 5) yields22.

convert:integer-frombase(convert:integer-to-base(123,
yields 123.

N, 7

Dates and Durations

convert:integer-to-dateTime

Signatures

convert:integer-to-dateTi me($ns as xs:integer) as xs:dateTinme

Summary | Converts the specified number of milliseconds since 1 Jan 1970 to an item of type xs.dateTime.
Examples |s convert:integer-to-dateTi ne(0) yields1970-01- 01T00: 00: 00Z.
e convert:integer-to-dateTi me(1234567890123) yields
2009- 02- 13T23: 31: 30. 123Z.
e convert:integer-to-dateTime(prof:current-ns()) returns the current
milisecondsinthexs: dat eTi ne format.
convert:dateTime-to-integer
Signatures |convert: dateTi me-to-i nteger($dateTi ne as xs: dat eTi ne) as
XS: i nteger
Summary |Converts the specified item of type xs:.dateTime to the number of milliseconds since 1 Jan 1970.
Examples |¢ convert:dateTi nme-to-
i nt eger (xs: dateTine(' 1970-01-01T00: 00: 00Z')) vieldsO.
convert:integer-to-dayTime
Signatures |convert:int eger-to-dayTi me($ns as Xs: i nteger) as
xs: dayTi meDur at i on
Summary | Converts the specified number of milliseconds to an item of type xs:dayTimeDuration.
Examples | convert:integer-to-dayTi me(1234) yiedsPT1. 234S.
convert:dayTime-to-integer
Signatures |convert:dayTi me-to-integer($dayTime as xs:dayTi neDuration) as
XSs: i nteger
Summary |Converts the specified item of type xs.dayTimeDuration to milliseconds represented by an integer.
Examples |s convert:dayTi me-to-integer(xs:dayTi neDuration('PT1S )) yields1000.
Errors
Code ’ Description
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BXCQ0001] Theinput isan invalid XML string, or the wrong encoding has been specified.
BXCO0002 The specified encoding isinvalid or not supported.

BXCO0003 The specified baseis not in the range 2-36.

BXCO0004 The specified encoding isinvalid or not supported.

BXCQO0005 The specified digit is not valid for the given range.

Changelog

Version 8.5

 Updated: convert:binary-to-string: $f al | back argument added.

Version 7.5

e Added: convert:integer-to-dateTime, convert:dateTime-to-integer, convert:integer-to-day Time,
convert:day Time-to-integer.

The module was introduced with Version 7.3. Some of the functions have been adopted from the obsol ete Utility
Module.
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Chapter 39. Cryptographic Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions to perform cryptographic operations in XQuery. The cryptographic
moduleis based on an early draft of the EXPath Cryptographic Module and provides the following functionality:
creation of message authentication codes (HMAC), encryption and decryption, and creation and validation of
XML Digital Signatures.

Conventions

All functions in this module are assigned to the ht t p: / / expat h. or g/ ns/ cr ypt o hamespace, which is
statically bound to the cr ypt o prefix. All errors are assigned to the ht t p: / / expat h. or g/ ns/ error
namespace, which is statically bound to the exper r prefix.

Message Authentication

crypto:hmac
Updated with BaseX 8.6: The key can now be a string or a binary item.

Signatures |crypt o: hmac($nmessage as xs:string, $key as xs:anyAtom cType) as
Xs: base64Bi nary, $algorithm as xs:stringcrypto: hmac($nessage as
xs:string, $key as xs:anyAtom cType) as xs: base64Bi nary, $al gorithm
as xs:string, $encoding as xs:string

Summary |Creates a message authentication code via a cryptographic hash function and a secret $key.
$encodi ng must either be hex, base64 or the empty string and specifies the encoding of the
returned authentication code. Default is base64 . $al gori t hmdescribes the hash agorithm
which is used for encryption. Currently supported are nd5, shal, sha256, sha384, sha512.
Default ismd5 .

Errors CX0013: the specified hashing al gorithm is not supported.CX0014: the specified encoding method
is not supported.CX0019: the specified secret key isinvalid.

Example |Returnsthe message authentication code (MAC) for a given string. Query:

crypto: hmac(' message', ' secretkey',' md5', ' base64')

Result:

34D1E3818B347252A75A4F6D747B21C2

Encryption & Decryption
The encryption and decryption functions underlie several limitations:

* Cryptographic algorithmsare currently limitedtosynmret r i ¢ algorithmsonly. Thismeansthat the same secret
key isused for encryption and decryption.

» Available algorithms are DES and AES.
» Padding isfixed to PKCS5Paddi ng.

» Theresult of an encryption using the same message, algorithm and key looks different each timeiit is executed.
Thisisdueto arandom initialization vector (1V) which isappended to the message and simply increases security.

» AsthelV hasto be passed along with the encrypted message somehow, data which has been encrypted by the
crypt o: encrypt functionin BaseX can only be decrypted by callingthecr ypt o: decr ypt function.
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crypto:encrypt

Signatures

crypto: encrypt ($i nput as xs:string, $encryption as xs:string, $key
as xs:string, $algorithmas xs:string) as xs:string

Summary

Encrypts the given input string. $encr ypt i on must besynmet ri ¢, asasymmetric encryption
is not supported so far. Default issymmet ri ¢ . $key is the secret key which is used for both
encryption and decryption of input data. Its length is fixed and depends on the chosen algorithm:
8 bytes for DES,16 bytes for AES. $al gorithmmust either be DES or AES. Other
algorithms are not supported so far, but, of course, can be added on demand. Default is DES .

Errors

CX0016: padding problems arise.CX0017: padding is incorrect.CX0018: the encryption typeis
not supported.CX0019: the secret key isinvalid.CX0020: the block sizeisincorrect.CX0021: the
specified encryption algorithm is not supported.

Example

Encryptsinput data. Query:

crypto: encrypt (' nessage', 'symetric','keykeyke','DES')

crypto:decrypt

Signatures

crypto: decrypt ($i nput as xs:string, $type as xs:string, $key as
xs:string, $algorithmas xs:string) as xs:string

Summary

Decrypts the encrypted $i nput . $t ype must be symmetri c. An option for asymmetric
encryption will most likely be added with another version of BaseX. Default is synmetri c .
$key isthe secret key which is used for both encryption and decryption of input data. Its length
is fixed and depends on the chosen algorithm: 8 bytes for DES, 16 bytes for AES.
$al gori t hmmust either be DES or AES. Other algorithms are not supported so far, but, of course,
can be added on demand. Default is DES .

Errors

CX0016: padding problems arise.CX0017: padding is incorrect.CX0018: the encryption typeis
not supported.CX0019: the secret key isinvalid.CX0020: the block sizeisincorrect.CX0021: the
specified encryption algorithm is not supported.

Example

Decryptsinput data and returnstheoriginal string. Query:

l et $encrypted : = crypto: encrypt (' nessage',
"symretric', ' keykeyke',' DES')
return crypto: decrypt($encrypted, 'symmetric','keykeyke',' DES')

Result:

message

XML Signatures

XML Signatures are used to sign data. In our case, the data which is signed is an XQuery node. The following
example shows the basic structure of an XML signature.

XML Signature

<Si gnat ur e>
<Si gnedI nf 0>

<Canoni cal i zat i onMet hod/ >

<Si gnat ur eMet hod/ >

<Ref erence>
<Tr ansf or s/ >
<Di gest Met hod/ >
<Di gest Val ue/ >
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</ Ref erence>
<Ref erence/ >
</ Si gnedl nf o>
<Si gnat ur eVal ue/ >
<Keyl nf o/ >
<bj ect/ >
</ Si gnat ur e>

» Signedinfo contains or references the signed data and lists algorithm information

» Reference references the signed node

e Transforms contains transformations (i.e. XPath expressions) that are applied to the input node in order to
sign a subset

» DigestValue holds digest value of the transformed references

 SignatureValue contains the Base64 encoded value of the encrypted digest of the Si gnedl nf o element

» Keylnfo provides information on the key that is used to validate the signature

» Object contains the node which is signed if the signatureis of type envel opi ng

Signature Types

Depending on the signature type, the si gnat ur e element is either placed as a child of the signed node
(envel oped type), or directly contains the signed node (envel opi ng type). Det ached signatures are so far
not supported.

Digital Certificate

The gener at e- si gnat ur e function allows to passadi gital certificate. This certificate holds
parameters that allow to access key information stored in a Java key store which is then used to sign the input
document. Passing adi gi tal certificate simply helpsre-using the same key pair to sign and validate
data. Thedi gital certificat e ispassed asanode and hasthe following form:

<digital-certificate>
<keyst or e-t ype>JKS</ keyst or e-t ype>
<keyst or e- passwor d>. . . </ keyst or e- passwor d>
<key-alias>...</key-alias>
<privat e- key- password>. .. </ privat e- key- passwor d>
<keystore-uri>...</keystore-uri>

</digital -certificate>

crypto:generate-signature

Signatures

crypt o: generate-signature($i nput as node(), $canonicalization as
xs:string, $digest as xs:string, $signature as xs:string, S$prefix
as xs:string, $type as xs:string) as node() crypto:generate-
si gnature($i nput as node(), $canonicalization as xs:string, $di gest
as xs:string, $signature as xs:string, $prefix as xs:string, S$type
as xs:string, $xpath as xs:string, $certificate as node()) as node()
crypt o: generat e-si gnature($i nput as node(), $canonicalization as
xs:string, $digest as xs:string, $signature as xs:string, S$prefix
as xs:string, $type as xs:string, $ext as item()) as node()

Summary

$canoni cal i zati on must either be incl usive-w th-coments, inclusive,
excl usi ve-wi t h-comment s or excl usi ve. Default isi ncl usi ve-wi t h-conment s
. $di gest must be one of the following: SHA1l, SHA256 or SHA512. Default is SHAL .
$si gnat ur e must either be RSA_SHAL or DSA SHAL. Default isRSA _SHAL . $pr ef i x may
be empty and prefixesthe Si gnat ur e element accordingly. $t ype isthe signature type. It must
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either beenvel oped or envel opi ng (detached signatures are not supported so far). Default is
envel oped . $xpat h isan arbitrary XPath expression which specifies a subset of the document
that is to be signed. $certi fi cat e isthe digitia certificate used to sign the input document.
$ext may either be an $xpat h expressionor a$certifi cate.

Errors

CX0001: the canonicalization algorithm is not supported.CX0002: the digest agorithm is
not supported.CX0003: the signature algorithm is not supported.CX0004: the $xpat h-
expressi on isinvaid.CX0005: the root name of $di gi tal - certi fi cat e isnot 'digital-
certificate.CX0007: the key store is null.CX0012: the key cannot be found in the specified key
store.CX0023: the certificate dliasisinvaid.CX0024: an invalid algorithm is specified.CX0025:
an exception occurs while the signing the document.CX0026: an exception occurs during key store
initialization.CX0027: an 10 exception occurs.CX0028: the signature type is not supported.

Example

Generatesan XML Signature. Query:

crypto: generate-signature(<a/>, "', "', "', "', '")

Result:

<a>
<Si gnature xm ns="http://ww. w3. org/ 2000/ 09/ xm dsi g#" >
<Si gnedl nf o>
<Canoni cal i zati onMet hod Al gorithm="http://ww. w3. or g/ TR/ 2001/ REC-
xm - c14n-20010315#W t hComment s"/ >
<Si gnat ureMet hod Al gorithm="http://ww. w3. or g/ 2000/ 09/ xm dsi g#r sa-
shal"/ >
<Ref erence URI ="">
<Tr ansf or ns>
<Transform Al gorithm="http://ww. w3. or g/ 2000/ 09/
xm dsi g#envel oped- si gnature"/ >
</ Tr ansf or ns>
<Di gest Met hod Al gori t hme"http://ww. w3. or g/ 2000/ 09/
xm dsi g#shal"/ >
<Di gest Val ue>9hvH4qzt nl YgYf JDRLnEMPJdoaY=</ Di gest Val ue>
</ Ref erence>
</ Si gnedl| nf 0>
<Si gnat ur eVal ue>Pn/ Jr 44WBcdARf f 2UVYEI wyWL563XdgnU87nusAl aHgzd
+U3Sr j VIhPFLDeODJf xVt YzLFaznTYE
P3ddeoFnyA==</ Si gnat ur eVal ue>
<Keyl nf 0>
<KeyVal ue>
<RSAKeyVal ue>
<Modul us>rt vpFSbCl E2BJePl VYLI Rl j XI OR7ESr 2+D
+JOVKn7 AM7VZbcbhRDPeqRbj SkEz1HWC/ NO67t j B3gH
4/ APPT9bGQ==</ Modul us>
<Exponent >AQAB</ Exponent >
</ RSAKeyVal ue>
</ KeyVal ue>
</ Keyl nf 0>
</ Si gnat ur e>
</ a>

crypto:validate-signature

Signatures |crypt o: val i dat e- si gnat ur e( $i nput -doc as node()) as xs: bool ean

Summary |Checks if the given node contains a Si gnat ur e element and whether the signature is valid. In
thiscaset r ue isreturned. If the signature isinvalid the function returnsf al se.

Errors CX0015: the signature element cannot be found.CX9994: an unspecified problem occurs during
validation.CX9996: an 1O exception occurs during validation.

Example |Validatesan XML Signature. Query:
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let $sig := crypto: generate-signature(<a/>, "', "', "', """, ")
return crypto:validate-signature($sig)

Result:
true
Errors
Code Description

CX0001 |The canonicalization algorithm is not supported.

CX0002 |Thedigest algorithm is not supported.

CX0003 |The signature algorithm is not supported.

CX0004 |The XPath expression isinvalid.

CX0005 |Theroot element of argument $digital-certificate must have the name 'digital-certificate'.

CX0006 |The child element of argument $digital-certificate having position $position must have the name
$child-element-name.

CX0007 |Thekeystoreisnull.

CX0008 |I/O error while reading keystore.
CX0009 |Permission denied to read keystore.
CX0010 |Thekeystore URL isinvalid.
CX0011 |Thekeystore typeis not supported.

CX0012 |Cannot find key for aliasin given keystore.
CX0013 |The hashing algorithm is not supported.
CX0014 |Theencoding method is not supported.
CX0015 |Cannot find Signature element.

CX0016 |No such padding.

CX0017 |Incorrect padding.

CX0018 |Theencryption typeis not supported.

CX0019 |The secret key isinvaid.

CX0020 |lllega block size.

CX0021 |Thealgorithmis not supported.

CX0023 |Aninvalid certificate dliasis specified. Added to the official specification.

CX0024 |Thealgorithmisinvalid. Added to the official specification.

CX0025 |Signature cannot be processed. Added to the official specification.

CX0026 |Keystore cannot be processed. Added to the official specification.

CX0027 |An /O Exception occurred. Added to the official specification.

CX0028 |The specified signature type is not supported. Added to the official specification.

Changelog
Version 8.6
» Updated: crypto:hmac: The key can now be a string or a binary item.

The Module was introduced with Version 7.0.
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Chapter 40. CSV Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains asingle function to parse CSV input. CSV (comma-separated values) is a popular
representation for tabular data, exported e. g. from Excel.

Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ nodul es/ csv namespace, which is
statically bound to the csv prefix. All errors are assigned to the ht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Conversion

XML: Direct, Attributes

CSV isconverted to XML asfollows:

* Theresulting XML document has a<csv> root e ement.

* Rowsare represented via<r ecor d> elements.

» Fieldsare represented via<ent r y> elements. The value of afield is represented as text node.

» If theheader optionissettotr ue, thefirst text lineis parsed as table header, and the <ent r y> elements
are replaced with the field names:

» Empty namesare represented by asingle underscore (_), and charactersthat are not valid in element namesare
replaced with underscoresor (wheninvalid asfirst character of an element name) prefixed with an underscore.

« If thel ax optionissettof al se, invalid characters will be rewritten to an underscore and the character’s
four-digit Unicode, and underscores will be represented as two underscores (__). The resulting element
names may be less readable, but can always be converted back to the original field names.

o Ifformat issettoattri but es, field nameswill be stored in name attributes.

Map

If f or mat isset to map, the CSV datawill be converted to an XQuery map:

 All records are enumerated with positive integers.

» By default, al entries of arecords are represented in a sequence.

» If theheader optionissettot r ue, amap iscreated, which contains al field names and its values.

A little advice: in the Database Creation dialog of the GUI, if you select CSV Parsing and switch to the Parsing
tab, you can see the effects of some of the conversion options.

Options
Updated with Version 8.6: improved Excel compatibility

In the following table, all available options are listed. The Excel column indicates what are the preferred options
for data that isto be imported, or has been exported from Excel.

Option ‘ Description ‘Allowed ’ Default ‘ Excel
separ at or |Defines the character which separates the entries of ajcomma, comma sem col on
record inasingle line. sem col on,
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col on,

t ab,
space or
a single
character

header

Indicatesif thefirst line of the parsed or serialized CSV
datais atable header.

yes, no no

f or mat

Specifiestheformat of the XML data. Theformat isonly
relevant if the header option is activated:

direct, |direct
attributes,

mep
e With direct conversion, fiedd names are

represented as element names

* With attri but es conversion, field names are
stored in nane attributes

* With map conversion, the input is converted to an
XQuery map

| ax

Specifies if alax approach is used to convert QNames|yes, no
to JSON names.

yes no

quot es

Specifies how quotes are parsed: yes, no yes yes

e Parsing: If the option is enabled, quotes at the
start and end of a vaue will be treated as control
characters. Separators and newlineswithin the quotes
will be adopted without change.

» Seridization: If the option is enabled, the value will
be wrapped with quotes. A quote character in the
value will be encoded according to the rules of the
backsl ashes option.

backsl| ashesSpecifies how quotes and other characters are escaped:

yes, no no no

e Parsing: If theoptionisenabled,\ r ,n and\ t will be
replaced with the corresponding control characters.
All other escaped characters will be adopted as
literals (e.g:\ " _ "). If the option is disabled, two
consecutive quotes will be replaced with a single
guote (unlessquot es isenabled and the quoteisthe
first or last character of avalue).

e Seridlization: If the option isenabled, \ r, n,\'t,"
and the separator character will be encoded with a
backslash. If the option is disabled, quotes will be
duplicated.

Functions

cCSv.parse

Signatures

csv:parse($input as xs:string) as
csv: parse($i nput as xs:string, $options as nmap(xs:string,

as item)

docunent - node( el enent (csv))

item()))

Summary |Converts the CSV data specified by $i nput to an XML document or a map. The $opt i ons
argument can be used to control the way the input is converted.
Errors BXCS0001: the input cannot be parsed.
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csv:serialize

Signatures |csv: serialize($input as node()) as xs:stringcsv:serialize($input
as node(), $options as nmap(xs:string, item())) as xs:string

Summary | Serializesthenode specified by $i nput asCSV data, and returnstheresult asxs: st ri ng. Items
can also be serialized as JSON if the Serialization Parameter met hod issettocsv.The$opt i ons
argument can be used to control the way theinput is serialized.

Errors BXCS0002: the input cannot be serialized.

Examples

Example 1: Converts CSV datato XML, interpreting the first row as table header:

Input addr essbook. csv:

Nare, Fi rst Nane, Address, City
Huber, Sepp, Haupt straRe 13, 93547 Hi ntertupfing

Query:

let $text := file:read-text (' addressbook. csv')
return csv:parse($text, map { 'header': true() })

Result:

<csv>
<record>
<Name>Huber </ Nanme>
<Fi r st _Name>Sepp</ Fi r st _Nane>
<Addr ess>Haupt st raBe 13</ Addr ess>
<Ci ty>93547 Hintertupfing</Cty>
</record>
</ csv>

Example2: Convertssome CSV datato XML and back, and checksif theinput and output are equal . The expected
resultist r ue:

Query:

let $options := map { 'lax': false() }

let $input := file:read-text (' sone-data.csv')

| et $output := $input => csv:parse($opti ons) => csv:serialize($options)
return $i nput eq $out put

Example 3: Converts CSV datato an XQuery map item and serializes its contents:

Query:
let $text := "Nane; City" || out:nl() || "John;Newton" || out:nl() || "Jack;d dtown"
let $options := map {
‘separator': ';',
"format’ D map',
' header' : true()
}

return csv: parse($text, $options)

Result:
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map {
1. map {
"City": "Newon",
"Nane": "John"
s
2: map {
"City": "d dtown",
"Nane": "Jack"
}
}
Errors
Code Description

BXCS0001] The input cannot be parsed.
BXCS0002 The node cannot be serialized.

Changelog

Version 8.6

» Updated: Options: improved Excel compatibility
Version 8.0

» Added: backsl ashes option

Version 7.8

» Updated: csv:parse now returns a document node instead of an element, or an XQuery map if f or mat is set
to map.

e Added: f or mat and| ax options

The module was introduced with Version 7.7.2.
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Chapter 41. Database Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions for processing databases from within X Query. Existing databases can be
opened and listed, its contents can be directly accessed, documents can be added to and removed, etc.

Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ nodul es/ db namespace, which is
statically bound to the db prefix. All errors are assigned to the ht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Database Nodes

Database nodes are XML nodes which are either stored in a persistent database or part of a so-called database
fragment. All XML fragments can be converted to database fragments by e. g. applying the transform expression
on an XML fragment:

copy $c := elenent hello { "world" } nmodify () return $c
General Functions

db:system

Signatures ‘db: system() as el ement(system

Summary | Returnsinformation on the database system, such asthe database path and current database settings.
The output is similar to the INFO command.

db:info

Signatures |db: i nfo($db as xs:string) as el enent(database)
Summary |Returns metainformation on the database $db. The output is similar to the INFO DB command.
Errors BXDB0002: the addressed database does not exist or could not be opened.

db:property

Introduced with Version 8.6:

Signatures |db: property($db as xs:string, S$property as xs:string) as
Xs: anyAt om cType

Summary |Returns the specified $pr operty of the database $db. The available properties are the ones
returned by db:info.

Errors BXDB0017: the specified property is unknown.
Examples |e db: property('db', 'size') returnsthe number of bytes occupied by the database db.

e dh: property(' xmark', 'textindex') indicatesif the xnark database has a text
index.

o db: property('discogs', 'uptodate') indicatesif the database statistics and index
structures of the di scogs database are up-to-date.
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db:list
Signatures |db: list() as xs:string* db:list($db as xs:string) as xs:string*
db:list($db as xs:string, $path as xs:string) as xs:string*
Summary | The result of thisfunction is dependent on the number of arguments:
* Without arguments, the names of all databases are returned that are accessible to the current user.
* |f adatabase $db is specified, al documents and raw files of the specified database are returned.
» Thelist of returned resources can be restricted by the $pat h argument.
Errors BXDB0002: the addressed database does not exist or could not be opened.
Examples |e db:1ist("docs") returnsthe names of al documents of a database named docs.
db:list-details
Signatures |db: list-details() as elenent(database)* db:list-details($db as
xs:string) as elenment(resource)* db:list-details($db as xs:string,
$path as xs:string) as el ement(resource)*
Summary |Without arguments, an element is returned for each database that is accessible to the current user:
» Anelement has avalue, which isthe name of the database, and severa attributes, which contain
the number of stored resources, the modification date, the database size on disk (measured in
bytes), and a path to the original database input.
If adatabase $db is specified, an element for each documents and raw file of the specified database
isreturned:
» Anelement has avalue, which isthe name of the resource, and several attributes, which contain
the content type, the modification date, the raw flag (which indicates if the resource is binary or
XML), and the size of aresource.
» The vaue of the size attribute depends on the resource type: for documents, it represents the
number of nodes; for binary data, it represents the file size (measured in bytes).
* Returned databases resources can be further restricted by the $pat h argument.
Errors BXDB0002: the addressed database does not exist or could not be opened.
Examples |e db:list-detail s("shop") returnsthe names plus additional info on all resources of a
database named shop.
db:backups
Signatures |db: backups() as el enent (backup)* db: backups($db as xs:string) as
el enent ( backup) *
Summary |Returns an element sequence containing all available database backups.If a database $db is
specified, the sequence will be restricted to the backups matching this database.
Examples |¢ db: backups("fact book") returnsall backups that have been made from the f act book
database.

Read Operations

db:open

Signatures |db: open($db as xs:string) as docunent-node()* db:open($db as

xs:string, $path as xs:string) as docunent-node()*
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Summary | Opens the database $db and returns all document nodes.The document nodes to be returned can
be filtered with the $pat h argument.

Errors BXDB0002: the addressed database does not exist or could not be opened.

Examples |¢ db: open("docs") returnsal documents from the database named docs.

» db: open("db", "one") returnsall documents from the database named db located in the
path one.

o« for $i in1to 3 return db:open("db" || $i)//itemreturnsall itemelements
from the databasesdb1, db2 and db3.

db:open-pre

Signatures |db: open-pre($db as xs:string, $pre as xs:integer) as node()

Summary |Opens the database $db and returns the node with the specified $pr e vaue.The PRE value
provides very fast access to an existing database node, but it will change whenever a node with a
smaller pre valuesis added to or deleted from a database.

Errors BXDB0002: the addressed database does not exist or could not be opened.BXDB0O009: the specified
pre value does not exist in the database.

Examples |¢ db: open-pre("docs", 0) returnsthefirst database node from the database named docs.

db:open-id

Signatures |db: open-id($db as xs:string, $id as xs:integer) as node()

Summary | Opensthe database $db and returns the node with the specified $i d value.Each database node has
apersistent ID value. Access to the node id can be sped up by turning on the UPDI NDEX option.

Errors BXDB0002: the addressed database does not exist or could not be opened.BXDB0009: the specified
id value does not exist in the database.

db:node-pre

Signatures |db: node- pre($nodes as node()*) as xs:integer*

Summary |Returns the pre values of the nodes supplied by $nodes, which must al be database nodes. The
PRE value provides very fast access to an existing database node, but it will change whenever a
node with asmaller pre valuesis added to or deleted from a database.

Errors BXDB0001: $nodes contains a node which is not stored in a database.

Examples |¢ db: node-pre(doc("input")) retuns O if the database i nput contains a single

document.

db:node-id

Signatures |db: node- i d( $nodes as node()*) as xs:integer*

Summary |Returns the id values of the nodes supplied by $nodes, which must all be database nodes.Each
database node has a persistent ID value. Access to the node id can be sped up by turning on the
UPDI NDEX option.

Errors BXDB0001: $nodes contains anode which is not stored in a database.

db:retrieve

Signatures |db: retri eve($db as Xs:string, $pat h as Xs:string) as
Xs: base64Bi nary

Summary |Returns a binary resource addressed by the database $db and $path as streamable
Xs: base64Bi nary.
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Errors BXDB0002: the addressed database does not exist or could not be opened.BXDB0O0O03: the
database is not persistent (stored on disk).FODCO002: the addressed resource cannot be
retrieved.FODCO007: the specified path isinvalid.

Examples |» db:retrieve("DB", "nusic/01. np3") returnsthe specified audio file as raw data.

e streammaterialize(db:retrieve("DB", "mnusic/01l. mp3")) materiadizesthe
streamable result in main-memory before returning it.

e convert:binary-to-string(db:retrieve("DB", "info.txt"), 'UTF-8")
converts a binary database resource as UTF-8 text and returns a string.

db:export

Signatures |db: export ($db as xs:string, $path as xs:string) as enpty-sequence()
db: export ($db as xs:string, $path as xs:string, $parans as iten())
as enpty-sequence()

Summary | Exports the specified database $db to the specified file $pat h. Existing files will be overwritten.
The $par ans argument contains serialization parameters (see Serialization for more details),
which can either be specified
» aschildren of an <out put : seri al i zati on- par anet er s/ > element, as defined for the

fn:serialize() function; e.g.:
<out put : seri al i zat i on- par anet er s>
<out put : met hod val ue="xm "' />
<out put : cdat a- secti on-el ements val ue="di v"/>
</ out put:serialization-paramneters>
» asmap, which contains al key/value pairs:
map { "method": "xm ", "cdata-section-elenents": "div", ... }

Errors BXDB0002: the addressed database does not exist or could not be opened.

Examples |Export all files as text:
db: export ("DB", "/home/john/xm/texts", map { 'nethod' : 'text' })

The following query can be used to export parts of the database:

let $target := '/hone/john/xm/target'

for $doc in db:open('DB, 'collection')

let $path := $target || db: pat h($doc)

return (
file:create-dir(file:parent($path)),
file:wite($path, $doc)

)

Value Indexes

db:text
Signatures |db: text ($db as xs:string, $string as item()) as text()*
Summary |Returns al text nodes of the database $db that have $st ri ng as their string value and that are

stored in the text index.
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Errors BXDB0002: the addressed database does not exist or could not be opened.BXDB0004: the index
isnot available.
Examples |e db:text("DB", "QUERY")/.. returnstheparentsof all text nodes of the database DB that

match the string QUERY.

db:text-range

Signatures

db: text-range($db as
Xs:string) as text()*

xs:string, $mn as xs:string, $max as

Summary

Returns all text nodes of the database $db that are located in between the $mi n and $max strings
and that are stored in the text index.

Errors

BXDB0002: the addressed database does not exist or could not be opened.BXDB0004: the index
is not available.

Examples

o dh:text-range("DB", "2000", "2001") returnsal text nodes of the database DB
that are found in between 2000 and 2001.

db:attribute

Signatures

db: attribute($db as xs:string, $string as iten()) as attribute()*
db:attribute($db as xs:string, $string as iten(), $nane as
xs:string) as attribute()*

Summary |Returns al attribute nodes of the database $db that have $st ri ng as string value and that are
stored in the attribute index.If $nane is specified, the resulting attribute nodes are filtered by their
attribute name.

Errors BXDB0002: the addressed database does not exist or could not be opened.BXDB0004: the index
isnot available.

Examples |s db:attribute("DB", "QUERY", "id")/.. returnstheparentsof ali d attribute nodes

of the database DB that have QUERY as string value.

db:attribute-range

Signatures

db:attribute-range($db as xs:string, $mn as xs:string, $nmax as
xs:string) as attribute()* db:attribute-range($db as xs:string,
$min as xs:string, $max as xs:string, $nane as xs:string) as
attribute()*

Summary |Returns al attributes of the database $db, the string values of which are larger than or equal to
$m n and smaller than or equal to $nax and that are stored in the attribute index.

Errors BXDB0002: the addressed database does not exist or could not be opened.BXDB0004: the index
isnot available.

Examples |e db:attribute-range("DB", "id456", "id473", 'id") returnsal @ d attributes

of the database DB that have a string value in betweeni d456 andi d473.

db:token

Signatures |db: token($db as xs:string, $token as item()) as attribute()*
db: t oken($db as xs:string, $token as item(), $nane as xs:string)
as attribute()*

Summary |Returnsall attribute nodesof thedatabase $db, the value of which containsthe specified $t oken.If
$nane is specified, the resulting attribute nodes are filtered by their attribute name.

Errors BXDB0002: the addressed database does not exist or could not be opened.BXDB0004: the index
isnot available.
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Examples

* db:token("DB", "row', "class")/parent::divreturnsalldi v nodesof database
DB with acl ass attribute that contains the token r ow.

Updates

Important note: All functions in this section are updating functions: they will not be immediately executed, but
gueued on the Pending Update List, which will be processed after the actual query has been evaluated. This means
that the order in which the functions are specified in the query does usually not reflect the order in which the
code will be evaluated.

db:create

Signatures

db: create($db as xs:string) as enpty-sequence() db:create($db as
xs:string, S$inputs as item()*) as enpty-sequence() db:create($db
as xs:string, $inputs as iten()*, $paths as xs:string*) as enpty-
sequence() db: create($db as xs:string, $inputs as iten()*, $paths
as xs:string*, $options as map(*)) as enpty-sequence()

Summary |Creates a new database with name $db and adds initial documents specified via $i nput s to the
specified $pat hs:
* $i nput s may be strings or nodes:
< nodes may be of any type except for attributes
* strings can be a URI pointing to afile/directory or an XML string (which is detected by the
leading < character)
» apath must be specified if the input is not afile or directory reference
» The parsing and indexing behavior can be controlled via$opt i ons:
« allowed optionsare ADDCACHE and theindexing, full-text indexing, parsing and XML parsing
options, all in lower case
» parsing optionswill only impact string input (URIs, XML strings), because nodes have already
been parsed.
» An existing database will be overwritten.
* Database creation takes place after most other update operations (see Pending Update List). As
aconsequence, anewly created database cannot be addressed in the same query.

Errors FODC0002: an input points to an unknown resource.FOUPO001: an attribute was specified as
input.BXDBO0O7: adatabaseis opened by another process.BXDB0011: the specified nameisnot a
valid database name.BXDB0012: two db: cr eat e statements with the same database name were
specified.BXDB0013: the number of specified inputs and paths differs.

Examples |e db: creat e("DB") createsthe empty database DB.

e db:create("DB", "/hone/dir/doc.xm") creates the database DB and adds the
document / horre/ di r / doc. xm asinitia content.

o db:create("DB", <al/> "doc.xm") createsthe database DB and adds the document
with content <a/ > under the name doc. xm .

e db:create("DB", "/honme/dir/", "docs/dir") createsthe database DB and adds
the documentsin/ homne/ di r to the database under the path docs/ di r.

e db:create("DB", file:list('."), (), mp { '"ftindex': true() })
adds all files of the current working directory to a new database, preserving relative filesystem
paths and creating a full-text index.

204



Database Module

db:drop

Signatures |db: drop($db as xs:string) as enpty-sequence()

Summary |Drops the database $db and all connected resources.

Errors BXDB0002: the addressed database does not exist or could not be opened.BXDBO0O07: a database
is opened by another process.

Examples |¢ db: drop(" DB") dropsthe database DB.

db:add

Signatures |db: add($db as xs:string, $input as item()) as enpty-sequence()
db: add($db as xs:string, $input as itenm(), $path as xs:string) as
enpt y- sequence() db: add($db as xs:string, $input as iten(), $path
as xs:string, $options as map(*)) as enpty-sequence()

Summary |Adds documents specified by $i nput to the database $db with the specified $pat h:

A document with the same path may occur more than once in a database. If you want to enforce
single instances, use db:replace instead.

+ Seedb:create for more details on the input argument.

e The parsing behavior can be controlled via$opt i ons:

« alowed options are ADDCACHE and the parsing and XML parsing options, al in lower case
e parsing optionswill only impact string input (URIs, XML strings), because nodes have already
been parsed
Errors BXDB0002: the addressed database does not exist or could not be opened.FODC0002: the input
points to an unknown resource.FOUP0001: an attribute was specified as input.
Examples |e db: add("DB", "/honme/dir/doc.xm") addsthefile/ hone/dir/doc.xm tothe
database DB.

e db:add("DB", <al/> "doc.xm ") addsadocument node to the database DB under the
namedoc. xm .

e db:add("DB", "/honme/dir", "docs/dir", map { 'addcache': true() })
adds all documentsin/ home/ di r to the database DB under the path docs/ di r . In order to
reduce memory consumption, the files will be cached before being added to the database.

db:delete
Signatures |db: del et e($db as xs:string, $path as xs:string) as enpty-sequence()
Summary |Deletes resource(s), specified by $pat h, from the database $db.
Errors BXDB0002: the addressed database does not exist or could not be opened.BXDB0008: the specified
path isinvalid.
Examples |¢ db: del et e(" DB", "docs/dir/doc. xm ") deletes the resource docs/dir/
doc. xm from DB.

o db: delete("DB", "docs/dir") deletes al resources from DB in the specified path

docs/dir.
db:copy
Signatures |db: copy($db as xs:string, $name as xs:string) as enpty-sequence()
Summary | Creates acopy of the database $db, which will be called $narre.
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Errors

db:alter

Signatures

BXDB0002: the addressed database does not exist or could not be opened.BXDB0O0O11: invalid
database name.BXDB0016: name of source and target database is equal.

db: al ter($db as xs:string, $nanme as xs:string) as enpty-sequence()

Summary

Renames the database $db to $nane.

Errors

BXDB0002: the addressed database does not exist or could not be opened.BXDBO011: invalid
database name.BXDB0016: name of source and target databaseis equal.

db:create-backup

Signatures

db: cr eat e- backup($db as xs:string) as enpty-sequence()

Summary

Creates a backup of the database $db.

Errors

BXDB0002: the addressed database does not exist or could not be opened.BXDBO011: invalid
database name.

Examples

e dh: creat e- backup("DB") createsabackup of the database DB.

db:drop-backup

Signatures |db: dr op- backup($nane as xs:string) as enpty-sequence()

Summary |Dropsall backupsof the database with the specified $nane. If thegiven $nane pointsto aspecific
backup file, only this specific backup file is deleted.

Errors BXDB0002: No backup file found.BXDB0011: invalid database name.

Examples |¢ db: drop- backup("DB") dropsall backups of the database DB.

e db: drop- backup("DB-2014-03-13-17- 36-44") drops the specific backup file
DB- 2014- 03- 13- 17- 36- 44. zi p of the database DB.

db:restore

Signatures |db: rest ore($nane as xs:string) as enpty-sequence()

Summary |Restores the database with the specified $name. The $nanme may include the timestamp of the
backup file.

Errors BXDB0011: invalid database name.BXDB0015: No backup found.

Examples |¢ db: restore("DB") restoresthe database DB.

o db:restore("DB-2014-03-13-18-05-45") restoresthe database DB from the backup
file with the given timestamp.

db:optimize

Signatures |db: optim ze($db as xs:string) as enpty-sequence() db:optim ze($db
as Xs:string, $al | as xs: bool ean) as enpt y- sequence()
db: optim ze($db as xs:string, $all as xs:boolean, $options as
map(*)) as enpty-sequence()

Summary | Optimizes the meta data and indexes of the database $db.If $al | ist r ue, the complete database
will berebuilt. The$opt i ons argument can be used to control indexing. The syntax isidentical to
the db:create function: Allowed options are all indexing and full-text options. UPDI NDEX is only
supported if $al | istrue.

Errors BXDB0002: the addressed database does not exist or could not be opened.FOUP0002: an error
occurred while optimizing the database.
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Examples |« db: optini ze(" DB") optimizesthe database structures of the database DB.
 db:optimze("DB", true(), map { 'ftindex': true() }) optimizesal

database structures of the database DB and creates a full-text index.

db:rename

Signatures |db: rename($db as xs:string, $source as xs:string, $target as
Xs:string) as enpty-sequence()

Summary |Moves al resources(s) of database $db, which are found in the supplied $sour ce path, to the
supplied $t ar get path. The paths may point to single resources or directories. No updates will
take place if a non-existing source path is supplied.

Errors BXDB0002: the addressed database does not exist or could not be opened.BXDB0008: the specified
source or target path, or one of its descendants, isinvalid.

Examples |¢ db:rename("DB", "docs/dir/doc.xm ", "docs/dir/newdoc.xm ") renames

theresourcedocs/ di r/ doc. xm todocs/ di r/ newdoc. xmi in the database DB.
e db:renanme("DB", "docs/dir", "docs/newdir") moves al resources in the
database DB from docs/ di r to { Codeldocs/newdir}}.

db:replace

Signatures |db: repl ace($db as xs:string, $path as xs:string, $input as item())
as enpty-sequence() db: repl ace($db as xs:string, $path as xs:string,
$input as iten(), $options as map(*)) as enpty-sequence()

Summary |Replaces a resource, specified by $pat h, in the database $db with the contents of $i nput, or
addsit as a new resource;

» Seedb:create for more details on the input argument.
 The parsing behavior can be controlled via$opt i ons:
« alowed options are ADDCACHE and the parsing and XML parsing options, al in lower case
 parsing optionswill only impact string input (URIs, XML strings), because nodes have already
been parsed
* For historical reasons, the order of the 2nd and 3rd argument is different to db:add and db:create

Errors BXDB0002: the addressed database does not exist or could not be opened.BXDB0014: the path
pointsto adirectory.FODC0002: the input points to an unknown resource.FOUPO0O01: an attribute
was specified as input.

Examples |s db:replace("DB", "docs/dir/doc.xm", "/hone/dir/doc.xm") replaces

the content of the document docs/ di r/ doc. xm in the database DB with the content of the
file/ homre/ di r/ doc. xmi .

e dh:replace("DB", "docs/dir/doc.xm", "<al>") replaces the content of the
document docs/ di r/ doc. xm in the database DB with <a/ >.

e db:replace("DB", "docs/dir/doc.xm", docunent { <al/> }) replacesthe
content of thedocument docs/ di r/ doc. xm in the database DB with the specified document
node.

The following query can be used to import files from a directory to a database:

| et $source := "'/hone/john/xm /source'
for $file in file:list($source, true())
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let $path := $source || $file
where not (file:is-dir($path))

return db:replace('db', $file, doc($path))

db:store

Signatures |db: store($db as xs:string, $path as xs:string, $input as item())
as enpty-sequence()

Summary |Replaces a binary resource specified by $i nput in the database $db and the location specified
by $pat h, or addsit as new resource.

Errors BXDB0002: the addressed database does not exist or could not be opened.BXDB0003: the database
isnot persistent (stored on disk).FODCO007: the specified path isinvalid. FOUPO002: the resource
cannot be stored at the specified location.

Examples |+ db:store("DB", "vi deo/ sanpl e. nov", file:read-

bi nary(' vi deo. nov' ) ) storesthe addressed video file at the specified location.
db:output

Signatures |db: out put ($result as iten()*) as enpty-sequence()

Summary | Thisfunction can be used to both perform updates and return resultsin asingle query. The argument
of the function will be evaluated, and the resulting items will be cached and returned after the
updates on the pending update list have been processed. As nodes may be updated, they will be
copied before being cached.The function can only be used together with updating expressions; if
the function is called within atransform expression, its results will be discarded.

Examples |+ db:output("Prices have been del eted."), delete node //price deletes

al pri ce elementsin adatabase and returns an info message.

db:output-cache

Signatures |db: out put - cache() as item()*

Summary |Returns the items that have been cached by db:output. It can be used to check which items will
eventually be returned as result of an updating function.This function is non-deterministic: It will
return different results before and after items have been cached. It is e. g. useful when writing unit
tests.

db:flush

Signatures |db: fl ush($db as xs:string) as enpty-sequence()

Summary |Explicitly flushes the buffers of the database $db. This command is only useful if AUTOFLUSH
hasbeensettof al se.

Errors BXDB0002: the addressed database does not exist or could not be opened.

Helper Functions

db:name

Signatures

db: name($node as node()) as xs:string

Summary

Returns the name of the database in which the specified database node $node is stored.

Errors

db:path

Signatures ‘

BXDB0001: $nodes contains a node which is not stored in a database.

db: pat h($node as node()) as xs:string
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Summary

‘ Returns the path of the database document in which the specified database node $node is stored.

Errors

‘ BXDB0001: $nodes contains a node which is not stored in a database.

db:exists

Signatures

db: exi st s($db

as xs:string) as xs:bool ean db: exi sts($db
Xs:string,

$path as xs:string) as xs:bool ean

as

Summary

Checks if the database $db or the resource specified by $pat h exists. f al se isreturned if a
database directory has been addressed.

Examples

e db: exi sts("DB") returnst r ue if the database DB exists.

o db: exists("DB", "resource") retunstrue if resour ce isan XML document or

araw file.
db:is-raw
Signatures |db: i s-raw($db as xs:string, $path as xs:string) as xs:bool ean
Summary |Checksif the specified resource in the database $db and the path $pat h exists, and if itisabinary
resource.
Errors BXDB0002: the addressed database does not exist or could not be opened.
Examples |s db:is-raw("DB", "nusic/01l. nmp3") returnstr ue.
db:is-xml
Signatures |db: i s-xm ($db as xs:string, $path as xs:string) as xs:bool ean
Errors BXDB0002: the addressed database does not exist or could not be opened.
Summary |Checks if the specified resource in the database $db and the path $pat h exists, and if it is an
XML document.
Examples |¢ db:is-xm ("DB", "dir/doc.xm") returnstrue.

db:content-type

Signatures |db: content-type($db as xs:string, $path as xs:string) as xs:string

Summary |Retrieves the content type of a resource in the database $db and the path $pat h.The file
extension is used to recognize the content-type of a resource stored in the database. Content-type
appl i cation/ xm will be returned for any XML document stored in the database, regardiess
of itsfile name extension.

Errors BXDB0002: the addressed database does not exist or could not be opened.FODCO002: the
addressed resource is not found or cannot be retrieved.

Examples |e db: content-type("DB", "docs/docO1l. pdf") returnsappl i cati on/ pdf.
e dh:content-type("DB", "docs/docOl.xm ") returnsappli cation/xmn .
» db:content-type("DB", "docs/doc01") returnsappli cation/xm ,ifdb:i s-

xm ("DB", "docs/docOl1") returnstr ue.

Errors

Code Description

BXDB0001

The referenced XML nodeis no database node, i.e. it is neither stored in a database nor represented
as database fragment.
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BXDB0002

The addressed database does not exist or could not be opened.

BXDB0003

The addressed database is not persistent (stored on disk).

BXDB0004

The database lacks an index structure required by the called function.

BXDB0005

A query is expected to exclusively return database nodes of a single database.

BXDB0006

A database path addressed with doc () contains more than one document.

BXDB00O7

A database cannot be updated because it is opened by another process.

BXDB0008

The specified database path isinvalid.

BXDB0009

The addressed database id or pre value is out of range.

BXDB0011

The name of the specified database isinvalid.

BXDB0012

A database can only be created once.

BXDB0013

The number of specified inputs and paths differs.

BXDB0014

Path pointsto a directory.

BXDB0015

No backup is found.

BXDB0016

Name of the source and target database is equal.

BXDB0017

The specified property is unknown..

Changelog

Version 8.6

» Added: db:property

Version 8.4

» Updated: db:create, db:add, db:replace: support for ADDCACHE option.

» Added: db:token

Version 8.3

» Updated: db:list-details: attributes with name of database and date of backup added to results.

 Updated: db:backups now include attributes with name of database and date of backup.

» Updated: Value Indexes: raise error if no index exists.

Version 8.2

» Added: db:output-cache

* Removed:
Version 7.9

» Updated:

db:event

parsing options added to db:create, db:add and db:replace.

» Updated: allow UPDI NDEX if $al | istrue.

Version 7.8.2

* Added: db:alter, db:copy, db:create-backup, db:drop-backup, db:restore

Version 7.8

* Removed:

db:fulltext (use ft:search instead)
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Version 7.7
» Added: db:export, db:name, db:path
» Updated: $opt i ons argument added to db:create and db:optimize.

 Updated: the functions no longer accept Database Nodes as reference. Instead, the name of a database must
now be specified.

Version 7.6

» Updated: db:create: allow more than one input and path.
Version 7.5

» Updated: db:add: input nodes will be automatically converted to document nodes
* Added: db:backups

* Added: db:create

» Added: db:drop

Version 7.3

» Added: db:flush

Version7.2.1

* Added: db:text-range, db:attribute-range, db:output
Version 7.1

» Added: db:list-details, db:content-type

* Updated: db:info, db:system, db:retrieve

Version 7.0

* Added: db:retrieve, db:store, db:exists, db:is-raw, db:is-xml

* Updated: db:list, db:open, db:add
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Chapter 42. Fetch Module

Read this entry online in the BaseX Wiki.

This XQuery Module provides simple functions to fetch the content of resources identified by URIs. Resources
can be stored locally or remotely and e.g. usethefil e:// orhttp:// scheme. If more control over HTTP
requests is required, the HTTP Module can be used. With the HTML Module, retrieved HTML documents can
be converted to XML.

Conventions

All functionsinthismoduleare assigned totheht t p: / / basex. or g/ nodul es/ f et ch namespace, whichis
statically bound to thef et ch prefix. All errorsareassignedtotheht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Functions

fetch:binary

Signatures |f et ch: bi nary($uri as xs:string) as xs:base64Bi nary

Summary |Fetches the resource referred to by the given URI and returns it as streamable
Xs: base64Bi nary.

Errors BXFEO001: the URI could not be resolved, or the resource could not be retrieved.

Examples |e fetch: binary("http://images.trulia.con bl oging/c/5/
f/4/ 679932 1298401950553 0. j pg") returnsthe addressed image.

e streammaterialize(fetch:binary("http://en.w ki pedia.org"))
returns a materialized representation of the streamable result.

fetch:text

Signatures |fetch:text($uri as xs:string) as xs:string fetch:text($uri as
xs:string, $encoding as xs:string) as xs:stringfetch:text($uri as
xs:string, $encoding as xs:string, $fallback as xs:boolean) as
Xs:string

Summary | Fetches the resource referred to by the given $ur i and returnsit as streamable xs: st ri ng:
» The UTF-8 default encoding can be overwritten with the optional $encodi ng argument.

» By default, invalid characterswill beregjected. If $f al | back isset to true, these characterswill
be replaced with the Unicode replacement character FFFD (#).

Errors BXFEO001: the URI could not be resolved, or the resource could not be retrieved. BXFEO002: the
specified encoding is not supported, or unknown.

Examples | fetch:text("http://en.w ki pedi a. org") returns a string representation of the
English Wikipediamain HTML page.

e streammaterialize(fetch:text("http://en.w ki pedia.org")) returns a
materialized representation of the streamable resullt.

fetch:xml

Signatures |fetch: xm ($uri as xs:string) as document-node() fetch: xm ($uri as
xs:string, $options as map(*)) as docunent-node()
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Summary

Fetches the resource referred to by the given $ur i and returnsit as an XML document.In contrast
to f n: doc, each function call returns a different document node. As a consequence, document
instances created by this function will not be kept in memory until the end of query evaluation.The
$opt i ons argument can be used to change the parsing behavior. Allowed options are all parsing
and XML parsing optionsin lower case.

Errors

BXFEO001: the URI could not be resolved, or the resource could not be retrieved.

Examples

The following expression returns an XML representation of the English Wikipedia main HTML
page and chops all whitespace nodes:

fetch: xm ("http://en.w ki pedia.org", map { 'chop': true() })

fetch:content-type

Signatures

fetch:content-type($uri as xs:string) as xs:string

Summary

Returns the content-type (also called mime-type) of the resource specified by $ur i :
« If aremote resource is addressed, the request header will be evaluated.

« If the addressed resource is locally stored, the content-type will be guessed based on the file
extension.

Errors

BXFEO001: the URI could not be resolved, or the resource could not be retrieved.

Examples

Errors

Code

« fetch:content-type("http://docs. basex. org/ skins/vector/inmages/
wi ki . png") returnsi mage/ png.

Description

BXFEO001

The URI could not be resolved, or the resource could not be retrieved.

BXFEO0002

The specified encoding is not supported, or unknown.

Changelog

Version 8.5

» Updated: fetch:text: $f al | back argument added.

Version 8.0

» Added: fetch:xml

The module was introduced with Version 7.6.
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Chapter 43. File Module

Read this entry online in the BaseX Wiki.
This XQuery Module contains functions related to file system operations, such aslisting, reading, or writing files.

Thismodule is based on the EXPath File Module.

Conventions

All functionsand errorsinthismoduleareassignedtotheht t p: / / expat h. or g/ ns/ f i | e namespace, which
isstatically bound to thef i | e prefix.

For seridlization parameters, the http://ww. w3. org/ 2010/ xsl t-xquery-serialization
namespace is used, which is statically bound to the out put prefix.

Returned strings that refer to existing directories are suffixed with a directory separator. The error i nval i d-
pat h israised if apathisinvalid.

Read Operations

file:list

Signatures |file:list($dir as xs:string) as xs:string* file:list($dir as
xs:string, S$recursive as xs:boolean) as xs:string*file:list($dir

as xs:string, $recursive as xs:bool ean, $pattern as xs:string) as
Xs:string*

Summary |Lists dl files and directories found in the specified $di r . The returned paths are relative to the
provided path.The optional parameter $r ecur si ve specifies whether sub-directories will be
traversed, too.The optional parameter $pat t er n definesafile name pattern in the Glob Syntax. If
present, only those files and directories are returned that correspond to the pattern. Several patterns
can be separated with acomma., ).

Errors not - f ound: the specified file does not exist.no- di r : the specified path does not point to a
directory.i o- er r or : the operation fails for some other reason.

file:children

Signatures |file:children($dir as xs:string) as xs:string*

Summary |Returns the full pathsto al files and directories found in the specified $di r .The inverse function
isfile:parent. The related function file:list returns relative file paths.

Errors not - f ound: the specified file does not exist.no- di r : the specified path does not point to a
directory.i o- er r or : the operation fails for some other reason.

file:read-binary

Signatures |fil e: read-bi nary($path as xs:string) as xs:base64Binaryfil e:read-
bi nary($pat h as Xs:string, $of f set as Xs:integer) as
xs: base64Bi nary fil e:read-binary($path as xs:string, $offset as
xs:integer, $length as xs:integer) as xs: base64Bi nary

Summary |Reads the binary content of the file specified by $path and returns it as streamable
XS: base64Bi nary.The optional parameters $of f set and $I engt h can be used to read
chunks of afile.

Errors not - f ound: the specified file does not exist.i s- di r : the specified path isadirectory.out - of -
range: the offset or length is negative, or the chosen values would exceed the file bounds.i o-
er r or : the operation fails for some other reason.
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Examples | stream materialize(file:read-binary("config.data")) returns a
materialized representation of the streamable result.

file:read-text

Signatures |file:read-text($path as  xs:string) as xs:string file:read-
text($path as xs:string, $encoding as xs:string) as xs:string
file:read-text($path as xs:string, $encoding as xs:string,
$fal | back as xs:bool ean) as xs:string

Summary |Readsthetextual contentsof thefile specified by $pat h and returnsit asstreamablexs: st ri ng:
« The UTF-8 default encoding can be overwritten with the optional $encodi ng argument.
By default, invalid characterswill berejected. If $f al | back isset to true, these characters will

be replaced with the Unicode replacement character FFFD (#).

Errors not - f ound: the gpecified file does not exist.is-dir: the specified path is a
directory.unknown- encodi ng: the specified encoding is not supported, or unknown.i o-
er r or : the operation fails for some other reason.

Examples | stream materialize(file:read-text("config.txt")) returns a materialized
representation of the streamable result.

file:read-text-lines

Signatures |file:read-text-lines($path as xs:string) as xs:stringfile:read-
text-lines($path as xs:string, $encoding as xs:string) as
xs:string* file:read-text-lines($path as xs:string, $encoding as
xs:string, $fallback as xs:bool ean) as xs:string*

Summary |Reads the textual contents of the file specified by $pat h and returns it as a sequence of
Xs: stringitems:

e The UTF-8 default encoding can be overwritten with the optional $encodi ng argument.

» By default, invalid characterswill beregjected. If $f al | back isset to true, these characters will
be replaced with the Unicode replacement character FFFD (#).

Errors not - f ound: the gspecified file does not exist.is-dir: the specified path is a
directory.unknown- encodi ng: the specified encoding is not supported, or unknown.i o-
er r or : the operation fails for some other reason.

Write Operations
file:create-dir

Signatures |file:create-dir($dir as xs:string) as enpty-sequence()
Summary | Createsthe directory specified by $di r, including all non-existing parent directories.

Errors exi st s: afile with the same path already exists.i o- er r or : the operation fails for some other
reason.

file:create-temp-dir

Signatures |file:create-tenp-dir($prefix as xs:string, $suffix as xs:string)
as xs:stringfile:create-tenp-dir($prefix as xs:string, $suffix as
xs:string, $dir as xs:string) as xs:string

Summary |Creates anew temporary directory that did not exist before this function was called, and returnsits
full file path. The directory name begins and ends with the specified $pr ef i x and $suf fi x. If
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no directory is specified via $di r , the directory will be placed in the system’ s default temporary
directory. The operation will create all non-existing parent directories.

Errors

‘no- di r: the specified directory pointsto afile.i o- er r or : the directory could not be created.

file:create-temp-file

Signatures |file:create-tenp-file($prefix as xs:string, $suffix as xs:string)
as xs:stringfile:create-tenp-file($prefix as xs:string, $suffix as
xs:string, $dir as xs:string) as xs:string

Summary |Createsanew temporary filethat did not exist beforethisfunction wascalled, and returnsitsfull file
path. The file name begins and ends with the specified $pr ef i x and $suf f i x. If nodirectory is
specifiedvia$di r , thefilewill be placed inthe system’ sdefault temporary directory. The operation
will create al non-existing parent directories.

Errors no- di r : the specified directory pointsto afile.i o- er r or : thedirectory could not be created.

file:delete

Signatures |fil e: del et e($path as Xs: string) as enpt y- sequence()
file:del ete($path as xs:string, $recursive as xs: bool ean) as enpty-
sequence()

Summary |Recursively deletes afile or directory specified by $pat h.The optional parameter $r ecur si ve
specifies whether sub-directories will be deleted, too.

Errors not - f ound: the specified path does not exist.i o- err or : the operation fails for some other
reason.

file:write

Signatures |file:wite($path as xs:string, $itens as item)*) as enpty-
sequence() file:wite($path as xs:string, $itens as iten()*, $parans
as item()) as enpty-sequence()

Summary |Writes a serialized sequence of items to the specified file. If the file aready exists, it will be

overwritten.The $par ans argument contains serialization parameters (see Serialization for more
details), which can either be specified

» aschildren of an <out put : seri al i zati on- par anet er s/ > element, as defined for the
fn:serialize() function; e.g.:

<out put : seri al i zat i on- par anet er s>

<out put : met hod val ue='xm "' />

<out put : cdat a- secti on-el ements val ue="di v"/>
</ out put:serialization-paraneters>

» asmap, which contains al key/value pairs:

map { "method": "xm ", "cdata-section-elenments": "div", ... }

Errors no- di r : the parent of specified pathisno directory.i s- di r : the specified pathisadirectory.i o-
er r or : the operation fails for some other reason.

file:write-binary

Signatures |file:wite-binary($path as xs:string, $value as xs:anyAtomn cType)

as enpty-sequence() file:wite-binary($path as xs:string, $val ue as
Xxs: anyAt om cType, $offset as xs:integer) as enpty-sequence()
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Summary |Writesabinary item (xs:base64Binary, xs:hexBinary) to the specified file. If thefile already exists,

it will be overwritten.If $of f set isspecified, datawill be written at thisfile position. An existing
file may be resized by that operation.

Errors no-di r: the parent of specified path is no directory.i s-dir: the specified path is a
directory.out - of - r ange: the offset is negative, or it exceeds the current file size.i o- error:
the operation fails for some other reason.

file:write-text

Signatures |file:wite-text($path as xs:string, $value as xs:string) as enpty-
sequence() file:wite-text($path as xs:string, $val ue as xs:string,
$encodi ng as xs:string) as enpty-sequence()

Summary |Writes a string to the specified file. If the file already exists, it will be overwritten.The optional
parameter $encodi ng defines the output encoding (default: UTF-8).

Errors no-di r: the parent of specified path is no directory.i s-dir: the specified path is a

directory.unknown- encodi ng: the specified encoding is not supported, or unknown.i o-
er r or : the operation fails for some other reason.

file:write-text-lines

Signatures |file:wite-text-lines($path as xs:string, $val ues as xs:string*) as
enpty-sequence() file:wite-text-lines($path as xs:string, $val ues
as xs:string*, $encoding as xs:string) as enpty-sequence()

Summary |Writes a sequence of strings to the specified file, each followed by the system specific newline
character. If the file already exists, it will be overwritten.The optional parameter $encodi ng
defines the output encoding (default: UTF-8).

Errors no-di r: the parent of specified path is no directory.i s-dir: the specified path is a
directory.unknown- encodi ng: the specified encoding is not supported, or unknown.i o-
er r or : the operation fails for some other reason.

file:append

Signatures |fil e: append($path as xs:string, $itens as itenm()*) as enpty-
sequence() file:append($path as xs:string, S$itens as item()*,
$parans as iten()) as enpty-sequence()

Summary |Appends a serialized sequence of items to the specified file. If the file does not exists, a new file
is created.

Errors no- di r : theparent of specified pathisnodirectory.i s- di r : the specified pathisadirectory.i o-
er r or : the operation fails for some other reason.

file:append-binary

Signatures |fi | e: append- bi nary($path as xs:string, $value as xs:anyAtom cType)
as enpty-sequence()

Summary |Appends a binary item (xs.base64Binary, xs:hexBinary) to the specified file. If the file does not
exists, anew oneis created.

Errors no- di r : the parent of specified pathisno directory.i s- di r : the specified pathisadirectory.i o-
er r or : the operation fails for some other reason.

file:append-text

Signatures |fil e: append-text($path as xs:string, $value as xs:string) as
enpty-sequence() fil e: append-text($path as xs:string, $value as
xs:string, $encoding as xs:string) as enpty-sequence()
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Summary |Appends a string to a file specified by $pat h. If the specified file does not exists, a new file is
created.The optional parameter $encodi ng defines the output encoding (default: UTF-8).

Errors no-di r: the parent of specified path is no directory.i s-dir: the specified path is a
directory.unknown- encodi ng: the specified encoding is not supported, or unknown.i o-
er r or : the operation fails for some other reason.

file:append-text-lines

Signatures |fil e: append-text-1ines($path as xs:string, $values as xs:string*)
as enpty-sequence() file:append-text-lines($path as xs:string,
$val ues as xs:string*, $encoding as xs:string) as enpty-sequence()

Summary |Appends a sequence of strings to the specified file, each followed by the system specific newline
character. If the specified file does not exists, a new file is created.The optional parameter
$encodi ng defines the output encoding (default: UTF-8).

Errors no-dir: the parent of specified path is no directory.i s-dir: the specified path is a
directory.unknown- encodi ng: the specified encoding is not supported, or unknown.i o-
er r or : the operation fails for some other reason.

file:copy

Signatures |fil e: copy($source as xs:string, $target as xs:string) as enpty-
sequence()

Summary |Copies afile or directory specified by $sour ce to the file or directory specified by $t ar get .
If the target file already exists, it will be overwritten. No operation will be performed if the source
and target path are equal.

Errors not - f ound: the specified source does not exist.exi st s: the specified source is a directory
and the target is afile.no- di r : the parent of the specified target is no directory.i o- err or : the
operation fails for some other reason.

file:move

Signatures |fil e: move($source as xs:string, $target as xs:string) as enpty-
sequence()

Summary |Moves or renames the file or directory specified by $sour ce to the path specified by $t ar get .
If the target file already exists, it will be overwritten. No operation will be performed if the source
and target path are equal.

Errors not - f ound: the specified source does not exist.exi st s: the specified source is a directory
and the target isafile.no- di r : the parent of the specified target is no directory.i o- err or : the
operation fails for some other reason.

File Properties
file:exists

Signatures ‘fi l e:exi sts($path as xs:string) as xs:bool ean

Summary ‘Returnsan Xs: bool ean indicating whether afile or directory specified by $pat h existsin the
file system.

file:is-dir

Signatures ‘fi le:is-dir($path as xs:string) as xs:bool ean

Summary ‘ Returnsan xs: bool ean indicating whether the argument $pat h pointsto an existing directory.
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file:is-absolute

Signatures ‘fi | e:is-absolute($path as xs:string) as xs:bool ean

Summary |Returnsanxs: bool ean indicating whether the argument $pat h isabsolute. The behavior of this
function depends on the operating system: On Windows, an absolute path startswith the drive letter
and a colon, whereas on Linux it starts with a slash.

file:is-file
Signatures ‘fi le:is-file($path as xs:string) as xs:bool ean
Summary ‘Returnsan xs: bool ean indicating whether the argument $pat h pointsto an existing file.

file:last-modified

Signatures

file:last-nodified($path as xs:string) as xs:dateTine

Summary

Retrieves the timestamp of the last modification of thefile or directory specified by $pat h.

Errors not - f ound: the specified path does not exist.

file:size

Signatures |file:size($file as xs:string) as xs:integer

Summary |Returnsthe size, in bytes, of the file specified by $pat h, or O for directories.
Errors not - f ound: the specified file does not exist.

Path Functions

file:name

Signatures ‘fi  e:name($path as xs:string) as xs:string

Summary |Returnsthe name of afile or directory specified by $pat h. An empty string is returned if the path
pointsto the root directory.

file:parent

Signatures |fil e: parent($path as xs:string) as xs:string?

Summary |Returnstheabsolute pathto the parent directory of afileor directory specified by $pat h. Anempty
sequence isreturned if the path points to aroot directory.The inverse function isfile:children.

Examples | file:parent(static-base-uri()) returns the directory of the current XQuery

module.

file:path-to-native

Signatures |fil e:path-to-native($path as xs:string) as xs:string

Summary |Transformsthe $pat h argument to its native representation on the operating system.

Errors not - f ound: the specified filedoesnot exist.i 0- er r or : the specified path cannot be transformed
to its native representation.

file:resolve-path

Signatures |fil e: resol ve-path($path as xs:string)

as xs:stringfile:resolve-

pat h($path as xs:string, $base as xs:string) as xs:string
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Summary |Transformsthe $pat h argument to an absolute operating system path.|If the path isrelative, and if
an absolute $base path is specified, it will be resolved against this path.

Errors i s-rel ative: the specified base path isrelative.

Examples |The following examples apply to Windows:
e file:resolve-path('file.txt', 'C/Tenp/"') returnsC./ Tenp/file.txt.

e file:resolve-path('file.txt', 'C/Tenp') retunsC:./file.txt.

e file:resolve-path('file.txt', 'Tenp') raisesanerror.
file:path-to-uri

Signatures ‘fi le:path-to-uri($path as xs:string) as xs:string

Summary ‘Transformsthe path specified by $pat h into aURI withthefi | e: // scheme.
System Properties
file:dir-separator

Signatures ‘fi le:dir-separator() as xs:string

Summary ‘ Returns the directory separator used by the operating system, such as/ or\ .
file:path-separator

Signatures ‘fi | e: pat h-separator() as xs:string

Summary ‘ Returns the path separator used by the operating system, such as; or: .

file:line-separator

Signatures ‘fi le:line-separator() as xs:string

Summary ‘Returnsthelineseparator used by the operating system, suchas&#10; , &#13; &#10; or &#13; .
file:temp-dir

Signatures ‘fi le:temp-dir() as xs:string

Summary ‘ Returns the system’ s default temporary-file directory.
file:current-dir

Signatures ‘fi le:current-dir() as xs:string

Summary |Returns the current working directory. - This function returns the same result as the function call
file:resol ve-path() <nulli/></td>

file:base-dir

Signatures ‘fi | e: base-dir() as xs:string?

Summary |Returnsthe parent directory of the static base URI. If the Base URI property isundefined, the empty
sequence is returned. - If a static base URI exists, and if points to alocal file path, this function
returns the same result asthe expressionfi | e: parent (stati c-base-uri()).
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Errors

Code Description

not - f ound A specified path does not exist.

i nval i d- A specified path isinvalid.

pat h

exi sts A file with the same path already exists.

no-dir The specified path does not point to a directory.

is-dir The specified path is adirectory.

i s-rel ative |The specified path isrelative (and must be absolute).

unknown- The specified encoding is not supported, or unknown.

encodi ng

out - of - The specified offset or length is negative, or the chosen values would exceed the file bounds.
range

i o-error The operation fails for some other reason specific to the operating system.
Changelog

Version 8.5

» Updated: file:rread-text, file:rread-text-lines: $f al | back argument added.

Version 8.2

» Added: file:is-absolute

» Updated: fileiresolve-path: base argument added

Version 8.0

» Added: file:current-dir, file:base-dir, file:children

Version 7.8

» Added: file:parent, file:name

 Updated: error codes; file:read-binary, file:write-binary: $of f set and $I engt h arguments added.
+ Deleted: file:base-name, file:dir-name

Version 7.7

» Added: file:create-temp-dir, file:create-temp-file, file:temp-dir

» Updated: all returned strings that refer to existing directories will be suffixed with a directory separator.
Version 7.3

» Added: file:append-text, file:write-text, file:append-text-lines, file:write-text-lines, file:line-separator

» Aligned with latest specification: $file:directory-separator _ file:dir-separator, $file:path-separator _,
file:path-separator, file:is-directory _ fileiis-dir, file:create-directory _ file:create-dir

» Updated: file:write-binary, file:append-binary: output limited to asingle value
Version7.2.1

» Updated: file:delete: $r ecur si ve parameter added to prevent sub-directoriesfrom being accidentally deleted.
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 Fixed: filelist now returnsrelative instead of absolute paths.
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Chapter 44. Full-Text Module

Read this entry online in the BaseX Wiki.

This XQuery Module extends the W3C Full Text Recommendation with some useful functions: The index can be
directly accessed, fulltext results can be marked with additional elements, or the relevant parts can be extracted.
Moreover, the score value, which is generated by the cont ai ns t ext expression, can be explicitly requested
from items.

Conventions
All functions in this module are assigned to the ht t p: / / basex. or g/ nodul es/ ft namespace, which is

statically bound to the f t prefix. All errors are assigned to the ht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Functions
ft:search
Signatures |ft:search($db as xs:string, $terms as iten()*) as text()*

ft:search($db as xs:string, $terms as item()*, S$options as
map(xs:string, iten())) as text()*

Summary |Returns al text nodes from the full-text index of the database $db that contain the specified
$t er ns.The options used for tokenizing the input and building the full-text will also be applied
to the search terms. As an example, if the index terms have been stemmed, the search string will
be stemmed as well. The $opt i ons argument can be used to control full-text processing. The
following options are supported (the introduction on Full-Text processing gives you equivalent
expressions in the XQuery Full-Text notation):

» node : determines the mode how tokens are searched. Allowed values are any, any wor d,
all,all words,andphrase. any isthe default search mode.

e fuzzy :turnsfuzzy querying onor off. Allowed valuesaret r ue andf al se. By default, fuzzy
querying is turned off.

* wi | dcar ds : turns wildcard querying on or off. Allowed values aret r ue and f al se. By
default, wildcard querying is turned off.

» order ed :requiresthat all tokensoccur inthe order in which they are specified. Allowed values
aretrue andf al se. Thedefaultisf al se.

e cont ent : specifiesthat the matched tokens need to occur at the beginning or end of a searched
string, or need to cover the entire string. Allowed values are st art , end, and enti r e. By
default, the option is turned off.

» scope : definesthe scopein which tokensmust belocated. The option hasfollowing sub options:

 sane : canbesettotrue or fal se. It specifies if tokens need to occur in the same or
different units.

e unit :canbesent ence or par agr aph. It specifiesthe unit for finding tokens.

* Wi ndow: setsup awindow in which all tokens must be located. By default, the option isturned
off. It has following sub options:

* si ze : specifies the size of the window in terms of units.

e unit :canbesent ences, sent ences or par agr aphs. The defaultiswor ds.
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« di st ance : specifies the distance in which tokens must occur. By default, the option is turned
off. It has following sub options:

« m n : specifies the minimum distance in terms of units. The default isO.
e max : specifies the maximum distance in terms of units. The default is#.

e unit :canbewords, sent ences or par agr aphs. The default iswor ds.

Errors

BXDB0002: The addressed database does not exist or could not be opened.BXDB0004: the index
isnot available. BXFT0O001: the fuzzy and wildcard option cannot be both specified.

Examples

o ft:search("DB", "QUERY") : Return all text nodes of the database DB that contain the
term QUERY.

e Return al text nodes of the database DB that contain the numbers 2010 and
2020:ft: search("DB", ("2010", "2020"), map { 'node': "all' })

» Return text nodes that contain the terms A and B in adistance of at most 5 words:

ft:search("db", ("A', "B"), map {
"nmode": "all words"
"di stance": map {
"max": "5",
"unit": "words"
}
b

* Iterate over three databases and return all elements containing terms similar toHel | o Wor | d
in the text nodes:

let $terns := "Hello Worl ds"
let $fuzzy := true()

for $db in 1 to 3

let $dbnane := 'DB' || $db

return ft:search($dbname, $terms, map { 'fuzzy': $fuzzy })/..

ft:.contains

Signatures

ft:contains($input as item()*, $terms as iten()*) as xs:bool ean
ft:contains($input as iten()*, $terns as item()*, S$options as
map(xs: xstring, item))) as xs: bool ean

Summary

Checksif the specified $i nput items contain the specified $t er ns.The function does the same
as the Full-Text expression cont ai ns t ext, but options can be specified more dynamically.
The $opt i ons are the same asfor ft:search, and the following onesin addition:

e case : determines how character case is processed. Allowed values are i nsensiti ve,
sensitive,upper and|l ower . By default, search is case insensitive.

e diacritics : determines how diacritical characters are processed. Allowed values are
i nsensitiveandsensitive. By default, search isdiacritical insensitive.

* stenming : determines is tokens are stemmed. Allowed values are t r ue and f al se. By
default, stemming is turned off.

* | anguage : determinesthelanguage. Thisoption isrelevant for s,emming tokens. All language
codes are supported. The default languageisen.

Errors

BXFT0001: the fuzzy and wildcard option cannot be both specified.

Examples

e Checksif j ack orj ohn occursintheinput string John Doe:
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ft:contains("John Doe", ("jack", "john"), map { "node": "any" })

* Cdlsthe function with stemming turned on and off:

(true(), false()) ! ft:contains("Hauser", "Haus", map { 'stemming': .,
'l anguage' : ' de' })

ft:mark

Signatures |ft: mark($nodes as node()*) as node()* ft:mark($nodes as node()*,
$name as xs:string) as node()*

Summary |Puts amarker element around the resulting $nodes of afull-text index request. The default name
of the marker element is nar k. An alternative name can be chosen via the optional $nane
argument.Please note that:

« the full-text expression that computes the token positions must be specified as argument of the
ft: mark() function, asall positioninformationislost in subsequent processing steps. Y ou may
need to specify more than one full-text expression if you want to use the function in a FLWOR
expression, as shown in Example 2.

» the XML node to be transformed must be an internal "database” node. The tr ansf orm
expression can be used to apply the method to amain-memory fragment, as shown in Example 3.

Examples |Example 1: The following query returns <XM_><mar k>hel | o</ mar k> wor | d</ XM_>, if
one text node of the database DB has the value "hello world":
ft:mark(db: open('DB")//*[text() contains text 'hello'])

Example 2: The following expression loops through the first ten full-text results and marks the

resultsin a second expression:

let $start := 1

let $end = 10

let $term := 'wel cone'

for $ft in (db:open('DB )//*[text() contains text { $term}])[position()

= $start to $end]

return element hit {
ft:mark($ft[text() contains text { $term}])

}

Example 3: The following expression returns <p><b>wor d</ b></ p>:

copy $p := <p>word</p>

modi fy ()

return ft:mark($p[text() contains text "word'], 'b')

ft:extract

Signatures |ft: extract ($nodes as node()*) as node()* ft:extract($nodes as
node()*, $nane as xs:string) as node()* ft:extract($nodes as
node()*, $nane as xs:string, $length as xs:integer) as node()*

Summary | Extracts and returns relevant parts of full-text results. It puts amarker element around the resulting

$nodes of afull-text index request and chopsirrelevant sections of the result. The default element
name of the marker element is mar k. An alternative element name can be chosen viathe optional
$name argument.The default length of the returned text is 150 characters. An aternative length
can be specified viathe optiona $l engt h argument. Note that the effective text length may differ
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from the specified text due to formatting and readibility issues.For more details on this function,
please have alook at ft:mark.

Examples

ft:count

Signatures

e Thefollowing query may return <XML>. . . <b>hel | o</ b>. .. <XM_> if atext node of the
database DB contains the string "hello world":

ft:extract(db: open('DB )//*[text() contains text '"hello'], "b', 1)

ft:count ($nodes as node()*) as xs:integer

Summary

Returns the number of occurrences of the search terms specified in afull-text expression.

Examples

ft:score

Signatures

e ft:count(//*[text() contains text ' QJERY']) returnsthexs: i nt eger vaue
2 if adocument contains two occurrences of the string "QUERY".

ft:score($itemas iten()*) as xs:doubl e*

Summary

Returns the score values (0.0 - 1.0) that have been attached to the specified items. O is returned a
valueif no score was attached.

Examples

« ft:score('a contains text 'a') returnsthexs: doubl e valuel.

ft:tokens

Signatures

ft:tokens($db as xs:string) as elenent(value)* ft:tokens($db as
xs:string, $prefix as xs:string) as el ement(val ue)*

Summary

Returns all full-text tokens stored in the index of the database $db, along with their numbers of
occurrences.If $pr ef i x isspecified, the returned nodes will be refined to the strings starting with
that prefix. The prefix will be tokenized according to the full-text used for cresting the index.

Errors

BXDB0002: The addressed database does not exist or could not be opened.BXDB0004: the full-
text index is not available.

Examples

ft:tokeni

Signatures

Returns the number of occurrences for a single, specific index entry:

let $term:= ft:tokenize(S$term
return nunber (ft:tokens('db', $term[. = S$tern]/ @ount)

ze

ft:tokeni ze($input as xs:string) as xs:string* ft:tokenize($i nput
as xs:string, $options as map(xs:xstring, iten())) as xs:string*

Summary

Tokenizes the given $i nput string, using the current default full-text options or the $opt i ons
specified as second argument. The following options are available:

e case : determines how character case is processed. Allowed values are i nsensiti ve,
sensitive,upper and| ower . By default, search is case insensitive.

e diacritics : determines how diacritical characters are processed. Allowed values are
i nsensitiveandsensitive. By default, search is diacritical insensitive.

» st emm ng : determines is tokens are stemmed. Allowed values aret rue and f al se. By
default, stemming is turned off.

» | anguage : determinesthelanguage. Thisoptionisrelevant for stemming tokens. All language
codes are supported. The default languageis en.
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The $opt i ons argument can be used to control full-text processing.

Examples |¢ ft:tokenize("No Doubt") returnsthetwo stringsno and doubt .

« ft:tokenize("Ecole", map { 'diacritics': 'sensitive' }) returnsthe
string écol e.

» declare ft-option using stemm ng; ft:tokenize("d FTS") returnsasingle
stringgi ft.

ft:normalize

Signatures |ft: normali ze($i nput as xs:string) as xs:string*ft:normalize($input
as xs:string, $options as map(xs:xstring, item())) as xs:string*

Summary |Normalizesthe given $i nput string, using the current default full-text options or the $opt i ons
specified as second argument. The function expects the same arguments as ft:tokenize.

Examples |e ft:tokenize("Hauser am Meer", map { 'case': 'sensitive' }) returns
the string Hauser am Meer .

Errors

Code ’ Description

BXFTOOOl‘ Both wildcards and fuzzy search have been specified as search options.

Changelog

Version 8.0

» Added: ft:contains, ft:normalize

» Updated: Options added to ft:tokenize
Version 7.8

» Added: ft:contains

 Updated: Options added to ft:search
Version 7.7

» Updated: the functions no longer accept Database Nodes as reference. Instead, the name of a database must
now be specified.

Version 7.2
 Updated: ft:search (second argument generalized, third parameter added)
Version 7.1

» Added: ft:tokens, ft:tokenize
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Chapter 45. Geo Module

Read this entry online in the BaseX Wiki.

This X Query Module contains functions that may be applied to geometry data conforming to the Open Geospatial
Consortium (OGC) Simple Feature (SF) data model. It is based on the EXPath Geo Module and uses the JTS
library.

Geometries included in GML 2 are: Point, LineString, LinearRing, Polygon, MultiPoint, MultiLineString,
MultiPolygon, and MultiGeometry. All nodes queried by BaseX should be a valid geometry. The only geometry

type which is not supported by BaseX right now is MultiGeometry. Moreover, the module provides no support
for GML 3.

Conventions

» Thismoduleisincluded in the complete distributions of BaseX (zip, exe, war).

» All functions are assigned to the ht t p: / / expat h. or g/ ns/ geo namespace, which must be dynamically
imported:

i mport nodul e nanespace geo = "http://expath. org/ns/geo”;

* In this documentation, the namespace is bound to the geo prefix.

» All errors are assigned to the ht t p: / / expat h. or g/ ns/ er r or namespace, which is statically bound to
theexperr prefix.

General Functions
geo:dimension

Signatures |geo: di mensi on($geonetry as el ement(*)) as xs:integer

Summary |Returnsthe dimension of the given geometry $geonetry.

Errors GEOD001: the given element is not recognized as a valid geometry. GEQ0002: the given element
cannot be read by reader for some reason.

Example
i mport mnodul e nanespace geo = "http://expath. org/ns/geo”;

decl are nanmespace gm = http://ww. opengi s. net/gm";

geo: di mensi on(<gnl : Poi nt ><gn : coor di nat es>1, 2</ gnl : coor di nat es></
gm : Poi nt >)

geo:geometry-type

Signatures |geo: geonretry-type($geonetry as elenent(*)) as xs: QNane

Summary |Returns the name of the geometry type of given geometry $geonet ry, if the geometry is not
recognized with an error massage.

Errors GEOD001: the given element is not recognized as a valid geometry. GEQ0002: the given element
cannot be read by reader for some reason.

Example
i mport mnodul e nanespace geo = "http://expath. org/ns/geo”;

decl are nanmespace gm = http://ww. opengi s. net/gm";

geo: geonet ry-type(<gm : Poi nt ><gm : coor di nat es>1, 2</ gnl : coor di nat es></
gm : Poi nt >)
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geo:srid

Signatures

geo: srid($geonetry as element(*)) as xs:integer

Summary

Returns the ID of the Spatial Reference System used by the given geometry $geonet ry. Spatial
Reference System information is supported in the smple way defined in the SFS. A Spatial
Reference System ID (SRID) is present in each Geometry object. Geometry provides basic accessor
operationsfor thisfield, but no others. The SRID isrepresented asan integer (based on the OpenGIS
Simple Features Specifications For SQL). Here is a difference between the EXPath Geo Module
and the implementation in BaseX, since the specification return the URI.

Errors

CGEQD001: the given element is not recognized as avalid geometry.GEQD002: the given element
cannot be read by reader for some reason.

geo:envelope

Signatures

geo: envel ope($geonetry as elenment(*)) as el ement (*)

Summary

Returns the gml:Envelope of the given geometry $geonet ry. The envelope is the minimum
bounding box of this geometry. If this Geometry is the empty geometry, returns an empty Point. If
the Geometry isapoint, returns a non-empty Point. Otherwise, returns a Polygon whose points are
(minx, miny), (maxx, miny), (maxx, maxy), (minx, maxy), (minx, miny).

Errors

GEOD001: the given element is not recognized as a valid geometry. GEQ0002: the given element
cannot be read by reader for some reason.GECO005: the output object cannot be written as an
element by writer for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm =' http://ww. opengi s. net/gm";
geo: envel ope(
<gm : Li near Ri ng>
<gm : coordi nates>1,1 20,1 20,20 1,20 1, 1</gmnl :coordi nates>
</ gm : Li near Ri ng>

)

geo:as-text

Signatures

geo: as-text ($geonetry as elenment(*)) as xs:string

Summary

Returns the WKT (Well-known Text) representation of the given geometry $geonetry. The
envelope is the minimum bounding box of this geometry

Errors

GEOD001: the given element is not recognized as a valid geometry. GEQ0002: the given element
cannot be read by reader for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";

decl are nanmespace gm = http://ww. opengi s. net/gm";

geo: as-text (<gm : Poi nt ><gni : coor di nat es>1, 2</ gn : coor di nat es></
gm : Poi nt >)

geo:as-binary

Signatures |geo: as- bi nary($geonetry as el ement(*)) as xs: base64Bi nary

Summary |Returnsthe WKB (Well-known Binary) representation of the given geometry $geonet ry.

Errors GEOD001: the given element is not recognized as a valid geometry. GEQ0002: the given element
cannot be read by reader for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm =' http://ww. opengi s. net/gm";
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geo: as-text (<gm : Poi nt ><gni : coor di nat es>1, 2</ gn : coor di nat es></
gm : Poi nt >)

geo:is-simple

Signatures |geo: i s-sinpl e($geonetry as el enent(*)) as xs:bool ean

Summary | Returns whether the given geometry is simple $geonet r y and does not have has no anomalous
geometric points (ie. the geometry does not self-intersect and does not pass through the same point
more than once (may be aring)).

Errors GEOD001: the given element is not recognized as a valid geometry. GEQ0002: the given element
cannot be read by reader for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
geo: i s-sinpl g(
<gm : Mul tiLineString>
<gm : Li neStri ng><gmnl : coordi nates>1,1 0,0 2, 1</ gml : coor di nat es></
gm : Li neString>
<gm : Li neString><gm : coordi nates>2,1 3, 3 4, 4</gml : coor di nat es></
gm : Li neString>
</gm :MiltiLineString>
)

geo:boundary

Signatures |geo: boundar y($geonetry as elenent(*)) as el enent(*)?

Summary |Returnstheboundary of the given geometry $geonet r y, in GML 2. Thereturn valueisasequence
of either gml:Point or gml:LinearRing elements as a GeometryCollection object. For a Point or
MultiPoint, the boundary is the empty geometry, nothing is returned.

Errors GEQD001: the given element is not recognized as a valid geometry. GEQ0002: the given element
cannot be read by reader for some reason.GECO005: the output object cannot be written as an
element by writer for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm =' http://ww. opengi s. net/gm";
geo: boundar y(
<gm : Li neString>
<gm : coordi nates>1,1 0,0 2, 1</ gm : coordi nat es>
</ gm : Li neString>
)

geo:num-geometries

Signatures |geo: num geonetri es($geonetry as el ement(*)) as xs:integer

Summary |Returns the number of geometry in a geometry-collection $geonetry, in GML. For the
geometries which are not a collection, it returns the instant value 1. This function is implemented
wider than the specification and accepts al types of geometries, while the specification limitsit to
the collection types (MultiPoint, MultiPolygon, ...).

Errors GEQD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanmespace gm =' http://ww. opengi s. net/gm";
geo: num geonet ri es(

<gm : Mul tiLineString>
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<gm : Li neString><gm : coordi nates>1,1 0,0 2, 1</ gm : coor di nat es></
gm : Li neString>
<gm : Li neString><gm : coordi nates>2,1 3, 3 4, 4</gml : coor di nat es></
gm : Li neString>
</gm :MiltiLineString>
)

geo:geometry-n

Signatures |geo: geonetry-n($geonetry as el ement(*), $geoNunmber as xs:integer)
as el ement (*)

Summary |Returnsthe Nth geometry in geometry-collection $geonet ry, in GML. For the geometrieswhich
are not a collection, it returns the geometry if geoNumber $geoNunber is 1. This function is
implemented wider than the specification and acceptsall types of geometries, whilethe specification
limitsit to the collection types (MultiPoint, MultiPolygon, ...).

Errors GEQD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GEQ0004: the the input index of geometry
is out of range.GECD005: the output object cannot be written as an element by writer for some
reason.

Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanmespace gm =' http://ww. opengi s. net/gm";
let $line :=

<gm : Mul tiLineString>
<gm : Li neStri ng><gm : coordi nates>1,1 0,0 2, 1</ gml : coor di nat es></
gm : Li neString>
<gm : Li neString><gm : coordi nates>2,1 3, 3 4, 4</gml : coor di nat es></
gm : Li neString>
</gm :MiltiLineString>
return geo: geonetry-n($line, 1)

geo:length

Signatures |geo: | engt h($geonetry as elenent(*)) as xs:double

Summary |Returns the length of the geometry $geonet ry. If the geometry is a point, zero vaue will be
returned.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.

Example

i mport mnodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm = http://ww. opengi s. net/gm";
|l et $polygon : =

<gm : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near R ng>
<gm : coordinates>1,1 2,1 2,2 1,2 1, 1</gm : coordi nat es>
</ gm : Li near R ng>
</ gm : out er Boundar yl s>
</ gm : Pol ygon>
return geo: | engt h( $pol ygon)

geo:num-points

Signatures ‘geo: num poi nt s($geonetry as element(*)) as xs:integer

Summary

Returns integer value of number of the points in the given geometry$geonet r y. It can be used
not only for Lines, also any other geometry types, like MultiPolygon. For Point geometry it will
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return 1. This is an implementation different from the EXPath geo specification, as it limits the
input geometry type only to lines.
Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.
Example
i mport mnodul e nanespace geo = "http://expath. org/ ns/geo”;
decl are nanmespace gm = http://ww. opengi s. net/gm";
geo: num poi nt s(
<gm : Li neString><gni : coordi nates>2,1 3, 3 4, 4</gmnl : coor di nat es></
gm : LineString>
)
geo:area
Signatures |geo: ar ea($geonmetry as el ement (*)) as xs:double
Summary |Returns the area of the given geometry $geonet r y. For points and line the return value will be
zero.
Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.
Example

i mport mnodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm =' http://ww. opengi s. net/gm";
l et $polygon : =

<gm : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near R ng>
<gm : coordinates>1,1 2,1 2,2 1,2 1, 1</gm : coordi nat es>
</ gm : Li near Ri ng>
</ gm : out er Boundar yl s>
</ gm : Pol ygon>
return geo: ar ea( $pol ygon)

geo:centroid

Signatures |geo: centroi d($geonetry as elenment(*)) as el enent (*)

Summary | Returns the mathematical centroid of the given geometry $geonet ry, as agml:Point. Based on
the definition, this point is not always on the surface of the geometry $geonetry.

Errors CGEQD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GEC0005: the output object cannot be
written as an element by writer for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm =' http://ww. opengi s. net/gm";
let $point :=

<gm : Mul ti Poi nt >
<gmnl : Poi nt ><gm : coor di nat es>1, 1</ gnl : coor di nat es></ g : Poi nt >
<gm : Poi nt ><gm : coor di nat es>10, 10</ gl : coor di nat es></ gm : Poi nt >
<gml : Poi nt ><gm : coor di nat es>2, 2</ gnl : coor di nat es></ g : Poi nt >
</gm : Ml ti Poi nt >
return geo: centroid($point)

geo:point-on-surface

Signatures

geo: poi nt-on-surface($geonetry as elenment(*)) as el ement (*)

Summary

Returns an interior point on the given geometry $geonet ry, as a gml:Point. It is guaranteed to
be on surface. Otherwise, the point may lie on the boundary of the geometry.
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Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GECO005: the output object cannot be
written as an element by writer for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
geo: poi nt-on-surface(
<gmn : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near Ri ng>
<gm : coordinates>1,1 2,1 2,2 1,2 1, 1</gnl : coordi nat es>
</ gm : Li near Ri ng>
</ gm : out er Boundar yl s>
</ gm : Pol ygon>
)

Spatial Predicate Functions

geo:equals

Signatures |geo: equal s($geonetryl as el enent(*), $geonetry2 as elenment(*)) as
Xs: bool ean

Summary | Returns whether geometryl $geonet r y1 isspatially equal to $geometry2 $geonet ry2.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.

Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm =' http://ww. opengi s. net/gm";
geo: equal s(

<gm : Li neStri ng><gmnl : coordi nates>1, 1 55,99 2, 1</ gm : coor di nat es></
gm : Li neString>,
<gm : Li neString><gm : coordi nates>1,1 1,1 55,99 2, 1</ gm : coordi nat es></

gm : Li neString>
)

geo:disjoint

Signatures |geo: di sj oi nt ($geonmetryl as elenent(*), $geonmetry2 as el enent(*))
as xs: bool ean

Summary |Returns whether geometryl $geonet ry1 is spatialy disjoint from $geometry2 $geonet ry?2
(they have no point in common, they do not intersect each other, and the DE-9IM Intersection
Matrix for the two geometries is FF* FF****),

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm =' http://ww. opengi s. net/gm";
let $lines :=

<gm : Mul tiLineString>
<gm : Li neString><gm : coordi nates>1,1 0,0 2, 1</ gml : coor di nat es></
gm : Li neString>
<gm : Li neString><gm : coordi nates>2,1 3, 3 4, 4</gml : coor di nat es></
gm : Li neString>
</gm :MiltiLineString>
let $line :=
<gm : Li neStri ng><gm : coordi nates>0,0 2,1 3, 3</gml : coordi nat es></
gm : Li neString>
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|ret urn geo: di sj oi nt ($l i nes, $line)

geo:intersects

Signatures

geo:intersects($geonetryl as el enent(*), $geonetry2 as el enent(*))
as xs: bool ean

Summary |Returnswhether geometryl $geonet r y 1 isspatially intersects $geometry2 $geonet r y2. This
istrueif digoint function of the two geometries returns false.
Errors GEQD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.
Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm =' http://ww. opengi s. net/gm";
let $lines :=
<gm : Mul tiLineString>
<gm : Li neString><gm : coordi nates>1,1 0,0 2, 1</ gml : coor di nat es></
gm : Li neString>
<gm : Li neString><gm : coordi nates>2,1 3, 3 4, 4</gm : coor di nat es></
gm : Li neString>
</gm :MiltiLineString>
let $line :=
<gml : Li neStri ng><gm : coordi nates>0,0 2,1 3, 3</gml : coordi nat es></
gm : Li neString>
return geo:intersects($lines, $line)
geo:touches
Signatures |geo: t ouches($geonetryl as el enent (*), $geonetry2 as el enent(*)) as
xs: bool ean
Summary | Returns whether geometryl $geonet r y1 is spatially touches $geometry2 $geonet ry2.
Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.
Example
i mport mnodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm = http://ww. opengi s. net/gm";
let $line :=
<gm : Li near R ng><gm : coordi nates>1,1 2,1 5,3 1, 1</ gml : coor di nat es></
gm : Li near Ri ng>
|l et $polygon : =
<gm : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near R ng><gml : coordi nates>1,1 2,1 5,3 1, 1</
gl : coor di nat es></ gl : Li near Ri ng>
</ gm : out er Boundar yl s>
</ gm : Pol ygon>
return geo:touches($line, $polygon)
geo:crosses
Signatures |geo: cr osses($geonetryl as el enent (*), $geonetry2 as el enent(*)) as
Xs: bool ean
Summary |Returns whether geometryl $geonet ryl is spatially crosses $geometry2 $geonet ry2. It
means, if the geometrieshave some but not all interior pointsin common. Returnstrueif the DE-9IM
intersection matrix for the two geometries is. T* T****** (for P/L, P/A, and L/A situations)
Tr****T** (for L/P, A/P, and A/L situations) O* * ****** (for | /L situations).
Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the

given element cannot be read by reader for some reason.
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Example
i mport nodul e nanmespace geo = "http://expath. org/ns/geo";
decl are nanespace gnl =" http://ww. opengi s. net/gm"';
let $line :=
<gmnl : Li near R ng><gmi : coordi nates>1,1 2,1 5,3 1, 1</ gmnl : coor di nat es></
g : Li near Ri ng>
I et $polygon :=
<gmnl : Pol ygon>
<gmnl : out er Boundar yl s>
<gml : Li near Ri ng><gni : coordinates>1,1 2,1 5,3 1, 1</
g : coor di nat es></ gnl : Li near Ri ng>
</ gm : out er Boundar yl s>
</ gm : Pol ygon>
return geo:crosses($line, $polygon)
geo:within
Signatures |geo: wi t hi n($geonetryl as el enent(*), $geonetry2 as elenment(*)) as
Xs: bool ean
Summary |Returns whether geometryl $geonet r y1 isspatialy within $geometry2 $geonet ry2.
Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.
Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
let $line :=

<gm : Li near R ng><gml : coordi nates>1,1 2,1 5,3 1, 1</ gml : coor di nat es></
gm : Li near Ri ng>
| et $pol ygon : =
<gm : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near R ng><gmnl : coordi nates>1,1 2,1 5,3 1, 1</
gm : coor di nat es></ gm : Li near Ri ng>
</ gm : out er Boundar yl s>
</ gm : Pol ygon>

return geo: within($line, $polygon)

geo:contains

Signatures |geo: cont ai ns($geonetryl as elenent(*), $geonetry2 as elenent(*))
as xs:bool ean

Summary | Returnswhether geometryl $geonet r y1 spatially contains $geometry2 $geonet r y2. Returns
trueif within function of these two geometries also returns true.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.

Example

i mport mnodul e nanespace geo = "http://expath. org/ns/geo”;
decl are namespace gm = http://ww. opengi s. net/gm";
let $point :=

<gm : Poi nt ><gm : coor di nat es>1, 1</ gnl : coor di nat es></ gnl : Poi nt >
|l et $polygon : =
<gm : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near R ng><gm : coordi nates>1,1 2,1 5,3 1, 1</
gl : coor di nat es></gn : Li near Ri ng>
</ gm : out er Boundar yl s>
</ gm : Pol ygon>
return geo: cont ai ns($pol ygon, $point)
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geo:overlaps

Signatures |geo: over | aps($geonetryl as elenment(*), $geonetry2 as elenment(*))
as xs: bool ean
Summary |Returns whether geometryl $geonet r y1 is spatialy overlaps $geometry2 $geonet ry 2.
Errors GEQD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.
Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
| et $polygonl : =
<gmni : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near Ri ng>
<gm : coordi nates>1,1 20,1 20,20 30,20 30,30 1,30 1, 1</
gm : coor di nat es>
</ gm : Li near Ri ng>
</ gm : out er Boundar yl s>
<gm : i nner Boundar yl s>
<gm : Li near Ri ng>
<gm : coordi nates>2,2 3,2 3,3 2,3 2,2</gnl :coordi nat es>
</ gm : Li near Ri ng>
</ gm : i nner Boundaryl s>
<gml : i nner Boundar yl s>
<gm : Li near Ri ng>
<gm : coor di nat es>10, 10 19, 10 19, 19 10, 19 10, 10</ gm : coor di nat es>
</ gm : Li near Ri ng>
</ gm : i nner Boundaryl s>
</ gm : Pol ygon>
I et $pol ygon2 : =
<gmnl : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near Ri ng>
<gm : coordinates>1,1 2,1 5,3 1, 1</ gn : coordi nat es>
</ gm : Li near Ri ng>
</ gm : out er Boundar yl s>
</ gm : Pol ygon>
return geo: overl aps($pol ygonl, $pol ygon2)
geo:relate
Signatures |geo: rel at e($geonetryl as elenent(*), S$geonetry2 as element(*),
$intersectionMatrix as xs:string) as xs:bool ean
Summary |Returns whether relationships between the boundaries, interiors and exteriors of geometryl
$geonet ryl and geometry2 $geonet r y2 match the pattern specified in intersectionMatrix
$geonet r y2, which should have the length of 9 charachters.The values in the DE-9IM can be
T,F *, 0,1, 2. - T means the intersection gives a non-empty result. - F means the intersection
gives an empty result. - * means any result. - 0, 1, 2 gives the expected dimension of the result
(point, curve, surface)
Errors GEQD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GEQ0006: the given matrix isinvalid.
Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanespace gm =' http://ww. opengi s. net/gm";
let $point :=
<gm : Poi nt ><gm : coor di nat es>18, 11</ gl : coor di nat es></ gl : Poi nt >
| et $pol ygon : =
<gmn : Pol ygon>
<gm : out er Boundar yl s>
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<gm : Li near Ri ng>
<gm : coor di nat es>10, 10 20, 10 30, 40 20, 40 10, 10</ gm : coor di nat es>
</ gm : Li near Ri ng>
</ gm : out er Boundar yl s>
</ gm : Pol ygon>
return geo:rel ate($point, $pol ygon)

Analysis Functions

geo.distance

Signatures |geo: di st ance($geonetryl as elenent(*), $geonetry2 as el enent(*))
as xs:doubl e

Summary |Returns the shortest distance, in the units of the spatia reference system of geometryl
$geonet r y1, between the geometries, where that distance isthe distance between apoint on each
of the geometries.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.

Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanespace gm = http://ww. opengi s. net/gm";
let $line :=

<gm : Li near Ri ng>
<gm : coor di nat es>10, 400 20, 200 30, 100 20, 100 10, 400</
gm : coor di nat es>
</ gm : Li near R ng>
| et $pol ygon : =
<gm : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near Ri ng>
<gm : coor di nat es>10, 10 20, 10 30, 40 20, 40 10, 10</ gm : coor di nat es>
</ gm : Li near R ng>
</ gm : out er Boundaryl s>
</ gm : Pol ygon>
return geo: distance($line, $polygon)

geo:buffer

Signatures |geo: buf fer ($geonetry as elenent(*), $distance as xs:double) as
el ement (*)

Summary |Returns polygonal geometry representing the buffer by distance $di st ance of geometry
$geonet ry abuffer area around this geometry having the given width, in the spatial reference
system of geometry. The buffer of a Geometry isthe Minkowski sum or difference of the geometry
with a disc of radius abs(distance). The buffer is constructed using 8 segments per quadrant to
represent curves.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GECO005: the output object cannot be
written as an element by writer for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm =' http://ww. opengi s. net/gm";
| et $pol ygon : =

<gmn : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near Ri ng>
<gm : coor di nat es>10, 10 20, 10 30, 40 20, 40 10, 10</ gmM : coor di nat es>
</ gm : Li near Ri ng>
</ gm : out er Boundar yl s>
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</ gm : Pol ygon>

return geo: buf fer($pol ygon, 3)

geo:convex-hull

Signatures |geo: convex- hul | ($geonetry as el enent(*)) as el enent(*)

Summary |Returns the convex hull geometry of the given geometry $geonetry in GML, or the empty
sequence. Actually returns the object of smallest dimension possible.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002; the
given element cannot be read by reader for some reason.GEC0005: the output object cannot be
written as an element by writer for some reason.

Example

i mport mnodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm = http://ww. opengi s. net/gm";
geo: convex- hul | (

<gm : Li near R ng>

<gm : coor di nat es>10, 400 20, 200 30, 100 20, 100 10, 400</

gm : coor di nat es>

</ gm : Li near Ri ng>
)

geo:intersection

Signatures |geo: i nt ersecti on($geonetryl as el enent (*), $geonetry2 as
element(*)) as element(*)?

Summary | Returns the intersection geometry of geometryl $geonet r y 1 with geometry2 $geonet ry2,in
GML or empty sequence if there is no intersection of these geometries.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GECO005: the output object cannot be
written as an element by writer for some reason.

Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanespace gm = http://ww. opengi s. net/gm";
let $line :=

<gm : Li near Ri ng>

<gm : coor di nat es>10, 400 20, 200 30, 100 20, 100 10, 400</

gm : coor di nat es>

</ gm : Li near R ng>
let $point :=

<gm : Poi nt ><gm : coor di nat es>1. 00, 1. 00</ gl : coor di nat es></ gl : Poi nt >
return geo:intersection($line, $point)

geo:union

Signatures |geo: uni on($geonetryl as elenment(*), $geonetry2 as elenment(*)) as
el ement (*)

Summary | Returnsthe union geometry of geometryl $geonet r y1 with geometry2 $geonet ry2,in GML.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GECO005: the output object cannot be
written as an element by writer for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
let $line :=

<gm : Li near Ri ng>
<gm : coor di nat es>10, 400 20, 200 30, 100 20, 100 10, 400</
gm : coor di nat es>
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</ gm : Li near Ri ng>
let $point :=

<gm : Poi nt ><gm : coor di nat es>1. 00, 1. 00</ gl : coor di nat es></ gl : Poi nt >
return geo: union($line, $point)

geo:difference

Signatures |geo: di ff erence($geonetryl as el ement(*), $geonetry2 as el ement (*))
as element(*)?

Summary | Returns the difference geometry of geometryl $geonet r y1 with geometry2 $geonetry2,in
GML, or empty sequenceif the difference is empty, as a set of point in geometryl $geonetryl
and not included in geometry2 $geonet ry2.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GECO005: the output object cannot be
written as an element by writer for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
let $point :=
<gm : Poi nt ><gm : coor di nat es>1. 00, 1. 00</ gl : coor di nat es></ gl : Poi nt >
let $line :=
<gm : Li neString><gm : coordi nates>2,1 3, 3 4, 4</gm : coor di nat es></
gm : Li neString>

return geo:difference($point, $line)

geo:sym-difference

Signatures |geo: sym di f f erence($geonetryl as elenment(*), $geonetry2 as
element(*)) as element(*)?

Summary |Returns the symmetric difference geometry of geometryl $geonetryl with geometry2
$geonet ry2, in GML, or empty sequence if the difference is empty, as a set of point in one of
the geometries and not included in the other.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the

given element cannot be read by reader for some reason.GECO005: the output object cannot be
written as an element by writer for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
l et $point :=
<gm : Poi nt ><gm : coor di nat es>1. 00, 1. 00</ gl : coor di nat es></ gl : Poi nt >
let $line :=
<gm : Li neString><gm : coordi nates>2,1 3, 3 4, 4</gm : coor di nat es></
gm : Li neString>

return geo:symdifference($point, $line)

Functions Specific to Geometry Type

geo:X

Signatures |geo: x($poi nt as el ement(*)) as xs: double

Summary |Returnsthe x coordinate of point $poi nt . A point has to have an x coordinate.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
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geo: x(<gm : Poi nt ><gm : coor di nat es>1. 00, 1. 00</ gl : coor di nat es></
gm : Poi nt >)

geo.y

Signatures |geo: y($poi nt as el ement(*)) as xs: doubl e?

Summary |Returns the y coordinate of point $poi nt . If the point does not have the y coordinate, O will be
returned.

Errors GEQD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.

Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm =' http://ww. opengi s. net/gm";
geo: y(<gm : Poi nt ><gm : coor di nat es>1. 00, 2. 00</ gl : coor di nat es></
gm : Poi nt >)

geo:z

Signatures |geo: z($point as elenent(*)) as xs:doubl e?

Summary |Returns the z coordinate of point $poi nt . If the point does not have the y coordinate, O will be
returned.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.

Example

i mport nodul e nanespace geo "http://expath. org/ns/geo";

decl are nanmespace gm = http://ww. opengi s. net/gm";

geo: z(<gm : Poi nt ><gnml : coor di nat es>1. 00, 1. 00, 3. 00</ gl : coor di nat es></
gm : Poi nt >)

geo:start-point

Signatures |geo: start-point($line as elenent(*)) as el enent(*)

Summary |Returns the starting point of the given line $1 i ne. $I i ne hasto be asingle line, LineString or
LinearRing.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GEC0003: the given element hasto be a
line. Other geometries are not accepted.

Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanespace gm = http://ww. opengi s. net/gm";
geo: start-point(

<gm : Li neStri ng><gnl : coordi nates>2,1 3,3 4, 4</gmnl : coor di nat es></
gm : LineString>
)
geo:end-point

Signatures |geo: end- poi nt ($line as elenent(*)) as el ement (*)

Summary |Returns the ending point of the given line $l i ne. $I i ne has to be a single line, LineString or
LinearRing.

Errors GEQD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the

given element cannot be read by reader for some reason.GEQ0003: the given element has to be a
line. Other geometries are not accepted.

Example
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i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
geo: end- poi nt (
<gm : Li neString><gm : coordi nates>2,1 3, 3 4, 4</gml : coor di nat es></
gm : Li neString>
)

geo:is-closed

Signatures |geo: i s-closed($line as elenent(*)) as xs:bool ean

Summary |Returnsaboolean valuethat showstheline$l i ne isaclosed loop (start point and end point are the
same) or not. $l i ne hasto bealine, asageometry, LineString or LinearRing, and MultiLineString.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GEQ0003: the given element hasto be a
line. Other geometries are not accepted.

Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanmespace gm = http://ww. opengi s. net/gm";
geo: i s-cl osed(

<gm : Li neStri ng>
<gm : coordi nates>2,1 3,3 4, 4</gm : coordi nat es>
</gm : Li neString>
)

geo:is-ring

Signatures |geo:is-ring($line as element(*)) as xs:bool ean

Summary |Returnsaboolean valuethat showstheline$! i ne isaring (closed loop and single) or not. $1 i ne
hasto be asingle line, as ageometry, LineString or LinearRing.

Errors GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GEQ0003: the given element hasto be a
line. Other geometries are not accepted.

Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo”;
decl are nanespace gm = http://ww. opengi s. net/gm";
geo:is-ring(

<gm : Li neStri ng>
<gm : coordi nates>2,1 3,3 4, 4</gnl : coordi nat es>
</gm : Li neString>
)
geo:point-n

Signatures |geo: poi nt-n($line as elenent(*)) as el ement(*)

Summary |Returnsthe Nth pointinthegivenline$geonet ry. $l i ne hasto beasingleline, asageometry,
LineString or LinearRing.

Errors GEQD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GEC0003: the given element has to be
a line. Other geometries are not accepted. GEQ0004: the the input index of geometry is out of
range.GECD005: the output object cannot be written as an element by writer for some reason.

Example
i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
let $line :=

<gm : Li neString>
<gm : coordi nates>2,1 3,3 4, 4</gm : coordi nat es>
</ gm : Li neString>
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|ret urn geo: point-n($line, 1)

geo:exterior-ring

Signatures |geo: exteri or-ring($pol ygon as elenment(*)) as el ement (*)

Summary |Returns the outer ring of the given polygon $geonet r y, asagml:LineString.

Errors GEQD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GEQ0003: the given element has to be a
polygon. Other geometries are not accepted. GEQ0005: the output object cannot be written as an
element by writer for some reason.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
| et $pol ygon : =

<gmn : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near Ri ng>
<gm : coor di nat es>10, 10 20, 10 30, 40 20, 40 10, 10</ gm : coor di nat es>
</ gm : Li near Ri ng>
</ gm : out er Boundar yl s>
</ gm : Pol ygon>
return geo: exterior-ring($pol ygon)

geo:nume-interior-ring

Signatures |geo: num i nterior-ring($pol ygon as el ement(*)) as xs:integer

Summary |Returns the number of interior rings in the given polygon $geonet ry.

Errors GEQD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GEQ0003: the given element hasto be a
polygon. Other geometries are not accepted.

Example

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
geo: numinterior-ring(
<gmnl : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near Ri ng>
<gm : coordi nates>1,1 20,1 20,20 30,20 30,30 1,30 1, 1</
gm : coor di nat es>
</ gm : Li near Ri ng>
</ gm : out er Boundar yl s>
<gml : i nner Boundar yl s>
<gm : Li near Ri ng>
<gm : coordi nates>2,2 3,2 3,3 2,3 2,2</gnl:coordi nat es>
</ gm : Li near Ri ng>
</ gm : i nner Boundaryl s>
<gml : i nner Boundar yl s>
<gm : Li near Ri ng>
<gm : coor di nat es>10, 10 19, 10 19, 19 10, 19 10, 10</ gm : coor di nat es>
</ gm : Li near Ri ng>
</ gm : i nner Boundaryl s>
</ gm : Pol ygon>

)

geo:interior-ring-n

Signatures

geo:interior-ring-n($polygon as elenent(*)) as el enent(*)

Summary

Returns the outer ring of the given polygon $geonet r y, as agml:LineString.
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Errors

GEOD001: the given element(s) is not recognized as a valid geometry (QName).GEQ0002: the
given element cannot be read by reader for some reason.GEQ0003: the given element has to be a
polygon. Other geometries are not accepted. GECO004: the the input index of geometry is out of
range.GECD005: the output object cannot be written as an element by writer for some reason.

Example

Errors

Code

i mport nodul e nanespace geo = "http://expath. org/ns/geo";
decl are nanespace gm = http://ww. opengi s. net/gm";
| et $pol ygon : =
<gmn : Pol ygon>
<gm : out er Boundar yl s>
<gm : Li near Ri ng>
<gmM : coordi nates>1,1 20,1 20,20 30,20 30,30 1,30 1, 1</
gm : coor di nat es>
</ gm : Li near Ri ng>
</ gm : out er Boundar yl s>
<gm : i nner Boundar yl s>
<gm : Li near Ri ng>
<gm : coordi nates>2,2 3,2 3,3 2,3 2,2</gnl:coordi nat es>
</ gm : Li near Ri ng>
</ gm : i nner Boundaryl s>
<gm : i nner Boundar yl s>
<gm : Li near Ri ng>
<gm : coor di nat es>10, 10 19, 10 19,19 10, 19 10, 10</
gm : coor di nat es>
</ gm : Li near Ri ng>
</ gm : i nner Boundaryl s>
</ gm : Pol ygon>
return geo:interior-ring-n($polygon, 1)

Description

GEC0001

Unrecognized Geo type.

GEC0002

The input GML node cannot be read by GMLreader.

GECO003

Input geometry is not an appropriate geometry for this function.

GECO004

Theinput index is out of range.

GECD005

The result geometry can not be written by GMLwriter.

GECO006

The input matrix isinvalid.

Changelog

The module was introduced with Version 7.6.
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Chapter 46. Hashing Module

Read this entry online in the BaseX Wiki.

This XQuery Module provides functions that perform different hash operations.

Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ modul es/ hash namespace, whichis
statically bound to the hash prefix. All errors are assigned tothe ht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Functions

hash:md5

Signatures

hash: md5($val ue as xs: anyAtom cType) as xs: base64Bi nary

Summary

Computes the MD5 hash of the given $val ue, which may be of type xs:string, xs:base64Binary,
or xs:hexBinary.

Examples

e string(xs: hexBi nary(hash: nd5(" BaseX")))
0D65185C9E296311C0A2200179E479A2.

returns

e string(hash: md5(xs: base64Bi nary(""))) returns

1B2M2Y8AsgTpgAmyY7PhCf g==.

hash:shal

Signatures

hash: shal($val ue as xs:anyAtom cType) as xs: base64Bi nary

Summary

Computesthe SHA-1 hash of the given $val ue, which may be of type xs:string, xs.base64Binary,
or xs.hexBinary.

Examples

* string(xs:hexBi nary(hash: shal("BaseX")))
3AD5958F0F27D5AFFDCA2957560F121D0597 A4AED.

returns

* string(hash: shal(xs: base64Binary("")))
vl WAYKK/ YBwk=.

returns 2 nj 71 5r SwOyVb/

hash:sha256

Signatures

hash: sha256( $val ue as xs:anyAtom cType) as xs: base64Bi nary

Summary

Computes the SHA-256 hash of the given $val ue, which may be of type xsstring,
xs:base64Binary, or xs:hexBinary.

Examples

string(xs: hexBi nary(hash: sha256(" BaseX"))) returns
15D570763DEB75D728BB69643392873B835CCCCI94A2F1E881909DA47662821A3.

» string(hash: sha256(xs: base64Bi nary(""))) returns 47DEQpj 8HBSa+/ TI mW
+5J CeuQe RKnbNMp JWZGEh SuFU=.

hash:hash

Signatures

hash: hash($val ue as xs:anyAtom cType,
Xs: base64Bi nary

$al gorithm as xs:string) as

Summary

Computes the hash of the given $val ue, using the specified $al gor i t hm The specified values
may be of type xs:string, xs:base64Binary, or xs:hexBinary.The following three algorihms are
supported: MD5, SHA- 1, and SHA- 256.
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Errors HASHO0001: the specified hashing agorithm is unknown.

Examples |e string(xs:hexBi nary(hash: hash("", "NMD5"))) returns
D41D8CDO8FO0B204E9800998ECF8427E.

e string(hash: hash("", "")) raisesan error, because no agorithm was specified.

Errors

Code ’ Description
HASHOOOl’ The specified hash algorithm is unknown.

Changelog

The module was introduced with Version 7.3.
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Chapter 47. Higher-Order Functions
Module

Read this entry online in the BaseX Wiki.

This XQuery M odul e adds some useful higher-order functions, additional to the Higher-Order Functions provided
by the official specification.

Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ nodul es/ hof namespace, which is
statically bound to the hof prefix.

Functions
hof:id
Signatures |hof : i d($expr as item()*) as item()*

Summary |Returnsits argument unchanged. Thisfunction isn't useful on its own, but can be used as argument
to other higher-order functions.

Examples |e hof:id(1 to 5) returnsl 2 3 4 5

 With higher-order functions:

let $sort := sort(?, hof:id#1l)
let $reverse-sort := sort(?, function($x) { -$x })
return (

$sort((1, 5 3, 2, 4)),

[
$reverse-sort((1, 5, 3, 2, 4))

)
reuns:.1 2 3 45| 54321

hof:const

Signatures |hof : const ($expr as item()*, $ignored as item()*) as item()*

Summary |Returnsits first argument unchanged and ignores the second. This function isn't useful on its own,
but can be used as argument to other higher-order functions, e.g. when a function combining two
valuesis expected and one only wants to retain the left one.

Examples |¢ hof: const (42, 1337) returns42.

» With higher-order functions:

let $zip-sum:= function($f, $seql, $seq2) {
sun(for-each-pair($seql, $seq2, $f))

}
let $sumall = $zi p-sun{function($a, $b) { $a + $b }, 2, ?)
let $sumleft := $zip-sun(hof:const#2, ?, ?)
return (
$sumal I ((2, 2, 21, 1, 1), 1 to 5),

$sumleft((1, 1, 1, 1, 1), 1 to 5)

)
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» Another use-case: When inserting a key into amap, $f decides how to combine the new value
with apossibly existing old one. hof : const heremeansignoring the old value, so that's normal
insertion.

let Sinsert-with := function($f, $map, $k, $v) {
let $old := $map($k)
let $new := if($old) then $f($v, $old) else $v
return map: merge(($map, map: entry($k, $new)))

}

let $map := map { 'foo': 1}

let $add := $insert-with(function($a, $b) { $a + $b }, 2?2, 2, ?)
let $ins := $insert-with(hof:const#2, ?, ?, ?)

return (

$add($map, 'foo', 2)('foo'),
$i ns($map, 'foo', 42)('foo")
)

returns3 42

hof:fold-leftl

Signatures

hof:fold-leftl($seq as iten()+, $f as function(itenm()*, item()) as
item()*) as item()*

Summary |Works the same as fn:fold-left, but doesn't need a seed, because the sequence must be non-empty.

Examples |+ hof:fold-left1(1 to 10, function($a, $b) { $a + $b }) returns55.
e hof:fold-leftl((), function($a, $b) { $a + $b }) throws XPTY0004,

because $seq hasto be non-empty.

hof:until

Signatures |hof :until ($pred as function(item)*) as xs:boolean, $f as
function(iten()*) as item()*, $start as item()*) as itenm()*

Summary |Appliesthefunction $f totheinitial value$st art until the predicate $pr ed applied to the result
returnst r ue() .

Examples | hof:until (function($x) { $x ge 1000 }, function($y) { 2 * $y },

1) returns1024.

» Calculating the square-root of a number by iteratively improving an initial guess:

let $sqrt := function($x as xs:double) as xs:double {
hof :unti | (
function($res) { abs($res * $res - $x) < 0.00001 },
function($guess) { ($guess + $x div $guess) div 2 },
$x
)
}
return $sqrt (25)

returns 5. 000000000053722.

hof:scan-left

Signatures

hof : scan-left($seq as iten()*, $start as item()*, $f as
function(item()*, item()) as itenm()*) as item()*

Summary ‘

This function is similar to fn:fold-left, but it returns a list of successive reduced values from the
left. It is equivalent to:
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decl are function hof:scan-1eft($seq, $acc, $f) {
if(enpty($seq)) then $acc el se (
$acc,
hof : scan-left(tail ($seq), $f($acc, head($seq)), $f)
)
[

Examples

 Returnstriangular numbers:

hof : scan-left(1 to 10, 0, function($a, $b) { $a + $b })

hof:take-while

Signatures |hof : take-whil e($seq as itenm()*, S$pred as function(iten()) as
xs: bool ean) as item()*
Summary | Thefunction returnsitems of $seq aslong asthe predicate $pr ed is sdtisfied. It is equivaent to:
decl are function hof:take-while($seq, $pred) {
i f(empty($seq) or not ($pred(head($seq)))) then () else (
head( $seq),
hof : t ake-whil e(tail ($seq), $pred)
)
b
Examples | Computesat most 100 random integers, but stops if an integer is smaller than 10:
hof : t ake- whi | e(
(1 to 100) ! random i nteger(50),
function($x) { $x >= 10 }
)
hof:top-k-by
Signatures |hof : top-k-by($seq as item()*, $sort-key as function(iten()) as
itenm(), $k as xs:integer) as item()*
Summary |Returnsthe $k itemsin $seq that are greatest when sorted by the result of $f applied to the item.
The function is a much more efficient implementation of the following scheme:
(for $x in $seq
order by $sort-key($x) descendi ng
return $x
Y[ position() <= $k]
Examples |¢ hof:top-k-by(1l to 1000, hof:id#1, 5) returns1000 999 998 997 996
e hof:top-k-by(l to 1000, function($x) { -$x }, 3) retunsl 2 3
e hof:top-k-by(<x a='1" b=2" ¢='3"/> @, xs:integer#l, 2)/node-
nane() returnsc b

hof:top-k-with

Signatures

hof : top-k-with($seq as item()*, $lt as function(item(), item()) as
Xs: bool ean, $k as xs:integer) as item()*

Summary

Returns the $k itemsin $seq that are greatest when sorted in the order of the less-than predicate
$l t . Thefunction isageneral version of hof : t op- k- by($seq, $sort-key, $k).
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Examples | hof:top-k-with(1l to 1000, function($a, $b) { $a It $b }, 5) returns
1000 999 998 997 996

e hof:top-k-with(-5 to 5, function($a, $b) { abs(%$a) gt abs($b) },
5) returns0 1 -1 2 -2

Changelog

Version 8.1

* Added: hof:scan-left, hof:take-while
Version 7.2

» Added: hof:top-k-by, hof:top-k-with
* Removed: hof:iterate

Version 7.0

* module added
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Chapter 48. HTML Module

Read this entry online in the BaseX Wiki.

This XQuery Module provides functions for converting HTML to XML. Conversion will only take place if
TagSoup isincluded in the classpath (see HTML Parsing for more details).

Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ modul es/ ht M namespace, whichis
statically bound to the ht m prefix. All errors are assigned tothe ht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Functions

html:parser

Signatures ‘ht m : parser() as xs:string

Summary | Returnsthe name of the applied HTML parser (currently: TagSoup). If an empty stringisreturned,
TagSoup was not found in the classpath, and the input will be treated as well-formed XML.
html:parse

Signatures |ht ml : par se( $i nput as XS: anyAt om cType) as docunent - node()
ht m : parse($i nput as xs:anyAtom cType, $options as map(xs:string,
item))) as docunent-node()

Summary |Convertsthe HTML document specified by $i nput to XML, and returns a document node:
e Theinput may either be a string or abinary item (xs:hexBinary, xs.base64Binary).

* If theinput is passed on in its binary representation, the HTML parser will try to automatically
choose the correct encoding.

The $opt i ons argument can be used to set TagSoup Options.
Errors BXHLOO0O1: the input cannot be converted to XML.

Examples

Basic Example

The following query converts the specified string to an XML document node.
Query

htm : parse("<htm >")

Result

<htm xm ns="http://ww. w3. org/ 1999/ xhtm "/ >
Specifying Options
The next query creates an XML document with namespaces:

Query
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htm : parse("<a href="ok.htm'/>", map { 'nons': false() })
Result
<htm xm ns="http://ww. w3. org/ 1999/ xht m ">
<body>
<a shape="rect" href="ok.htnml"/>

</ body>
</htm >

Parsing Binary Input

If theinput encoding is unknown, the datato be processed can be passed on initsbinary representation. The HTML
parser will automatically try to detect the correct encoding:

Query

ht m : parse(fetch: binary("http://en.w ki pedi a.org"))

Result

<htm xm ns="http://ww. w3. org/ 1999/ xhtm " class="client-nojs" dir="ltr" |ang="en">
<head>

<title>Wki pedia, the free encycl opedi a</title>
<meta charset="UTF-8"/>

Errors

Code ’ Description
BXHLOOOl‘ Theinput cannot be converted to XML.

Changelog

The module was introduced with Version 7.6.
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Chapter 49. HTTP Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains asingle function to send HTTP requests and handle HT TP responses. The function
send- r equest isbased on the EXPath HTTP Client Module. It gives full control over the available request
and response parameters. For simple GET requests, the Fetch Module may be sufficient.

Conventions

All functionsinthismoduleareassignedtotheht t p: / / expat h. or g/ ns/ ht t p- cl i ent namespace, which
is statically bound to the ht t p prefix. All errors are assigned to the htt p: // expat h. org/ ns/ error
namespace, which is statically bound to theexer r prefix.

Functions

http:send-request

Signatures |htt p: send- r equest ( $r equest as el ement (htt p: request) ?, $hr ef
as Xxs:string?, $bodies as item()*) as item()+ http:send-
request ($request as element(http:request)) as iten()+ http:send-
request ($request as elenent(http:request)?, S$href as xs:string?)
as item)+

Summary |Sends an HTTP request and interprets the corresponding response. $r equest contains the
parameters of the HTTP request such as HTTP method and headers. In addition to thisit can also
contain the URI to which the request will be sent and the body of the HTTP method. If the URI
is not given with the parameter $hr ef , its value in $r equest is used instead.The structure of
htt p: request element follows the EXPath specification. Both basic and digest authentication
is supported.

Errors HCO001: an HTTP error occurred.HCO002: error parsing the entity content as XML or
HTML.HC0003: with a multipart response, the override-media-type must be either a multipart
media type or application/octet-stream.HC0004: the src attribute on the body element is mutually
exclusive with all other attribute (except the media-type).HCO005: the request element is not
valid.HCO006: atimeout occurred waiting for the response.

Examples

Status Only

Simple GET request. Asthe attribute st at us- onl y is set to true, only the response element is returned.

Query:

htt p: send- request (<http: request nethod='get' status-only="true'/> "'http://
basex. org')

Result:

<htt p: response status="200" nessage="CK">
<htt p: header nanme="Date" val ue="Mn, 14 Mar 2011 20: 55:53 GVI"/>
<htt p: header name="Content-Length" val ue="12671"/>
<htt p: header name="Expires" val ue="Mn, 14 Mar 2011 20:57:23 GVI"/>
<htt p: header nanme="Set - Cooki e"

val ue="fe_typo_user=d10c9552f 9a784d1a73f 8b6ebdf 5ce63; path=/"/>
<htt p: header nanme="Connection" val ue="cl ose"/>
<htt p: header nanme="Content - Type" val ue="text/htm ; charset=utf-8"/>
<htt p: header nanme="Server" val ue="Apache/2.2.16"/>
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<htt p: header nanme="X- Power ed- By" val ue="PHP/5. 3. 5"/ >
<htt p: header nanme="Cache-Control" val ue="nax-age=90"/>
<htt p: body nedi a-type="text/htm ; charset=utf-8"/>

</ http: response>

Google Homepage

Retrieve the Google search home page with atimeout of 10 seconds. In order to parse HTML, TagSoup must be
contained in the class path.

Query:

http: send-request (<http: request nethod='get' href="http://ww. googl e. con
ti meout="10'/>)

Result:

<htt p: response status="200" nessage="K">
<htt p: header nane="Date" val ue="Mn, 14 Mar 2011 22:03:25 GVI'"/>
<htt p: header nanme="Transfer-Encodi ng" val ue="chunked"/ >
<htt p: header name="Expires" val ue="-1"/>
<htt p: header nanme="X- XSS-Protecti on" val ue="1; node=bl ock"/>
<htt p: header nane="Set - Cooki e" val ue="...; expires=Tue, 13-Sep-2011 22:03:25 GVl
pat h=/; donmai n=. googl e. ch; HttpOnly"/>
<htt p: header nane="Cont ent - Type" val ue="text/htm ; charset=I SO 8859-1"/>
<htt p: header nanme="Server" val ue="gws"/>
<htt p: header nane="Cache-Control" val ue="private, max-age=0"/>
<htt p: body nedi a-type="text/htm ; charset=ISO 8859-1"/>
</ http: response>
<htm xm ns="http://ww.w3. org/ 1999/ xhtm ">
<head>
<meta http-equi v="content-type" content="text/htm ; charset=ISO 8859-1"/>
<title>Coogle</title>
<scri pt >wi ndow. googl e={ kEl : "r ZB-

</script>
</center>

</ body>
</htm >

The response content type can a so be overwritten in order to retrieve HTML pages and other textual dataasplain
string (usingt ext / pl ai n) or initsbhinary representation (using appl i cati on/ oct et - st r ean). Withthe
htt p: header element, a custom user agent can be set. See the following example:

Query:

let $binary := http:send-request(
<htt p: request nethod='get'
override-nedi a-t ype=' appl i cati on/ oct et - st r eant
href="http://ww. googl e. conm >
<htt p: header nane="User-Agent" val ue="Cpera"/>
</ http:request>
)[2]
return try {
ht m : par se( $bi nary)
} catch * {
"Conversion to XM failed: ' || $err:description
}

SVG Data

Content-type ending with +xml, e.g. image/svg+xml.
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Query:

http: send-request (<http:request nethod='get'/>, 'http://upload.w ki medi a. org/
wi ki pedi a/ commons/ 6/ 6b/ Bi t map_VS_SVG svg')

Result:

<htt p: response status="200" nessage="CK">
<htt p: header name="ETag" val ue="W"11b6d- 4bal5ed4"" />
<htt p: header name="Age" val ue="9260"/>
<htt p: header nanme="Date" val ue="Mn, 14 Mar 2011 19:17:10 GVI"/>
<htt p: header nanme="Content-Length" val ue="72557"/>
<htt p: header nanme="Last-Mdified" val ue="Wed, 17 Mar 2010 22:59: 32 GJI"/ >
<htt p: header nanme="Content - Type" val ue="i mage/ svg+xm "/ >
<htt p: header nanme="X-Cache-Lookup" val ue="M SS from
knsqg22. knans. wi ki nedi a. org: 80"/ >
<htt p: header name="Connection" val ue="keep-alive"/>
<htt p: header name="Server" val ue="Sun-Java- Syst em Web- Server/7.0"/>
<htt p: header name="X-Cache" val ue="M SS from knsq22. knanms. wi ki medi a. org"/ >
<htt p: body nedi a-type="i mage/ svg+xm "/ >
</ http:response>
<svg xm ns="http://ww. W3. or g/ 2000/ svg" xm ns: xlink="http://ww.w3. org/ 1999/ xl i nk"
version="1.1" wi dth="1063" hei ght="638">
<def s>
<linear G adient id="Ig0">
<stop stop-col or="#3333ff" offset="0"/>
<stop stop-col or="#3f3fff" stop-opacity="0" offset="1"/>
</li near G adi ent >

</sv§;
POST Request
POST request to the BaseX REST Service, specifying a username and password.

Query:

l et $request :=
<http:request href="http://l|ocal host: 8984/ rest
nmet hod=' post' usernane='adm n' password='"adm n' send-aut horization='true' >
<htt p: body nedi a-type="application/xm"'>
<query xm ns="http://basex.org/rest">
<t ext ><! [ CDATA[
<ht m >{
for $i in 1 to 3
return <div>Section {$i }</div>
}</htm >
]1]1></text>
</ query>
</ http: body>
</ http:request>
return http:send-request ($request)

Result:

<http:response xmns: http="http://expath.org/ns/http-client" status="200"
message="OK" >
<htt p: header nanme="Content-Length" val ue="135"/>
<htt p: header nanme="Content- Type" val ue="application/xm"/>
<htt p: header nanme="Server" val ue="Jetty(6.1.26)"/>
<htt p: body nedi a-type="application/xm"/>
</ http: response>
<ht m >
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<di v>Section 1</div>

<di v>Secti on 2</di v>

<di v>Section 3</di v>
</htm >

Errors

Code Description
HCO001 |AnHTTP error occurred.
HC0002 |Error parsing the entity content as XML or HTML.

HC0003 |With a multipart response, the override-media-type must be either a multipart media type or
application/octet-stream.

HC0004 | Thesrcattribute on the body element is mutually exclusive with all other attribute (except the media-
type).

HCO005 |Thereguest element is not valid.

HCO0006 |A timeout occurred waiting for the response.

Changelog

Version 8.0

» Added: digest authentication

Version 7.6

» Updated: http:send-request: HCO002 israised if the input cannot be parsed or converted to the final datatype.

» Updated: errorsareusingt ext / pl ai n as media-type.
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Chapter 50. Index Module

Read this entry online in the BaseX Wiki.

This XQuery Module provides functions for displaying information stored in the database index structures.
Conventions

All functionsinthismoduleare assignedtotheht t p: / / basex. or g/ nodul es/ i ndex namespace, whichis
statically bound to thei ndex prefix. All errorsareassignedtotheht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Functions
index:facets

Signatures |i ndex: facets($db as xs:string) as xs:stringindex:facets($db as
xs:string, $type as xs:string) as xs:string

Summary |Returns information about all facets and facet values of the database $db in document structure
format.If $t ype is specified asf | at , the function returns this information in a flat summarized
version. The returned datais derived from the Path Index.

Errors BXDB0002: The addressed database does not exist or could not be opened.

Examples |e i ndex: facet s("DB") returnsinformation about facets and facet values on the database DB
in document structure.

e index:facets("DB", "flat") returnsinformation about facets and facet values on the
database DB in a summarized flat structure.

index:texts

Signatures |i ndex: texts($db as xs:string) as el ement (val ue)* i ndex: t ext s($db as
xs:string, $prefix as xs:string) as el enent(val ue)* i ndex: t ext s($db
as xs:string, $start as xs:string, $ascending as xs:bool ean) as
el ement (val ue) *

Summary |Returns all strings stored in the Text Index of the database $db, along with their number of
occurrences.If $pr ef i x is specified, the returned entries will be refined to the ones starting with
that prefix.If $st art and $ascendi ng are specified, all nodes will be returned after or before
the specified start entry.

Errors BXDB0002: The addressed database does not exist or could not be opened.BXDB0004: the index
isnot available,

index:attributes

Signatures |i ndex: attri but es($db as Xxs:string) as el ement (val ue) *
i ndex: attributes($db as xs:string, $prefix as xs:string) as
el ement (value)* index:attributes($db as xs:string, $start as
xs:string, $ascending as xs: bool ean) as el ement (val ue) *

Summary |Returns al strings stored in the Attribute Index of the database $db, along with their number of
occurrences.If $pr ef i x is specified, the returned entries will be refined to the ones starting with
that prefix.If $st art and $ascendi ng are specified, al nodes will be returned after or before
the specified start entry.

Errors BXDB0002: The addressed database does not exist or could not be opened.BXDB0004: the index
isnot available.
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index:tokens

Signatures

i ndex: t okens($db as xs:string) as el ement(val ue)*

Summary

Returns all strings stored in the Token Index of the database $db, along with their number of
occurrences.

Errors

BXDB0002: The addressed database does not exist or could not be opened.BXDB0004: the index
isnot available.

index:element-names

Signatures

i ndex: el ement - nanes($db as xs:string) as el enent(val ue)*

Summary

Returns all element names stored in the Name Index of the database $db, along with their number
of occurrences.

Errors

BXDB0002: The addressed database does not exist or could not be opened.

index:attribute-names

Signatures

i ndex: attribute-nanmes($db as xs:string) as el ement(val ue)*

Summary

Returns all attribute names stored in the Name Index of the database $db, along with their number
of occurrences.

Errors BXDB0002: The addressed database does not exist or could not be opened.
Changelog
Version 8.4

» Added: index:token

Version 7.7

» Updated: the functions no longer accept Database Nodes as reference. Instead, the name of a database must
now be specified.

Version 7.3

» Updated: index:texts, index:attributes: signature with three arguments added.

The module was introduced with Version 7.1.
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Chapter 51. Inspection Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions for extracting internal information about modules and functions and
generating documentation.

Conventions

All functions and errors in this module are assigned to the htt p:// basex. or g/ nodul es/i nspect
namespace, which is statically bound to the i nspect prefix. xqDoc document instances are assigned to the
http://ww. xgdoc. or g/ 1. 0 namespace, which is statically bound to the xgdoc prefix.

Reflection

inspect:functions

Signatures

i nspect:functions() as function(*)* inspect:functions($uri as
xs:string) as function(*)*

Summary |Returns function items for all user-defined functions (both public and private) that are known in
the current query context. If a$uri is specified, the addressed module will be compiled, and its
functionswill be added to the query context and returned to the user. A relative URI will beresolved
against the static base URI of the query.

Examples |Invokes the declared functions and returns their values:

declare %rivate function local:one() { 12 };
declare %rivate function local:two() { 34 };
for $f in inspect:functions() return $f()

Compilesall functionsin code. xgmand invokes the function named r un:

let $uri := "'code.xqgm

let $name := "run"

for $f in inspect:functions($uri)

wher e | ocal - name- f rom QName(functi on-nane($f)) = $nane

return $f ()

inspect:function-annotations

Signatures

i nspect: function-annotati ons($function as function(*)?) as
map( xs: QNane, xs:anyAt om cType*)

Summary

Returns the annotations of the specified $f unct i on in amap.

Examples

* Returns an empty map:

i nspect: function-annot ati ons(true#0)
» Returnsamap withasinglekey  htt p: //ww. w3. or g/ 2012/ xquer y} pri vat e and
an empty sequence as value:

declare %rivate function local:f() { 'well hidden' };
i nspect : functi on-annot ati ons(| ocal : f #0)
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inspect:static-context

Signatures

i nspect:static-context($function as function(*)?, $name  as
Xs:string) as item)*

Summary

Returns a component of the static context of a $f unct i on with the specified $nane. If no
function is supplied, the current static context is considered.The following components can be
requested:

* base-uri : Static base URI.
e nanespaces : Prefix/URI map with al statically known namespaces.

* el enent - nanespace : Default element/type namespace URI, or an empty sequence if it is
absent.

» functi on- namespace : Default function namespace URI, or an empty sequence if it is
absent.

» col | ati on: URI of the default collation.

e orderi ng : Ordering mode (or der ed/unor der ed)

e constructi on: Construction mode (pr eser ve/stri p)

« defaul t-order-enpty : Default order for empty sequences (gr eat est /l east)
» boundar y- space : Boundary-space policy (pr eserve/stri p)

* copy- hanmespaces : Copy-namespaces mode (i nherit /no-i nherit, preserve/no-
preserve)

e deci nmal - f or mat s : Nested map with all statically known decimal formats

Examples

Returnsthe static base URI (sameasst at i c- base-uri () ):

i nspect:static-context((), 'base-uri')
» Returns a map with all namespaces that are statically known in the module of the specified
function:

i mport mnodul e nanespace data = 'data.xqgm;
i nspect: static-context (data: get#1, 'nanespaces')

Errors

unknown: The specified component does not exist.

Documentation

inspect:function

Signatures

i nspect: function($function as function(*)) as el ement (function)

Summary

Inspects the specified $f unct i on and returns an element that describes its structure. The output
of thisfunction is similar to eXist-db’ s inspect:inspect-function function.

Examples

Thequery i nspect: functi on(count #1) yields:

<function name="count" uri="http://ww.w3. org/ 2005/ xpat h-functi ons"
external ="fal se">
<argunent type="item()" occurrence="*"/>
<return type="xs:integer"/>
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</ function>

The function...

(:~
This function sinply returns the specified integer.
@ar am $nunber nunber to return
. @eturn speci fi ed nunber
5)

declare %rivate function |ocal:same($nunber as xs:integer) as
xs:integer {

$nunber
[

...isrepresented by i nspect : functi on(l ocal : sane#l) as...

<function nanme="| ocal : sane" wuri="http://ww. w3. or g/ 2005/ xquery- | ocal -
functions" external ="fal se">
<argunent type="xs:integer" nane="nunber">nunber to return</argunment>
<annot ati on name="private" uri="http://ww.w3. org/ 2012/ xquery"/>
<description>This function sinply returns the specified integer.</
descri ption>
<return type="xs:integer">specified nunber</return>
</function>

inspect:context

Signatures |i nspect:context() as el enent (context)

Summary |Generates an element that describes all variables and functions in the current query context.

Examples |Evaluate all user-defined functions with zero arguments in the query context:

i nspect:context ()/function ! function-|ookup(@Q\ame(@ri, @ane), 0) !
0

Return the names of all private functions in the current context:

for $f in inspect:context()/function
wher e $f/annot ation/ @ane = 'private'
return $f/ @ane/string()

inspect:module

Signatures |i nspect : nodul e($uri as xs:string) as el ement (nodul e)

Summary |Retrieves the resource located at the specified $ur i , parses it as XQuery module, and generates
an element that describes the modul€e's structure. A relative URI will be resolved against the static
base URI of the query.

Errors FODC0002: the addressed resource cannot be retrieved.
Examples |Anexampleisshown below.

inspect:xgdoc

Signatures ‘i nspect: xqdoc($uri as xs:string) as el ement (xgdoc: xqdoc)

Summary |Retrieves the resource located at the specified $ur i , parsesit as XQuery module, and generates
an xgDoc element. A relative URI will be resolved against the static base URI of the query.xgDaoc
providesasimplevendor-neutral solution for generating documentati on from X Query modules. The
documentation conventions have been inspired by the JavaDoc standard. Documentation comments
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begin with (: ~and endwith : ) , and tags start with @ xqDoc comments can be specified for main
and library modules and variable and function declarations. We have dightly extended the xgqDoc
conventions to do justice to more recent versions of XQuery (Schema: xqdoc-1.1.30052013.xsd):

e an<xqdoc: annot at i ons/ > nodeisadded to each variable or function that uses annotations.
The xqdoc:annotation child nodes may have additional xqdoc: | i t er al elementswitht ype
attributes (xs:string, xs:integer, xs.decimal, xs.double) and values.

* asingle <xgdoc: nanespaces/ > node is added to the root element, which summarizes all
prefixes and namespace URIs used or declared in the module.

» name and type elements are added to variables.

Errors FODC0002: the addressed resource cannot be retrieved.

Examples |Anexampleisshown below.

Examples

Thisisthe sanpl e. xgmlibrary module:

(:~
: This nodul e provi des sonme sanple functions to denonstrate
the features of the Inspection Mdule.
@ut hor BaseX Team
@ee http://docs. basex. or g/ w ki / XQDoc_Modul e
. @ersion 1.0
5
nodul e nanespace sanples = 'http://basex. org/ nodul es/ sanpl es' ;

(:~ This is a sanple string. :)
decl are variabl e $sanples:test-string as xs:string := "this is a string';

(:~

This function sinply returns the specified integer.
@aram  $nunber nunber to return

: @eturn specified nunber

5
decl are %rivate function sanpl es: sanme($nunber as xs:integer) as xs:integer {
$nunmber

}i

If i nspect : modul e(' sanpl e. xqm ) isrun, the following output will be generated:

<nmodul e prefix="sanpl es" uri="http://basex. org/ nodul es/ sanpl es" >
<description>Thi s nodul e provi des sone sanple functions to denonstrate
the features of the |nspection Mdul e.</description>
<aut hor >BaseX Teanx/ aut hor >
<see>http://docs. basex. org/ wi ki / XQDoc_Mdul e</ see>
<ver si on>1. 0</ ver si on>
<vari abl e name="sanpl es:test-string" uri="http://basex. org/ nodul es/ sanpl es"
type="xs:string" external ="fal se">
<description>This is a sanple string.</description>
</vari abl e>
<function nanme="sanpl es: same" uri ="http://basex. org/ nodul es/ sanpl es"
external ="fal se">
<argunent nanme="nunber" type="xs:integer">nunber to return</argunment>
<annot ati on name="private" uri="http://ww.w3. org/ 2012/ xquery"/>
<description>This function sinply returns the specified integer.</description>
<return type="xs:integer">specified nunber</return>
</function>
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</ nodul e>

The output looks asfollowsif i nspect : xqdoc(' sanpl e. xgm ) iscalled:

<xqdoc: xqdoc xm ns: xqdoc="htt p://ww. xqdoc. org/ 1. 0" >
<xqgdoc: control >
<xgdoc: dat e>2013- 06- 01T16: 59: 33. 654+02: 00</ xqdoc: dat e>
<xgdoc: ver si on>1. 1</ xqdoc: ver si on>
</ xqdoc: contr ol >
<xqgdoc: nmodul e type="Ilibrary">
<xqdoc: uri >http:// basex. or g/ nodul es/ sanpl es</ xqdoc: uri >
<xqdoc: nane>sanpl e. xqnk/ xqdoc: name>
<xgdoc: conment >
<xqgdoc: descri pti on>Thi s nodul e provi des sone sanple functions to denonstrate
the features of the |nspection Mdul e. </ xgdoc: descri ption>
<xqgdoc: aut hor >BaseX Teanx/ xqdoc: aut hor >
<xqdoc: see>http://docs. basex. or g/ w ki / XQDoc_Mbodul e</ xqdoc: see>
<xgdoc: ver si on>1. 0</ xqdoc: ver si on>
</ xqdoc: conment >
</ xqdoc: nodul e>
<xgdoc: namespaces>
<xqgdoc: nanmespace prefix="sanpl es" uri="http://basex. org/ nodul es/ sanpl es"/>
</ xqdoc: namespaces>
<xqgdoc: i nmports/>
<xqgdoc: vari abl es>
<xqgdoc: vari abl e>
<xgdoc: name>sanpl es: t est - st ri ng</ xqdoc: nanme>
<xgdoc: conment >
<xqdoc: description>This is a sanple string.</xqdoc: descri ption>
</ xqdoc: conment >
<xqdoc: type>xs: string</xqdoc:type>
</ xqdoc: vari abl e>
</ xqdoc: vari abl es>
<xqgdoc: f uncti ons>
<xqgdoc: function arity="1">
<xgdoc: conment >
<xqdoc: descri ption>This function sinply returns the specified integer.</
xqdoc: descri pti on>
<xqgdoc: par ank$nunber nunber to return</xqgdoc: paranr
<xqdoc: r et urn>speci fi ed nunmber </ xqdoc: r et ur n>
</ xqdoc: conment >
<xqdoc: nane>sanpl es: sane</ xqdoc: nane>
<xgdoc: annot at i ons>
<xqdoc: annot ati on nane="private"/>
</ xqdoc: annot at i ons>
<xqgdoc: si gnat ur e>decl are %private functi on sanpl es: sane($nunber as
Xs:integer) as xs:integer</xqdoc: si gnature>
<xgdoc: par anet er s>
<xqdoc: par anet er >
<xqdoc: nane>nunber </ xqdoc: name>
<xqdoc: type>xs: i nt eger </ xqdoc: t ype>
</ xqdoc: par anet er >
</ xqdoc: par anet er s>
<xqgdoc: r et ur n>
<xqdoc: type>xs: i nt eger </ xqdoc: t ype>
</ xqdoc: r et urn>
</ xqdoc: functi on>
</ xqdoc: functi ons>
</ xqdoc: xgdoc>

Errors

Code ’ Description
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unknown ‘ The specified component does not exist.

Changelog

Version 8.5

 Added: inspect:function-annotations, inspect:static-context

» Updated: ext er nal attribute added to variables and functions

» Updated: Relative URIswill always be resolved against the static base URI of the query
Version 7.9

» Updated: aquery URI can now be specified with inspect:functions.

This module was introduced with Version 7.7.
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Chapter 52. Jobs Module

Read this entry online in the BaseX Wiki.

This XQuery Module provides functions for organizing scheduled, queued, running and cached jobs. Jobs can be
commands, queries, client or HTTP requests.

Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ modul es/ j obs namespace, whichis
statically bound to the j obs prefix. Errors will be bound to the same prefix.

Functions

jobs:current

Signatures |j obs: current() as xs:string

Summary |Returnstheid of the current job.
jobs:list

Signatures |j obs:1ist() as xs:string*

Summary |Returnstheidsof all jobsthat are currently registered. Thelist includes scheduled, queued, running
jobs, and cached jobs.

Examples |« jobs:|ist() returnsthe samejobid asjobs:current if no other job isregistered.

e jobs:list()[. !=jobs:current()] ! jobs:stop(.) stopsandinvalidatesall
asynchronous queries and results except for the current one.

jobs:list-details

Signatures |jobs:list-details() as elenent(job)* jobs:list-details($id as
xs:string) as el enment(job)*

Summary |Returnsinformation on all jobs that are currently registered. The list includes scheduled, queued,
running jobs, and cached jobs. A string representation of the job will be returned in the text node.
The returned elements have additional attributes:

e id:jobid

* type : type of thejob (command, query, REST, RESTXQ, etc.)

» st at e : current state of the job (scheduled, queued, running, or cached)
» user :the user who started the job

e durati on : evaluation time (for running and cached jobs)

e start :dateTime string with next start (for jobs that will be executed repeatedly)

Examples jobs:list-detail s() returns information on the currently running job and possibly

others:

<job id="jobl" type="XQuery" state="running" user="adni n"
dur ati on="PTO0. 001S" >
XQUERY jobs:list-details()
</'j ob>
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jobs:finished

Signatures

jobs:finished($id as xs:string) as xs:bool ean

Summary

Indicatesif the evaluation of an already running job with the specified $i d hasfinished. Astheids
of finished jobs will usually be discarded, unless caching is enabled, the function will also return
t r ue for unknown jobs.

 f al se indicatesthat the job id is scheduled, queued, or currently running.

* true will bereturned if the job has either finished, or if theid is unknown (because the ids of
all finished jobs will not be cached).

jobs:stop
Signatures ‘j obs:stop($id as xs:string) as enpty-sequence()
Summary | Triggeres the cancelation of a job with the specified $i d, drops the cached result of a query, or

cancels a scheduled job. Unknown ids are ignored. All jobs are gracefully stopped; it is up to the
process to decide when it is safe to shut down.

jobs:wait

Signatures

jobs:wait($id as xs:string) as enpty-sequence()

Summary

Waits for the completion of ajob with the specified $i d. If the function is called with the id of a
repeatedly executed job, it may never terminate.

Errors

sel f :if the current job is addressed.

Asynchronous Execution

Asynchronous query execution is recommendable if a client does not, or cannot, wait until a request is fully
processed. Thisise. g. the case with web browsers, which will usually cancel arequest after a specific timeout. In
such cases, you can use asynchronous execution to trigger another server-side process, which will start the time-
consuming process, and fetch the result later on as soon asit is available.

jobs:eval

Updated with Version 8.6: i d option added.

Signatures

jobs:eval ($query as xs:string) as xs:stringjobs:eval ($query as
xs:string, $bindings as map(*)?) as xs:string jobs:eval ($query
as xs:string, $bindings as map(*)?, $options as map(xs:string,
Xs:string)) as xs:string

Summary

Schedules the evaluation of the supplied $quer y and returnsaquery id. The query will be queued,
and theresult will optionally be cached. Queries can be updating. V ariablesand context items can be
declared via $bi ndi ngs (see xquery:eval for more details). The $opt i ons parameter contains
scheduling options:

» cache :indicatesif the query result will be cached or ignored (default: f al se):

e The result will be cached in main-memory until it is fetched via jobsiresult, or until
CACHETI MEQUT is exceeded.

« If the query raises an error, it will be cached and returned instead.

e start : adayTimeDuration, time or dateTime can be specified to delay the execution of the

query:
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 If adayTimeDuration is specified, the query will be queued after the specified duration has
passed. Examplesfor valid valuesare: P1D (1 day), PT5M(5 minutes), PTO. 1S (100 ms). An
error will beraised if anegative valueis specified.

 If atimeis specified, the query will be executed at this time of the day. Examples for valid
times are: 02: 00: 00 (2am), 12: 00: 00 (noon). If the time lies in the past, the query will
be executed next day.

« If adateTime is specified, the query will be executed at this date. Examples for valid values
are: 2018- 12- 31T23: 59: 59 (New Year's Eve 2018, close to midnight). An error will be
raised if the specified timeliesin the past.

e interval :adayTimeDuration string can be specified to execute the query periodically. An
error israised if the specified interval is less than one second (PT1S). If the next scheduled call
isdue, and if aquery with the sameid is still running, it will be skipped.

» end : scheduling can be stopped after a given time or duration. The string format is the same as
forstart.Anerrorisraisedif the resulting end time is smaller than the start time.

» base-uri : setsthe base-uri property for the query. This URI will be used when resolving
relative URIs, such aswith f n: doc.

e id:sasacustomjobid. Theid must not start with the standard j ob prefix, and it can only be
assigned if no job with the same name exists.

Errors over f | ow Query execution is rejected, because too many jobs are queued or being executed.
CACHETI MECQUT can be decreased if the default setting istoo restrictive.r ange: A specified time
or duration is out of range.i d: The specified id isinvalid or has already been assigned.

Examples |e Cache query result. The returned id can be used to pick up the result with jobs:result:

jobs:eval ("1+3", (), map { 'cache': true() })

* A happy birthday mail will be sent at the given date:

jobs:eval ("i nport nodul e nanespace nmail="mail'; mail:send(' Happy
birthday!')",
(), map { 'start': '2018-09-01T06: 00: 00" })}}

» Thefollowing RESTXQ functions can be called to execute aquery at 2 am every day. Anid will
be returned by thefirst function, which can be used to stop the scheduler viathe second function:

decl are % est: POST("{$query}") % est:path('/start-scheduling ) function
| ocal : start ($query) {

j obs: eval ($query, (), map { 'start': '02:00:00', "interval': 'P1D })
b
decl are % est: path('/stop-scheduling/{$id}") function |ocal:stop($id) {

j obs: st op( $i d)

b

» Query execution is scheduled for every second, and for 10 seconds in total. As the query itself
will take 1.5 seconds, it will only be executed every second time:

j obs: eval ("prof:sleep(1500)", (), map { 'interval': 'PT1S, 'end':
' PT10S })
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jobs:result

Signatures |j obs:result($id as xs:string) as itenm()*
Summary | Returnsthe cached result of ajob with the specified job $i d:

» Results can only be retrieved once. After retrieval, the cached result will be dropped.

« If theoriginal job has raised an error, the cached error will be raised instead.

Errors runni ng: the job is still running.unknown: the supplied id is unknown: The id is unknown, or
the result has already been retrieved.

Examples |« Thefollowing RESTXQ function will either return the result of a previously started job or raise
an error:

declare %est:path('/result/{$id}') function |local:result($id) {
jobs:result($id)
I

» Thefollowing query demonstrates how the results of an asynchronously executed query can be
returned within the same query. Please remember that this is not the common way how these
functions will be used in practice:

let $query := jobs:eval (' (1 to 10000000)[. = 1]', map{}, map{ 'cache':
true() })
return (
hof : unti | (
function($f) { jobs:finished($query) },
function($f) { prof:sleep(10) },

0

i ;)bs: resul t ($query)

)
Errors

Code Description
unknown |The supplied query id is unknown or not available anymore.

runni ng |A query isstill running.

over f | owToo many queries or query results are queued.

range A specified time or duration is out of range.

id The specified isinvalid or has already been assigned.
sel f The current job cannot be addressed.
Changelog

Version 8.6

» Updated: jobs:eval: i d option added.

The module was introduced with Version 8.5.
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Chapter 53. JSON Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions to parse and serialize JSON documents. JSON (JavaScript Object
Notation) isapopular dataexchange format for applicationswritten in JavaScript. Asthere are notable differences
between JSON and XML, no mapping exists that guarantees a lossless, bidirectional conversion between JSON
and XML. For this reason, we offer various mappings, al of which are suited to different use cases.

Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ nodul es/ j son namespace, whichis
statically bound to thej son prefix. All errorsare assigned tothe ht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Conversion Formats

Direct

Thedi r ect conversion format allows alossless conversion from JSON to XML and back. The transformation
is based on the following rules:

* The resulting document has a<j son> root node.
» Object pairs are represented via elements. The name of apair is rewritten to an element name:

o Empty names are represented by a single underscore (_). Existing underscores are rewritten to two
underscores (__), and characters that are not valid in element names are rewritten to an underscore and the
character’ s four-digit Unicode.

« If thel ax optionissettot r ue, invalid characters are ssimply replaced with underscores or (when invalid
asfirst character of an element name) prefixed with an underscore. The resulting names are better readable,
but cannot always be converted back to their original form.

» Array entries are also represented via elements. _ isused as element name.
» Object and array values are stored in text nodes.
e Thetypesof values are represented viat y pe attributes:
« The existing types are string, number, boolean, null, object, and array.
e Asmost values are strings, the string type is by default omitted.
Attributes
Theat t ri but es format islossless, too. The transformation based on the following rules:
* The resulting document has a<j son> root node.
» Object pairs are represented via<pai r > elements. The name of apair is stored in anane attribute.
» Array entries are represented via<i t en> elements.
» Object and array values are stored in text nodes.
» Thetypesof values are represented viat y pe attributes:

» The existing types are string, number, boolean, null, object, and array.
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« Asmost values are strings, the string type is by default omitted.
Map

The map format islossless, too. It converts a JSON document to an XQuery map and vice versa. The conversion
rules are the same as for fn:parse-json.

Basic

Thebasi ¢ format is another lossless format. It converts a JSON document to an XML node and vice versa. The
conversion rules are the same as for fn:json-to-xml.

JsonML

Thej sonm format is designed to convert XML to JSON and back, using the JsonML dialect. JsonML alows
the transformation of arbitrary XML documents, but namespaces, comments and processing instructions will be
discarded in the transformation process. More details are found in the official JsonML documentation.

A little advice: in the Database Creation dialog of the GUI, if you select JSON Parsing and switch to the Parsing
tab, you can see the effects of some of the conversion options.

Options

The following options are available (the Direction column indicates if an option applies to parsing, serialization,
or both operations):

Option Description Allowed Default Direction
f or mat Specifies the format for converting JSON data. direct, |direct parse,
attributes, serialize
j sonm ,
map
I'i beral Determines if minor deviations from RFC 7159 will be|yes, no no parse
ignored.
nmer ge This option is considered when direct or|yes,no no parse,
attri but es conversionisused: serialize

« If aname hasthe sametype throughout the document,
thet ype attribute will be omitted. Instead, the name
will belisted in additional, type-specific attributesin
the root node.

e The attributes are named by their type in plura
(numbers, booleans, nulls, objects and arrays), and
the attribute value contains all names with that type,

separated by whitespaces.
strings Indicatesif t ype attributes will be added for strings. |yes, no yes parse,
serialize
I ax Specifies if alax approach is used to convert QNames|yes, no no parse,
to JSON names. serialize
escape Indicates if escaped characters are expanded (for|yes, no yes parse

example, \ n becomes a single xOA character, while
\ u20AC becomes the character €).

escape Indicates if characters are escaped whenever the JSON |yes, no yes serialize
syntax requiresit. Thisoption can be setto no if strings
are already in escaped form and no further escaping is
permitted.
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i ndent Indicates if whitespace should be added to the output|yes, no yes serialize
with the aim of improving human legibility. If the
parameter is set as in the query prolog, it overrides the
i ndent serialization parameter.
Functions
json:parse
Signatures |j son: parse($i nput as xs:string) as el enent(json) json:parse($input
as xs:string, $options as map(xs:string, xs:string)) as item()
Summary | Converts the JSON document specified by $i nput to an XML document or a map. If the input
can be successfully parsed, it can be serialized back to the origina JSON representation. The
$opt i ons argument can be used to control the way the input is converted.
Errors BXJS0001: the specified input cannot be parsed as JSON document.

json:serialize

Signatures |j son: seri al i ze( $i nput as item()?) as Xs:string
json:serialize($input as itenm()?, $options as map(xs:string,
Xs:string)) as xs:string

Summary | Serializesthe node specified by $i nput asJSON, and returnstheresult asxs: st ri ng instance.
The node is expected to conform to the output created by the json:parse() function. All other items
will be serialized as specified for the json output method of the official specification.ltems can
also be serialized as JSON if the Serialization Parameter met hod issettoj son.The $opti ons
argument can be used to control the way the input is serialized.

Errors BXJ S0002: the specified node cannot be serialized as JSON document.

Examples

BaseX Format

Example 1: Addsall JSON documentsin a directory to a database

Query:

| et $dat abase := "dat abase"

for $name in file:list('."', false(), '*.json")
let $file := file:read-text($nane)

l et $json := json:parse($file)

return db: add($dat abase, $j son, $nane)

Example 2: Convertsa simple JSON string to XML and back

Query:

json:parse('{}")

Result:

<j son type="object"/>

Query:
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(: serialize result as plain text :)
decl are option output:nmethod 'text';
json:serialize(<json type="object"/>)

Result:

{1}

Example 3: Convertsa JSON string with simple objectsand arrays

Query:

j son: parse('{
"title": "Talk On Travel Pool",

"link": "http://ww.flickr.con groups/talkontravel/pool/",
"description": "Travel and vacation photos from around the world.",
"nodi fied": "2014-02-02T11:10: 272"
"generator": "http://ww.flickr.com"

1)

Result:

<j son type="object">
<title>Talk On Travel Pool </title>
<link>http://ww. flickr.com groups/tal kontravel /pool /</link>
<descri pti on>Travel and vacati on photos from around the worl d. </ descri pti on>
<nodi fi ed>2014- 02- 02T11: 10: 27Z</ nodi f i ed>
<generat or>http://ww. fli ckr. coni </ gener at or >

</json>

Example 4: Convertsa JSON string with different data types

Query:
let $options := map { 'nmerge': true() }
return json: parse('{
"first_nanme": "John",
"l ast _nanme": "Smth",
"age": 25,
"address": {
"street": "21 2nd Street"
"city": "New York"
"code": 10021
Ji s
"phone": [
{
"type": "home",
"nunber": "212 555-1234"
s
{
"type": "nobile",
"nunber": 1327724623
}
]
}', $options)
Result:

<j son nunbers="age code" arrays="phone" objects="json address val ue">
<first__name>John</first__name>
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<l ast __nanme>Smi t h</| ast __nane>
<age>25</ age>
<addr ess>
<street>21 2nd Street</street>
<ci ty>New York</city>
<code>10021</ code>
</ addr ess>
<phone>
<_>
<t ype>hone</t ype>
<nunber >212 555- 1234</ nunber >
</ _>
<_>
<t ype>nobi | e</type>
<nunber type="nunber">1327724623</ nunber >
</ _>
</ phone>
</json>

JsonML Format
Example 1: Convertsall XML documentsin a databaseto JsonML and writesthem to disk

Query:

for $doc in collection('json")
| et $nane : = docunent-uri ($doc)
l et $json := json:serialize($doc)
return file:wite($nanme, $json)

Example 2: Convertsa simple XML fragment to the JsonML format

Query:

json:serialize(<xm /> map { '"format': 'jsonm' })

Result:

[*xni ]
Example 3: Convertsan XML document with elements and text

Query:

json:serialize(doc('flickr.xm"'), map { 'format': 'jsonm"' })

flickr.xml:

<flickr>
<title>Talk On Travel Pool </title>
<link>http://ww. flickr.com groups/tal kontravel /pool/</link>
<descri pti on>Travel and vacati on photos from around the worl d. </ description>
<nodi fi ed>2014- 02- 02T11: 10: 27Z</ nodi f i ed>
<generat or>http://ww. fli ckr. coni </ gener at or >

</flickr>
Result:
[“flickr",
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["title",
"Tal k On Travel Pool"],
["1ink",

"http://ww. flickr.con groups/talkontravel/pool/"],
["description",

"Travel and vacati on photos from around the world."],
["nodified",

"2014-02-02T11: 10: 272"],
["generator",

"http://wwmv flickr.conml"]]

Example 4: Converts a document with nested elements and attributes

Query:

json:serialize(doc('input.xm"'), map { 'format': 'jsonm'

input.xml:

<address id="1"'>
<l-- comments will be discarded -->
<l ast _name>Smi t h</| ast _name>
<age>25</ age>
<address xmns="will be dropped as well"'>
<street>21 2nd Street</street>
<ci ty>New York</city>
<code>10021</ code>
</ addr ess>
<phone type=' hone' >212 555- 1234</ phone>
</ addr ess>

Result:

["address", {"id":"1"},
["last_name",
"Smth"],
["age",
"25"],
["address",
["street",
"21 2nd Street"],
["city",
"New York"],
["code",
"10021"]1],
["phone", {"type":"hone"},
"212 555-1234"]]

Errors

Code Description

19

BXJS0001] The specified input cannot be parsed as JSON document.

BXJ S0002 The specified node cannot be serialized as JSON document.

Changelog

Version 8.4

e Updated: unescape changed to escape.
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Version 8.2

» Added: Conversion format basi c.

Version 8.0

» Updated: Serialization aligned with thej son output method of the official specification.
* Added: | i beral option.

* Removed: spec option.

Version 7.8

* Removed: j son: parse-nl ,json:serialize-m.

» Updated: j son: par se now returns a document node instead of an element, or an XQuery map if f or mat
issetto. map.

Version 7.7.2
+ Updated: $opt i ons argument added to json:parse and json:serialize.
» Updated: json:parse-ml and json:serialize-ml are now deprecated.

The module was introduced with Version 7.0.
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Chapter 54. Map Module

Read this entry online in the BaseX Wiki.
This XQuery Module contains functions for manipulating maps, which has been introduced with XQuery 3.1.
Conventions

All functions in this module are assigned to the ht t p: / / www. w3. or g/ 2005/ xpat h- f unct i ons/ map
namespace, which is statically bound to the map prefix.

Functions

Some examples use the map $week defined as:

decl are variable $week : = map {
0: "Sun", 1. "Mon", 2: "Tue", 3: "Wed", 4. "Thu", 5. "Fri", 6: "Sat"

b
map:contains

Signatures |map: contains($map as map(*), $key as xs:anyAtom cType) as
xs: bool ean

Summary |Returnstrueif the supplied $map contains an entry with akey equal to the supplied value of $key;
otherwise it returns false. No error israised if the map contains keys that are not comparable with
the supplied $key. If the supplied key is xs: unt ypedAt om c, it is compared as an instance
of xs: string. If the supplied key isthe xs: f | oat or xs: doubl e value NaN, the function
returns true if there is an entry whose key is NaN, or false otherwise.

Examples |« map: cont ai ns($week, 2) returnstrue().

e map: cont ai ns( $week, 9) returnsfal se().

* map: contains(map {}, "xyz") returnsfal se().

e map: contains(map { "xyz": 23 }, "xyz") returnstrue().
map:entry

Signatures |map: entry($key as xs:anyAtom cType, $value as item()*) as map(*)

Summary |Creates anew map containing asingle entry. The key of the entry in the new map is$key, and its
associated valueis$val ue. Thefunctionmap: ent r y isintended primarily for usein conjunction
with the function map: nmer ge. For example, a map containing seven entries may be constructed
likethis:

map: ner ge( (
map: entry("Sun", "Sunday"),
map: entry("Mn", "Monday"),
map: entry("Tue", "Tuesday"),
map: entry("Wed", "Wednesday"),

map: entry(" Thu", "Thursday"),
map:entry("Fri", "Friday"),
map: entry("Sat", "Saturday")
))
Unlikethemap { ... } expression, thistechnique can beused to construct amap with avariable

number of entries, for example:
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|map:n"erge(for $b in //book return map:entry($b/isbn, $b))

Examples ‘map:entry("M', "Monday") createsmap { "M': "Monday" }.
map:find
Introduced with Version 8.6:

Signatures |map: find($input as item()*, $key as xs:anyAtom cType) as array(*)

Summary |Returnsall values of mapsin the supplied $i nput with the specified $key. The found values will
be returned in an array. Arbitrary input will be processed recursively as follows:

 Inasequence, each item will be processed in order.
* Inanarray, al array memberswill be processed as sequence.

* Inamap, al entries whose keys match the specified key. Moreover, all values of the map will
be processed as sequence.

Examples map: find(map { 1:2 }, 1) retuns[ 2 ].

e map:find(map { 1: map { 2. map { 3: 4} } }, 3) returns[ 4 ].

e map:find((1, 'b', true#0), 1) returnsanempty array.
map:for-each

Signatures |map: for-each($map as map(*), $fun as function(xs:anyAtom cType,

item()*) as item()*) as item()*

Summary |Applies afunction to every entry of the supplied $map and returns the results as a sequence. The
function supplied as $f un takes two arguments. It is called supplying the key of the map entry as
the first argument, and the associated value as the second argument.

Examples |The following query adds the keys and values of all map entries and returns( 3, 7) :

map: f or - each(
mp { 1: 2, 3: 4},
function($a, $b) { $a + $b }

)
map:get

Signatures |map: get ($map as map(*), $key as xs:anyAtomicType) as item()*

Summary |Returns the value associated with a supplied key in a given map. This function attempts to find
an entry within the $mmap that has a key equal to the supplied value of $key. If there is such
an entry, the function returns the associated value; otherwise it returns an empty sequence. No
error is raised if the map contains keys that are not comparable with the supplied $key. If the
supplied key isxs: unt ypedAt oni ¢, itisconvertedtoxs: st ri ng. A returnvalueof () from
map: get could indicate that the key is present in the map with an associated value of (), or it
could indicate that the key is not present in the map. The two cases can be distinguished by calling
map: cont ai ns. Invoking the map as afunction item has the same effect as calling get : that is,
when $map isamap, the expression $map( $K) isequivaenttoget ($map, $K) . Similarly, the
expression get (get (get ($map, 'enployee'), 'name'), 'first') canbewritten
as$map(' enpl oyee' ) (' name' ) ('first').

Examples |+ map: get ($week, 4) returns” Thu".

e map: get ($week, 9) returns() . (Whenthe key is not present, the function returns an empty
sequence.).
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e map: get(map:entry(7,())), 7) returns() . (Anempty sequence astheresult can also
signify that the key is present and the associated value is an empty sequence.).

map:keys

Signatures |map: keys($map as nmap(*)) as xs:anyAtom cType*

Summary |Returns asequence containing all the key values present in amap. The function takes the supplied
$map and returns the keys that are present in the map as a sequence of atomic values. The order
may differ from the order in which entries were inserted in the map.

Examples |¢ map: keys(map { 1: "yes", 2: "no" }) retuns(1, 2).

map:merge

Updated with Version 8.6: Signature extended with options argument. By default, value of first key isnow adopted.

Signatures

map: nerge($maps as map(*)*) as map(*) nmap: nerge($maps as map(*)*,
$options as map(*)) as map(*)

Summary |Constructs and returns a new map. The map is formed by combining the contents of the supplied
$maps. The maps are combined as follows:
1. Thereisoneentry in the new map for each distinct key present in the union of the input maps.
2. The $opt i ons argument defines how duplicate keys are handled. Currently, a single option
dupl i cat es exists, and its allowed values are use- f i r st , use-1 ast, use- conbi ne
andrej ect .
Examples | map: nerge(()) createsan empty map.
 map: nerge((map: entry(0, "no"), map:entry(1l, "yes"))) createsmap { O:
"no", 1. "yes" }.
» Thefollowing function adds a seventh entry to an existing map:
map: nerge( ($week, map { 7: "---" 1))
* Inthefollowing example, the values of all maps are combined, resulting in a map with asingle
key (map { "key": (1, 2, 3) }):
map: mer ge(
for $i in 1 to 3 return map { 'key': $i },
map { 'duplicates': 'conbine" }
)
map:put
Signatures |map: put ($map as map(*), $key as xs: anyAtoni cType, $value as iten()*)

as map(*)

Summary |Creates a new map, containing the entries of the supplied $nap and a new entry composed by

$key and $val ue. The semantics of thisfunction are equivalent tomap: ner ge( ( $map, nmap
{ $key, $value }))

map:remove

Signatures ‘map: remove($map as map(*), $keys as xs:anyAtom cType*) as map(*)
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Summary |Constructs a new map by removing entries from an existing map. The entries in the new map
correspond to the entries of $map, excluding entries supplied via $keys. No failure occursif the
input map contains no entry with the supplied keys; the input map is returned unchanged.

Examples |» map: renmove( $week, 4) createsmap { 0: "Sun", 1: "Mon", 2: "Tue", 3:
"Wed", 5: "Fri", 6: "Sat" }.

o map: renove( $week, 23) createsmap { 0: "Sun", 1: "Mn", 2: "Tue", 3:
"Wed", 4: "Thu", 5. "Fri", 6: "Sat" }.

map:size

Signatures |map: si ze($map as map(*)) as xs:integer

Summary |Returns a the number of entries in the supplied map. The function takes the supplied $nap and
returns the number of entries that are present in the map.

Examples |s map: si ze(nmap: merge(())) returnsO.

e map:size(map { "true": 1, "false": 0 }) returns2.

Changelog

Version 8.6

» Added: map:find

Version 8.4

* Removed: map:seriaize (use fn:serialize instead)

Version 8.0

» Added: map:for-each, map:merge, map:put

» Removed: support for collations (in accordance with the XQuery 3.1 spec).
* Removed: map: new (replaced with map: ner ge)

e Updated: aligned with latest specification; compare keys of type xs: unt ypedAt om ¢ as xs: string
instances, storexs: f | oat or xs: doubl e value NaN.

* Introduction on mapsis now found in the article on XQuery 3.1.
Version 7.8

e Updated: map syntax map { ' key': 'value' }

» Added: map:seriaize

Version7.7.1

e Updated: alternative map syntax without map keyword and : as key/value delimiter (e.g.: { ' key':
"value' })
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Read this entry online in the BaseX Wiki.

The math XQuery Module defines functions to perform mathematical operations, such as pi, asi n and
acos. Most functions are specified in the Functions and Operators Specification of the upcoming XQuery 3.0
Recommendation, and some additional ones have been added in this module.

Conventions

All functionsin this module are assigned to the ht t p: / / www. W3. or g/ 2005/ xpat h-functi ons/ nat h
namespace, which is statically bound to the mat h prefix.

W3 Functions
math:pi

Signatures |mat h: pi () as xs: doubl e

Summary |Returns the xs: doubl e value of the mathematical constant ;; whose lexical representation is
3.141592653589793.

Examples |[¢ 2*mat h: pi () returns6. 283185307179586€0.

« 60 * (math:pi() div 180) convertsan angle of 60 degreesto radians.
math:sqrt

Signatures ‘mat h:sqrt($arg as xs: doubl e?) as xs:doubl e?

Summary |Returns the square root of $ar g.If $arg is the empty sequence, the empty sequence is

returned.Otherwise the result isthe xs: doubl e value of the mathematical square root of $ar g.

math:sin

Signatures ‘n’at h:sin($arg as xs:doubl e?) as xs:doubl e?

Summary |Returns the sine of the $ar g, expressed in radians.If $ar g is the empty sequence, the empty
sequence is returned.Otherwise the result is the sine of $ar g, treated as an angle in radians.

math:cos

Signatures ‘rrat h: cos($%arg as xs:doubl e?) as xs:doubl e?

Summary |Returns the cosine of $ar g, expressed in radians.If $ar g is the empty sequence, the empty
sequence is returned.Otherwise the result is the cosine of $ar g, treated as an angle in radians.

math:tan

Signatures ‘mat h:tan($arg as xs:doubl e?) as xs:doubl e?

Summary |Returns the tangent of $ar g, expressed in radians.If $ar g is the empty sequence, the empty
sequence is returned.Otherwise the result is the tangent of $ar g, treated as an angle in radians.

math:asin

Signatures ‘mat h: asi n($arg as xs: doubl e?) as xs: doubl e?
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Summary |Returns the arc sine of $arg.If $arg is the empty sequence, the empty sequence is
returned.Otherwise the result is the arc sine of $ar g, returned as an angle in radians in the range

210 472,
math:acos

Signatures ‘nat h: acos($arg as xs:doubl e?) as xs:double?

Summary |Returns the arc cosine of $ar g.If $arg is the empty sequence, the empty sequence is
returned.Otherwise the result isthe arc cosine of $ar g, returned as an anglein radians in the range
0to 4qp

math:atan

Signatures ‘rmt h: at an($arg as xs: doubl e?) as xs: doubl e?

Summary |Returns the arc tangent of $ar g.If $arg is the empty sequence, the empty sequence is
returned.Otherwise theresult isthe arc tangent of $ar g, returned asan anglein radiansin the range

w2 10 412,
math:atan?2

Signatures |mat h: at an2( $argl as xs: doubl e?, $arg2 as xs:double) as xs:doubl e?

Summary | Returns the arc tangent of $ar g1 divided by $ar g2, the result being in the range -;y2 to 4y2
radians.If $ar g1 isthe empty sequence, the empty sequenceis returned.Otherwise the result isthe
arc tangent of $ar g1 divided by $ar g2, returned as an angle in radiansin the range - 0 ¢

math:pow

Signatures |mat h: pow( $argl as xs: doubl e?, $arg2 as xs: double) as xs:doubl e?

Summary |Returns$ar g1 raised to the power of $ar g2.If $ar g1 isthe empty sequence, the empty sequence
is returned.Otherwise the result is the $ar g1 raised to the power of $ar g2.

Examples | nat h: pow( 2, 3) returns8.

math:exp

Signatures |mat h: exp($arg as xs: doubl e?) as xs: doubl e?

Summary |Returns e raised to the power of $ar g.If $ar g is the empty sequence, the empty sequence is
returned.Otherwise the result is the value of e raised to the power of $ar g.

Examples |¢ mat h: exp( 1) returnse.

math:log

Signatures |mat h: 1 og($arg as xs:doubl e?) as xs: doubl e?

Summary |Returns the natural logarithm of $ar g.If $ar g is the empty sequence, the empty sequence is
returned.Otherwise the result is the natural logarithm (base €) of $ar g.

Examples | mat h: | og(mat h: e()) returns 1.

math:log10

Signatures |mat h: | 0g10( $arg as xs: doubl e?) as xs: doubl e?

Summary |Returns the base 10 logarithm of $ar g.If $ar g is the empty sequence, the empty sequence is
returned.Otherwise the result is the base 10 logarithm of $ar g.

Examples |¢ mat h: | og(100) returns2.
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Additional Functions

math:e

Signatures |mat h: e() as xs:doubl e

Summary |Returns the xs: doubl e value of the mathematical constant e whose lexical representation is
2.718281828459045.

Examples | 5*mat h: e() returns13. 591409142295225.

math:sinh

Signatures |mat h: si nh($arg as xs: doubl e?) as xs:doubl e?

Summary |Returns the hyperbolic sine of $ar g.If $ar g is the empty sequence, the empty sequence is
returned.Otherwise the result is the hyperbolic sine of $ar g.

Examples |¢ mat h: si nh(0) returnsO.

math:cosh

Signatures |mat h: cosh($arg as xs: doubl e?) as xs: doubl e?

Summary |Returns the hyperbolic cosine of $ar g.If $ar g is the empty sequence, the empty sequence is
returned.Otherwise the result is the hyperbolic cosine of $ar g.

Examples |e mat h: cosh(0) returns1.

math:tanh

Signatures |mat h: t anh($arg as xs: doubl e?) as xs: doubl e?

Summary |Returns the hyperbolic tangent of $ar g.If $ar g is the empty sequence, the empty sequence is
returned.Otherwise the result is the hyperbolic tangent of $ar g.

Examples |¢ mat h: t anh(100) returns1.

math:crc32

Signatures |mat h: crc32($str as xs:string) as xs:hexBinary

Summary |Calculates the CRC32 check sum of the given string $st r .

Examples | mat h: crc32("") returns' 00000000' .
» mat h: crc32( " BaseX") returns' 4CO6FC7F" .

Changelog

Version 7.5

* Moved: math:random and math:uuid have been move to Random Module.

Version 7.3

* Added: math:crc32 and math:uuid have been adopted from the obsolete Utility Module.
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Chapter 56. Output Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions for simplifying formatted data output.

Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ nodul es/ out namespace, which is

statically bound to the out prefix. All errors are assigned to the ht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Functions
out:nl

Signatures ‘out :nl () as xs:string

Summary ‘ Returns a single newline character (&#10; ).

out:tab

Signatures ‘out :tab() as xs:string

Summary ‘ Returns asingle tabulator character (&#9; ).
out:format

Signatures |out: format ($format as xs:string, $item asitem(), ...) as xs:string

Summary |Returns a formatted string. $i t eml and al following items are applied to the $f or mat string,
according to Java’s printf syntax.

Errors BXQU0001: The specified format is not valid.
Examples |e out:format ("%", true()) returnstrue.

e out:format ("%6d", 256) returns000256.

e out:format ("% ", 1234.5678) returns1l. 234568e+03.

Errors

Code ’ Description
onuooo1\ The specified format is not valid.

Changelog

Introduced with Version 7.3. Functions have been adopted from the obsolete Utility Module.
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Chapter 57. Process Module

Read this entry online in the BaseX Wiki.

This XQuery Module provides functions for executing system commands from X Query.
Conventions
All functions in this module are assigned to the ht t p: / / basex. or g/ modul es/ pr oc namespace, whichis

statically bound to the pr oc prefix. All errors are assigned tothe ht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Functions

proc:system

Updated with Version 8.6: encodi ng option moved to options argument, t i neout and di r options added.
Signatures |proc:system($cnd as xs:string) as xs:string proc:system $cnd as
xs:string, $args as xs:string*) as xs:string proc:systen($cnd

as xs:string, $args as xs:string*, $options as map(xs:string,
Xs:string)) as xs:string

Summary | Executes the specified command in a separate process and returns the result as string. $cnd isthe
name of the command, arguments to the command may be specified via$ar gs. The $opt i ons
parameter contains process options:

» encodi ng : convert result to the specified encoding. If no encoding is supplied, the system’s
default encoding is used.

» tineout : abort process execution after the specified number of seconds.

 dir : process command in the specified directory.

Errors BXPRnnnn: If the command results in an error, an XQuery error will be raised. Its code will
consist of the letters BXPR and four digits with the command’ s exit code.BXPR9999: the specified
encoding does not exist or is not supported.

Examples |¢ proc:systen(' date') returnsthe current date on aLinux system.

» Thefollowing example returns "Command not found", if the command "xyz" cannot be located
or executed:

try {
proc: systen(' xyz')

} catch bxerr: BXPRO002 {
' Command not found.'

}

proc:execute

Updated with Version 8.6: encodi ng option moved to options argument, t i neout and di r options added.

Signatures |pr oc: execut e($cnd as Xs:string) as el ement (resul t)
proc: execute($cmd as  xs:string, $args as  xs:string*) as
el enent (result) proc: execute($cnd as Xs:string, $args as
Xs: string*, $opti ons as map(xs:string, Xs:string)) as

el ement (result)
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Summary |Executes the specified command in a separate process and returns the result as element. $cnd
is the name of the command, and arguments to the command may be specified via $ar gs.The
$opt i ons parameter contains process options:

e encodi ng : convert result to the specified encoding. If no encoding is supplied, the system’s
default encoding is used.

» tineout : abort process execution after the specified number of seconds.
* dir : process command in the specified directory.

A result has the following structure:

<resul t>
<out put>...result output...</output>
<error>...error out put. ..<lerror>
<code>0</ code>
</result>
Errors BXPR9999: the specified encoding does not exist or is not supported.
Examples |e proc:execute('dir', "\") returnsthefilesof theroot directory of a Windows system.
e proc:execute('ls', ('-I", '-a')) executesthels -|a command on Unix
systems.

proc:property

Signatures |proc: property($name as xs:string) as xs:string?

Summary | Returnsthe system property, specified by $nane, or acontext parameter of theweb. xm filewith
that name (see Web Applications). An empty sequence is returned if the property does not exist.
For environment variables of the operating system, please use fn:environment-variable.

Examples |s map: ner ge(proc: property-names() ! map: entry(.,
proc: property(.))) returnsamap with al system properties.

proc:property-names

Signatures |proc: property-nanmes() as xs:string*

Summary |Returns the names of all Java system properties and context parameters of theweb. xm file (see
Web Applications). For environment variables of the operating system, please use fn:available-
environment-variables.

Examples |e proc:property('java.runtine.version') returnsthe version of the Java runtime
engine.

Errors

Code ’ Description
BXPR9999‘ The specified encoding does not exist or is not supported.

Changelog

Version 8.6

» Updated: proc:system, proc:exec: encodi ng option moved to options argument, t i meout and di r options
added.

Version 8.3
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Process Module

» Added: proc:property, proc:property-names.

The module was introduced with Version 7.3.
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Chapter 58. Profiling Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains various functions to test and profile code, and to dump information to standard

output.

Conventions

All functionsin this module are assigned to the ht t p: / / basex. or g/ nodul es/ pr of namespace, whichis
statically bound to the pr of prefix. All errorsare assignedtotheht t p: / / basex. or g/ err or s namespace,
which is statically bound to the bxer r prefix.

Functions

prof:time

Signatures |prof:tinme($expr as item()) as item()* prof:tinme($expr as item(),
$cache as xs:boolean) as item()* prof:tine($expr as iten(), $cache
as xs: bool ean, $label as xs:string) as item()*

Summary |Measures the time needed to evaluate $expr and sends it to standard error or, if the GUI is used,
to the Info View.If $cache issettotrue(), the result will be temporarily cached. This way,
a potential iterative execution of the expression (which often yields different memory usage) is
blocked.A third, optional argument $I abel may be specified to tag the profiling result.

Properties | The function is non-deterministic: evaluation order will be preserved by the compiler.

Examples |e prof:tinme("1 to 100000") may output 25. 69 ns.

e prof:time("1 to 100000", true()) may output 208. 12 nms.

prof:mem

Signatures |prof: mem($expr as iten()) as iten()* prof:mem $expr as iten(),
$cache as xs:boolean) as iten()* prof:mem $expr as iten(), $cache
as xs: bool ean, $label as xs:string) as item()*

Summary |Measures the memory allocated by evaluating $expr and sendsit to standard error or, if the GUI
isused, to the Info View.If $cache issettot r ue() , the result will be temporarily cached. This
way, a potential iterative execution of the expression (which often yields different memory usage)
is blocked.A third, optional argument $I abel may be specified to tag the profiling result.

Properties | The function is hon-deterministic: evaluation order will be preserved by the compiler.

Examples |¢ prof:menm("1 to 100000") may output 0 Byt es.

e prof:mem("1 to 100000", true()) mayoutput26. 678 nb.

prof:sleep

Signatures |prof: sl eep($nms as xs:integer) as enpty-sequence()

Summary |Sleeps for the specified number of milliseconds.

Properties | The function is non-deterministic: evaluation order will be preserved by the compiler.

prof:-human

Signatures |pr of : human( $nunber as xs:integer) as xs:string

Summary | Returns a human-readable representation of the specified $nunber .
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Example

* prof:human(16384) returns 16K.

prof:-dump

Signatures

pr of : dunp( $expr
itenm(), $label

as item()) as enpty-sequence() prof:dunp($expr
as xs:string) as enpty-sequence()

as

Summary

Dumps a seridlized representation of $expr to STDERR, optionally prefixed with $I abel , and
returns an empty sequence. If the GUI is used, the dumped result is shown in the Info View.

Properties

Incontrasttof n: trace() , the consumed expression will not be passed on.

prof:variables

Signatures |prof:variabl es() as enpty-sequence()

Summary |Printsalist of al current local and global variable assignments to standard error or, if the GUI is
used, to the Info View.As every query is optimized before being evaluated, not all of the original
variables may be visible in the output. Moreover, many variables of function calls will disappear
because functions are inlined. Function inlining can be turned off by setting the INLINELIMIT
optionto 0.

Properties | The function is non-deterministic: evaluation order will be preserved by the compiler.

Examples |+ for $x in 1 to 2 return prof:variables() will dump the values of $x to

standard error.

prof:current-ms

Signatures |prof:current-nms() as xs:integer

Summary |Returns the number of milliseconds passed since 1970/01/01 UTC. The granularity of the vaue
depends on the underlying operating system and may be larger. For example, many operating
systems measure time in units of tens of milliseconds.

Properties |In contrast to f n: current-ti ne(), the function is non-deterministic, as it returns different
values every timeit is called. Its evaluation order will be preserved by the compiler.

Examples |s convert:integer-to-dateTine(prof:current-ns()) returns the current

milisecondsinthe xs: dat eTi ne format.

prof:current-ns

Signatures |prof : current-ns() as xs:integer
Summary | Returnsthe current value of the most precise available system timer in nanoseconds.
Properties |In contrast to f n: current -ti ne(), the function is non-deterministic, as it returns different
values every timeit is called. Its evaluation order will be preserved by the compiler.
Examples |Measuresthetime of an expression:
let $nsl := prof:current-ns()
return (
(: process to nmeasure :)
(1 to 1000000)[. = 0],
let $ns2 := prof:current-ns()
let $nms := ((($ns2 - $nsl) idiv 10000) div 100)
return $nms || ' s’
)
prof:void
Signatures ‘prof :voi d($value as item()*) as enpty-sequence()
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Summary |Swallowsall itemsof the specified $val ue and returnsan empty sequence. Thisfunctionishelpful
if some code needs to be evaluated and if the actual result isirrelevant.

Properties | The function is hon-deterministic: evaluation order will be preserved by the compiler.

Examples |e prof:void(fetch:binary('http://my.rest.service')) peforms an HTTP
reguest and ignores the result.

prof:type

Signatures |prof :type($expr as item()*) as item()*

Summary |Similar to fn: trace($expr, $msg), but instead of a user-defined message, it emits the
compile-time type and estimated result size of its argument.

Changelog

Version 8.5

» Added: prof:type (moved from X Query Module)
Version 8.1

» Added: prof:variables

Version 7.7

» Added: prof:void

Version 7.6

» Added: prof:human

Version 7.5

» Added: prof:dump, prof:current-ms, prof:current-ns

This module was introduced with Version 7.3.
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Chapter 59. Random Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions for computing random values. All functions except for random:seeded-
double and random:seeded-integer are non-deterministic, i.#e., they return different values for each call.

Conventions

All functionsinthismodule are assigned totheht t p: / / basex. or g/ nodul es/ r andomnamespace, which
is statically bound to the r andom prefix. All errors are assigned to the htt p: // basex. org/errors
namespace, which is statically bound to the bxer r prefix.

Functions
random:double

Signatures ‘random doubl e() as xs:double

Summary ‘ Returns a double value between 0.0 (inclusive) and 1.0 (exclusive).
random:integer

Signatures |[random i nteger() as xs:integer random i nteger($max as Xxs:integer)
as xs:integer

Summary |Returns an integer value, either in the whole integer range or between 0 (inclusive) and the given
maximum (exclusive)

Errors BXRA0001: the maximum value is out of bounds.

random:seeded-double

Signatures |random seeded- doubl e($seed as xs:integer, $num as xs:integer) as

xs: doubl e*

Summary |Returns a sequence with $num double values between 0.0 (inclusive) and 1.0 (exclusive). The

random values are created using theinitial seed givenin $seed.

random:seeded-integer

Signatures |r andom seeded-i nt eger ($seed as xs:integer, $num as xs:integer)
as xs:integer* random seeded-i nt eger ($seed as xs:integer, $num as
Xs:integer, $max as xs:integer) as xs:integer*

Summary |Returns a sequence with $num integer values, either in the whole integer range or between 0
(inclusive) and the given maximum (exclusive). The random values are created using the initial
seed givenin $seed.

Errors BXRA0001: the maximum valueis out of bounds.BXRA0002: the number of valuesto be returned
is negative.

random:gaussian

Signatures ‘random gaussi an($num as xs:integer) as xs:doubl e*

Summary |Returns a sequence with $numdouble values. The random values are Gaussian (i.e. normally)
distributed with the mean 0.0. and the derivation 1.0.
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random:seeded-permutation

random seeded- per mut ati on($seed as xs:integer, $itens as item()?*)
as item)*

Returns a random permutation of the specified $i t ers. The random order is created using the
initial seed givenin $seed.

Signatures

Summary

random:uuid

Signatures |random uui d() as xs:string
Summary |Creates arandom universally unique identifier (UUID), represented as 128-bit value.

Examples | random uuid() eq random uuid() will (most probably) return the boolean value
fal se.

Errors

Code Description
BXRAO0001] The specified maximum valueis out of bounds.
BXRA0002 The specified number of values to be returned is negative.

Changelog

Version 8.5

¢ Added: random:seeded-permutation

Version 8.0

» Updated: random:integer, random:seeded-integer raise error for invalid input.

The module was introduced with Version 7.5. It includes some functionality which was previously located in the
Math Module.
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Chapter 60. Repository Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions for installing, listing and deleting modul es contained in the Repository.

Conventions

All functionsin this module are assigned to the ht t p: / / basex. or g/ nodul es/ r epo namespace, whichis
statically bound to ther epo prefix. All errorsare assignedtotheht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Functions

repo:install

Signatures |repo:install ($path as xs:string) as enpty-sequence()

Summary |Installs apackage or replaces an existing package. The parameter $pat h indicates the path to the
package.

Errors BXREO001: the package does not exist.BXREO0O2: a package uses an unsupported
namespace URI.BXREO0O3: the package to be installed requires a package which is still not
installed.BXREO0OQ4: the package descriptor is invalid.BXREO0O05: the module contained in the
package to be installed is aready installed as part of another package.BXREO006: the package
cannot be parsed.BXREO009: the package version is not supported.BXRE0010: the package
containsan invalid JAR descriptor.BXREOO11: the package contains a JAR descriptor but it cannot
be read.

repo:delete

Signatures |repo: del et e($pkg as xs:string) as enpty-sequence()

Summary |Deletes a package. The parameter $pkg indicates either the package name as specified in the
package descriptor or the name, suffixed with a hyphen and the package version.

Errors BXREO0O07: the package cannot be deleted.BXREO008: another package depends on the package
to be deleted.

repo:list

Signatures ‘repo: list() as el enent(package)*

Summary ‘ Lists the names and versions of all currently installed packages.

Errors

Code Description

BXRE0001] The addressed package does not exist.

BXRE0002

A package uses an unsupported namespace URI.

BXREO003

The package to be installed requires a package which is not installed yet.

BXREO004

The package descriptor isinvalid.

BXREOOO5

The module contained in the package to be installed is already installed as part of another package.

BXREO006

The package cannot be parsed.

BXREOOO7

The package cannot be deleted.
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BXREO008 Another package depends on the package to be deleted

BXREO009 The package version is not supported.

BXRE0010 The package contains an invalid JAR descriptor.

BXRE0011] The package contains a JAR descriptor but it cannot be read.

Changelog

Version7.2.1

» Updated: repo:install: existing packages will be replaced

» Updated: repo:delete: remove specific version of a package
Version 7.2

 Updated: repo:list now returns nodes

The module was introduced with Version 7.1.
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Chapter 61. Request Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions for retrieving information on an HTTP request that has triggered the
query. It ismainly useful in the context of Web Applications.

The module isrelated to Adam Retter’s EXQuery Request Module draft.

Conventions

e The basex- api package must be included in the classpath. This is always the case if you use one of the
complete distributions (zip, exe, war) of BaseX.

» All functions are assigned to the ht t p: / / exquery. or g/ ns/ r equest namespace. The module must be
imported in the query prolog:

i mport nodul e nanespace request = "http://exquery.org/ns/request";

* In this documentation, the namespace is bound to ther equest prefix.

» The following example demonstrates what components a URI may consist of (the example is derived from
RFC 3986):

foo://exanpl e. com 8042/ over/t here?nane=ferret
\_J/ \ I\ __ N\ / o\ /

schene host nane port path query

General Functions
request:method

Signatures ‘request :method() as xs:string
Summary ‘ Returns the Method of the HTTP request.

request:attribute

Signatures |request:attri bute($name as xs:string) as xs:string

Summary |Returns the value of an attribute of the HTTP request. If the attribute does not exist, an empty
seguence is returned.

Example |e request:attribute("javax.servlet.error.request_uri") returns  the
original URI of a caught error.

 request:attribute("javax.servlet.error.nessage") retuns the error
message of a caught error.

URI Functions
request:scheme

Signatures ‘request :schene() as xs:string
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Summary ‘ Returns the Scheme component of the URI of an HTTP request.

Example ‘ For the example given in the introduction, this function would return f 0o.
request:hostname

Signatures |request: hostname() as xs:string

Summary | Returns the Hosthame component of the URI of an HTTP request.

Example |For the example given in the introduction, this function would return exanpl e. com
request:port

Signatures |request: port() as xs:integer

Summary |Returns the Port component of the URI of an HTTP request, or a default port if it has not been
explicitly specified in the URI.

Example |For the example given in the introduction, this function would return 8042.

request:path

Signatures |request:path() as xs:string
Summary |Returnsthe Path component of the URI of an HTTP request.

Example |For the example given in the introduction, this function would return/ over / t her e.

request:query

Signatures |request: query() as xs:string?

Summary |Returns the Query component of the URI of an HTTP request. If no query has been specified, an
empty sequence is returned.

Example |For the example given in the introduction, this function would return name=f err et .
request:uri

Signatures |request:uri () as xs:anyUR

Summary |Returnsthe complete URI of an HTTP request asit has been specified by the client.

Example |For the example given in the introduction, this method would return foo://
exanpl e. com 8042/ over/t here?nane=ferret.

request:context-path

Signatures ‘request .context-path() as xs:string

Summary |Returns the context of the request. For servlets in the default (root) context, this method returns
an empty string.

Connection Functions
request:address

Signatures ‘request :address() as xs:string

Summary ‘ Returns the | P address of the server.
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request:rem ote-hostname

Signatures ‘request :renot e- host name() as xs:string

Summary ‘ Returns the fully qualified hostname of the client that sent the request.

request:remote-address

Signatures ‘request :renote-address() as xs:string

Summary ‘ Returns the | P address of the client that sent the request.

request:remote-port

Signatures ‘request :renote-port() as xs:string

Summary ‘ Returns the TCP port of the client socket that triggered the request.

Parameter Functions

request:parameter-names

Signatures |request : par anet er-nanes() as Xxs:string*

Summary |Returns the names of al query and form field parameters available from the HTTP request. With
RESTXQ, this function can be used to access parameters that have not been statically bound by
%orest:query-param.

Example |For the example given in the introduction, this function would return nane.

request:parameter

Signatures |r equest : par anet er ( $nanme as Xs:string) as Xs:string*
request: paraneter($name as xs:string, $default as xs:string) as
Xs:string*

Summary |Returnsthe value of the named query or form field parameter in an HTTP request. If the parameter
does not exist, an empty sequence or the optionally specified default value is returned instead.
If both query and form field parameters with the same name exist, the form field values will be
attached to the query values.

Example |For the example given in the introduction, the function call r equest : par anet er (' nane')
would returnf err et .

Header Functions

request:header-names

Signatures ‘request : header - nanmes() as xs:string*

Summary |Returnsthenamesof all headersavailablefromthe HTTPrequest. If RESTXQ isused, thisfunction
can be used to access headers that have not been statically bound by %rest:header-param.

request:header

Signatures |r equest : header ( $nane as Xs:string) as Xs:string?
request: header ($name as xs:string, $default as xs:string) as
Xs:string

Summary |Returns the value of the named header in an HTTP request. If the header does not exist, an empty
seguence or the optionally specified default value is returned instead.
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Cookie Functions
request:cookie-names

Signatures ‘request : cooki e- names() as xs:string*

Summary |Returns the names of all cookies in the HTTP headers available from the HTTP request. If
RESTXQ is used, this function can be used to access cookies that have not been statically bound
by %rest:cookie-param.

request:cookie

Signatures |r equest : cooki e( $nane as Xs:string) as Xs:string*
request: cooki e($nane as xs:string, $default as xs:string) as
Xs:string

Summary |Returns the value of the named Cookie in an HTTP request. If there is no such cookie, an empty
seguence or the optionally specified default value is returned instead.

Changelog
Version 7.9

* Updated: The returned values of request:parameter-names, request:parameter now also include form field
parameters.

Version 7.8

» Added: request:context-path
Version 7.7

» Added: request:attribute

This module was introduced with Version 7.5.
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Chapter 62. RESTXQ Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains helper functions for the RESTXQ API, some of which are defined in the RESTXQ
Draft.

Conventions

* The basex- api package must be included in the classpath. This is always the case if you use one of the
complete distributions (zip, exe, war) of BaseX.

» All functions are assigned to the ht t p: / / exquery. or g/ ns/ r est xq namespace. The module must be
imported in the query prolog:

i mport modul e nanespace rest = "http://exquery.org/ns/restxq";

e In this documentation, the namespace is bound to the rest prefix, and the http://
wadl . dev. j ava. net/ 2009/ 02 namespace is bound to the wad| prefix.

« If any of the functionsis called outside the serviet context, the error BXSEQ003: is raised.
General Functions

rest:base-uri

Signatures ‘rest :base-uri () as xs:anyURl

Summary ‘Returns the implementation-defined base URI of the resource function.

rest:uri

Signatures ‘rest curi () as xs:anyURI

Summary |Returns the complete URI that addresses the Resource Function. This is the result of rest:base-uri

appended with the path from the path annotation of the resource function.

rest:wadl

Signatures ‘rest :wadl () as el ement (wadl : application)

Summary ‘ReturnsaWADL description of al available REST services.
rest:init
Introduced with Version 8.6:

Signatures ‘rest tinit() as enpty-sequence()

Summary |Initializesthe RESTXQ module cache. Thisfunction should be called after RESTXQ modules have
been replaced while the web server isrunning, and if PARSERESTXQis not set to 0.

Changelog

Version 8.6

o Added: rest:init
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RESTXQ Module

This module was introduced with Version 7.7.
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Chapter 63. Session Module

Read this entry online in the BaseX Wiki.

This XQuery Module containsfunctionsfor accessing and modifying server-side session information. Thismodule
ismainly useful in the context of \Web Applications.

Conventions

* The basex- api package must be included in the classpath. This is always the case if you use one of the
complete distributions (zip, exe, war) of BaseX.

» All functionsareassignedtotheht t p: / / basex. or g/ nodul es/ sessi on namespace. The module must
be imported in the query prolog:

i mport mnodul e nanespace session = "http://basex. org/ nodul es/ sessi on";

* In this documentation, the namespace is bound to the sessi on prefix.

» Errorsareassignedtotheht t p: / / basex. or g/ er r or s namespace, whichisstatically boundtothebxer r
prefix.

* If any of the functionsis called outside the servlet context, the error BXSEO003: is rai sed.

» As sessions are side-effecting operations, all functions are flagged as non-deterministic. This means that the
functions will not be reordered by the compiler.

Functions
session:id

Signatures |session:id() as xs:string

Summary |Returnsthe session ID of a servlet request.
Examples |Running the server-side XQuery filei d. xg viahtt p: / /1 ocal host: 8984/ i d. xq:

i mport mnodul e nanespace session = "http://basex. org/ nodul es/ sessi on";
"Session ID: ' || session:id()

session:created

Signatures ‘sessi on: created() as xs:dateTi ne

Summary ‘ Returns the creation time of a session.
session:accessed

Signatures ‘sessi on: accessed() as xs:dateTine

Summary ‘ Returns the last access time of a session.
session:names

Signatures |sessi on: nanes() as Xxs:string*

Summary | Returnsthe names of al variables bound to the current session.
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Examples |Runningtheserver-side XQuery filenanes. xqviahtt p: / /| ocal host : 8984/ nanes. xq:
i mport nodul e nanespace session = "http://basex. org/ nodul es/ sessi on";
session: nanes() ! elenment variable { }
session:get
Signatures |sessi on: get ($key as xs:string) as item()* session:get($key as
xs:string, $default as item()*) as item()*
Summary |Returns the value of a variable bound to the current session. If the key is unknown, an empty
seguence or the optionally specified default value is returned instead.
Errors BXSE0002: the value of a session variable could not be retrieved.
Examples |Running the server-side XQuery file get. xq via http://1 ocal host: 8984/ get. xq?
key=user:
i mport nodul e nanespace session = "http://basex. org/ nodul es/ sessi on";
‘Value of ' || $key || || session: get($key)
session:set
Signatures |sessi on: set ($key as xs:string, $value as

item()*) as enpty-
sequence()

Summary | Bindsthe specified key/value pair to a session.
Errors BXSEO0001: afunction item was specified as value of a session variable.
Examples

Running the server-side XQuery file set. xq via http:/ /1 ocal host : 8984/ set . xq?
key=user & al ue=j ohn:

i mport mnodul e nanespace session "http://basex. org/ nodul es/ sessi on";

sessi on: set ($key, $value), 'Variable was set.'

session:delete

Signatures

sessi on: del et e($key as xs:string) as enpty-sequence()

Summary

Deletes a session variable.

Examples

i mport nodul e nanmespace session
sessi on: del et e( $key),

Running the server-side XQuery file del ete.xq via http://| ocal host: 8984/
del et e. xg?key=user:

"http://basex. org/ nodul es/ sessi on";
'Variabl e was del eted.'

session:close

Signatures ‘sessi on: cl ose() as enpty-sequence()

Summary ‘ Unregisters a session and all data associated with it.

Errors

Code

Description

BXSEOO001 A

function item was specified as value of a session attribute.

BXSE0002

An error occurred while retrieving the value of a session attribute.
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BXSEOOO3‘ A function was called outside the servlet context.

Changelog

Version 8.0

» Updated: Allow sequences as session values.

This module was introduced with Version 7.5.
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Chapter 64. Sessions Module

Read this entry online in the BaseX Wiki.

This XQuery Module can only be called from users with Admin permissions. It contains functions for accessing
and modifying all registered server-side sessions. Thismoduleismainly useful inthe context of Web Applications.

Conventions

* The basex- api package must be included in the classpath. This is always the case if you use one of the
complete distributions (zip, exe, war) of BaseX.

 All functions are assigned to the htt p: / / basex. or g/ nodul es/ sessi ons namespace. The module
must be imported in the query prolog:

i mport modul e nanespace sessions = "http://basex. org/ nodul es/ sessi ons";

* In this documentation, the namespace is bound to the sessi ons prefix.

» Errorsareassignedtotheht t p: / / basex. or g/ er r or s namespace, whichisstatically boundtothebxer r
prefix.

« If any of the functionsis called outside the servlet context, the error BXSEQ003: is raised.

» As sessions are side-effecting operations, all functions are flagged as non-deterministic. This means that the
functions will not be reordered by the compiler.

Functions

sessions:ids

Signatures ‘sessi ons:ids() as xs:string

Summary ‘Returns the IDs of all registered sessions.

sessions:created

Signatures ‘sessi ons:created($id as xs:string) as xs:dateTi ne

Summary ‘ Returns the creation time of the session specified by $i d.

sessions:accessed

Signatures ‘sessi ons: accessed($id as xs:string) as xs:dateTine

Summary ‘ Returns the last access time of the session specified by $i d.

sessions:names

Signatures ‘sessi ons: nanes($id as xs:string) as xs:string*

Summary ‘ Returns the names of all variables bound to the session specified by $i d.

sessions:get

Signatures |sessions:get($id as xs:string, %$key as xs:string) as item()*
sessions:get($id as xs:string, 9$key as xs:string, $default as

item)*) as item()*
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Summary |Returnsthe value of avariable bound to the session specified by $i d. If the variable does not exist,
or if the key is unknown, an empty sequence or the optionally specified default value is returned
instead.

Errors BXSEO0002: the value of a session variable could not be retrieved.

sessions:set

Signatures |sessi ons: set ($i d as xs:string, $key as xs:string, $value asiten()*)
as enpty-sequence()

Summary |Binds the specified key/value pair to the session specified by $i d.

Errors BXSE0001: afunction item was specified as value of a session variable.

sessions:delete

sessions: del ete($id as xs:string, $key as xs:string) as enpty-
sequence()

Signatures

Summary ‘ Deletes a variable bound to the session specified by $i d.

sessions:close

Signatures ‘sessi ons: close($id as xs:string) as enpty-sequence()

Summary ‘ Unregisters the session specified by $i d.

Errors

Code Description

BXSE0001] A function item was specified as value of a session attribute.

BXSE0002 An error occurred while retrieving the value of a session attribute.

BXSEOO0OJ| A function was called outside the servlet context.

BXSE0004 The specified session was not found.

Changelog
Version 8.4
» Updated: Allow sequences as session values.

This module was introduced with Version 7.5.
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Chapter 65. SQL Module

Read this entry online in the BaseX Wiki.

This XQuery Modul e containsfunctionsto accessrelational databasesfrom XQuery using SQL. With thismodule,
you can execute query, update and prepared statements, and the result sets are returned as sequences of XML
elements representing tuples. Each element has children representing the columns returned by the SQL statement.

Thismoduleuses JDBC to connect toaSQL server. Hence, your JDBC driver will need to be added to the classpath,
too. If you work with the full distributions of BaseX, you can copy the driver into thel i b directory. To connect
to MySQL, for example, download the Connector/J Driver and extract the archive into this directory.

Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ nodul es/ sql namespace, which is
statically bound to the sql prefix. All errors are assigned to the ht t p: / / basex. or g/ err or s namespace,
which is statically bound to the bxer r prefix.

Functions
sql:init

Signatures |sql :init($class as xs:string) as enpty-sequence()

Summary |This function initializes a JDBC driver specified via $cl ass. This step might be superfluous if
the SQL database is not embedded.

Errors BXSQ0007: the specified driver classis not found.

sql:connect

Signatures |sql : connect ($url as xs:string) as xs:integer sql:connect($url as
Xs:string, $user as xs:string, $password as xs:string) as xs:integer
sqgl : connect ($url as xs:string, S$user as xs:string, $password as
xs:string, $options as map(xs:string, item())) as xs:integer

Summary | This function establishes a connection to a relational database. As a result a connection handle
is returned. The parameter $url is the URL of the database and shall be of the form:
jdbc: <driver nane>:[//<server>[/<database>]]. If the parameters $user and
$passwor d are specified, they are used as credentials for connecting to the database. The
$opt i ons parameter can be used to set connection options.

Errors BXSQ0001: an SQL exception occurs, e.g. missing JDBC driver or not existing relation.
Examples |Connectsto an SQL Server and sets autocommittot r ue:

sql : connect (' dbc: sql server://DBServer', map { 'autocommit': true() })

sql:execute

Once a connection is established, the returned connection handle can be used to execute queries on the database.
Our SQL module supports both direct queries and prepared statements.

Signatures |sql : execut e($connection as xs:integer, 3$query as xs:string) as
el ement () *

Summary |This function executes a query or update statement. The parameter $connect i on specifies a
connection handle. The parameter $quer y is astring representing an SQL statement.
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Errors BXSQ0001: an SQL exception occurs, e.g. not existing relation isretrieved. BXSQD002: awrong
connection handleis passed.

sql:execute-prepared

Signatures |sql : execut e- prepar ed($i d as Xs:int eger, $par ans as
el ement (sql : paraneters)) as elenment()*

Summary | This function executes a prepared statement. The parameter $i d specifies a prepared statement
handle. The optional parameter $par ans isan element <sql : par anet er s/ > representing the
parameters for a prepared statement along with their types and values. The following schema shall
be used:

el ement sql: paraneters {
el enent sql: paranmeter {
attribute type

{ "int"|"string"|"bool ean"|"date"|"double"|"float"|"short"|"tine"|"tinestanmp" },
attribute null { "true"|"false" }?,
text }+ }?

Errors BXSQD001: an SQL exception occurs, e.g. ot existing relation isretrieved. BXSQD002: awrong
prepared statement handle is passed. BXSQD003: the number of <sql : par anet er / > elements
in <sql : par anet er s/ > differs from the number of placeholders in the prepared statement.
BXSQ0004: the type of a parameter for a prepared statement is not specified. BXSQD005: an
attribute different fromt ype and nul | isset fora<sqgl : par anet er/ > element. BXSQ0006:
aparameter is from type date, time or timestamp and itsvalue isin an invalid format.

sql:prepare

Signatures |sql : prepar e($connection as xs:integer, $statenent as xs:string) as
XSs:integer

Summary | This function prepares a statement and returns a handle to it. The parameter $connecti on
indicates the connection handle to be used. The parameter $st at enent is a string representing
an SQL statement with one or more '? placeholders. If the value of a field has to be set to NULL,
then the attribute nul | of the element <sql : par anet er/ > hastobet r ue.

Errors BXSQ0001: an SQL exception occurs. BXSQD002: awrong connection handle is passed.

sql:commit

Signatures |sql : commi t ($connection as xs:integer) as enpty-sequence()

Summary | This function commits the changes made to a relational database. $connect i on specifies the
connection handle.

Errors BXSQ0001: an SQL exception occurs. BXSQD002: awrong connection handle is passed.

sql:rollback

Signatures |sql : rol | back($connecti on as xs:integer) as enpty-sequence()

Summary |This function rolls back the changes made to arelational database. $connect i on specifies the
connection handle.

Errors BXSQ0001: an SQL exception occurs. BXSQD002: awrong connection handle is passed.

sql:close

Signatures ‘sql :cl ose($connection as xs:integer) as enpty-sequence()
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Summary | Thisfunction closes aconnection to arelational database. $connect i on specifiesthe connection
handle.Opened connections will automatically be closed after the XQuery expression has been
evaluated, but it is recommendable to explicitly close them with this function if you open many
connections.

Errors ‘ BXSQ0001: an SQL exception occurs. BXSQD002: awrong connection handle is passed.

Examples

Direct queries

A simple select statement can be executed as follows:

I et $conn := sql:connect ("] dbc: postgresql://1ocal host: 5432/ cof f eehouse")
return sql:execute($conn, "SELECT * FROM coffees WHERE price < 10")

Theresult may look like:

<sql : row xm ns: sql =" htt p: // basex. or g/ modul es/ sql ">
<sgl : col um name="cof _nane">French_Roast </ sql : col um>
<sql : col um name="sup_i d">49</sql : col um>
<sql : col um name="price">9. 5</sql : col um>
<sql : col um name="sal es">15</sql : col um>
<sql : col um name="t ot al ">30</ sql : col um>

</sql : row>

<sql : row xm ns: sql =" htt p: // basex. or g/ modul es/ sql ">
<sql : col um name="cof _nane" >Fr ench_Roast Decaf </ sql : col um>
<sql : col um name="sup_i d">49</sql : col um>
<sql : col um name="price">7. 5</sql : col um>
<sql : col um name="sal es">10</sql : col um>
<sql : col um name="t ot al ">14</sql : col um>

</sql : row>

Prepared Statements

A prepared select statement can be executed in the following way:

(: Establish a connection :)
I et $conn : = sql:connect ("] dbc: postgresql://1ocal host: 5432/ cof f eehouse")
(: Obtain a handle to a prepared statenent :)
let $prep : = sql:prepare($conn, "SELECT * FROM cof fees WHERE price < ? AND cof _nane
=?")
(: Values and types of prepared statenent paraneters :)
| et $parans : = <sql: paraneters>
<sql : paraneter type='doubl e' >10</sql : par anet er >
<sqgl : paraneter type='string' >French_Roast </ sql : par anet er >
</ sql : par anet er s>
(: Execute prepared statenment :)
return sql: execut e-prepared($prep, $parans)

SQLite

The following expression demonstrates how SQL ite can be addressed using the Xerial SQLite JDBC driver:

(: Initialize driver :)
sql:init("org.sqlite.JDBC'),

(: Establish a connection :)

| et $conn := sql:connect("jdbc:sqlite: dat abase. db")
return (
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(: Create a new table :)

sql : execut e($conn, "drop table if exists person"),

sql : execut e($conn, "create table person (id integer, nane string)"),
(: Run 10 updates :)

for $i in1to 10

let $q := "insert into person values(" [| & || ", "" || $ || "")"
return sql: execute($conn, $q),

(: Return table contents :)

sql : execut e($conn, "select * from person")

)
Errors

Code Description
BXSQ0001] An SQL exception occurred (e.g.: anon-existing relation is retrieved).
BXSQ0002 A wrong connection handle or prepared statement handle is passed.

BXSQD003 The number of <sql : par anet er/ > elements in <sql : par anet er s/ > differs from the
number of placeholdersin the prepared statement.

BXSQ0004 The type of aparameter for a prepared statement is not specified.

BXSQ0005 An attribute different fromt ype and nul | isset fora<sql : par anet er / > element.
BXSQD006 A parameter isfrom type date, time or timestamp and itsvalueisin an invalid format.
BXSQ0007| A specified database driver classis not found.

Changelog
Version 7.5
» Updated: prepared statements are now executed via sql:execute-prepared

The module was introduced with Version 7.0.
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Chapter 66. Streaming Module

Read this entry online in the BaseX Wiki.
This XQuery Module contains functions for handling streamable items.

In contrast to standard X Query items, astreamable item contains only areferenceto the actual data. The dataitself
will beretrieved if it isrequested by an expression, or if theitemisto be serialized. Hence, a streamableitem only
uses afew bytes, and no additional memory is occupied during serialization.

The following BaseX functions return streamable items:
» Streamable Base64 hinaries:

e db:retrieve

e fetch: binary

« file:read-binary
 Streamable strings:

o fetch: text

e file:read-text

Some functions are capable of consuming items in a streamable fashion: data will never be cached, but instead
passed on to another target (file, the calling expression, etc.). The following streaming functions are currently
avallable:

e convert: binary-to-bytes

e db:store

e file:wite-binary

o filerwite-text

The XQuery expression below serves as an example on how large files can be downloaded and written to afile

with constant memory consumption:

file:wite-binary('output.data', fetch:binary('http://files.basex.org/xm/
xmar k11linb. zi p'))

Conventions

All functionsin thismodule are assigned to theht t p: / / basex. or g/ nodul es/ st r eamnamespace, which
is statically bound to the st ream prefix. All errors are assigned to the htt p: // basex. org/errors
namespace, which is statically bound to the bxer r prefix.

Functions

stream:materialize

Signatures ‘stream materialize($value as iten()*) as item()*

Summary |Returns a materialized instance of the specified $val ue:

« if anitem is streamable, its value will be retrieved, and a hew item containing the value will be
returned.
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« other, non-streamable items will simply be passed through.

Materialization isadvisableif avalueisto be processed morethan once, andisexpensivetoretrieve.
It is get mandatory whenever avalueisinvalidated beforeit is requested (see the example below).

Example |Inthe following example, afile will be deleted before its content is returned. To avoid a "file not
found" error, the content will first be materialized:

let $file := 'data.txt'
let $data := streammaterialize(file:read-text($file))
return (file:delete($file), $data)

stream:is-streamable

Signatures ‘streamis—streamabl e($itemas item()) as item)

Summary ‘ Checks whether the specified $i t emis streamable.

Changelog
Version 8.0
e Update: stream:materialize extended to sequences.

This module was introduced with Version 7.7.
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Chapter 67. Strings Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions for string computations.

Conventions

All functions in this module and errors are assigned to the htt p:// basex. or g/ nodul es/ stri ngs
namespace, which is statically bound to the st r i ngs prefix.

Functions

strings:levenshtein

Signatures

strings:levenshtein($stringl as xs:string, $string2 as xs:string)
as xs:doubl e

Summary

Computes the Damerau-L evenshtein Distance for two strings and returns a double value (0. 0 -
1. 0). Thereturned value is computed as follows:

» 1. 0 —distance/ max(length of strings)

e 1. Oisreturned if the strings are equal; 0. O isreturned if the strings are too different.

Examples

e strings:levenshtein("flower", "flower") returnsl
e strings:levenshtein("flower", "lewes") returns0.5
 Inthefollowing query, theinputisfirst normalized (words are stemmed, converted to lower case,

and diacritics are removed). It returns 1:

let $norm:= ft:normalize(?, map { 'stemming' : true() })
return strings:|evenshtein($norn("HOUSES"), $norn("house"))

strings:soundex

Signatures |strings: soundex($string as xs:string) as xs:string

Summary | Computes the Soundex value for the specified string. The algorithm can be used to find and index
English words with similar pronouncation.

Examples |¢ strings:soundex("M chael ") returnsM240

* strings:soundex("OBrien") = strings:soundex("O Brien") returnstrue

strings:cologne-phonetic

Signatures |stri ngs: col ogne- phonetic($string as xs:string) as xs:string

Summary |Computes the Kolner Phonetik value for the specified string. Similar to Soundex, the algorithm is
used to find similarly pronounced words, but for the German language. As the first returned digit
can be 0, the value is returned as string.

Examples |¢ strings: col ogne-phonetic("M chael ") returns645

e every $sin ("Mayr", "Maier", "Meier") satisfies strings:col ogne-
phonetic($s) = "67" returnstrue
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Changelog

The Module was introduced with Version 8.3.
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Chapter 68. Unit Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains annotations and functions for performing X QUnit tests.

Introduction

The more complex a software application grows, the more error-prone it gets. This is why testing frameworks
have been developed, which provide a standardized, automated way of testing software. The XUnit frameworks
(such as SUnit or JUnit) allow testing of atomic units of a program, such as single functions and algorithms.

This module borrows heavily from the existing frameworks: it provides various annotations for testing XQuery
functions. Unit functions are provided to assert the validity of arbitrary conditions expressed in XQuery and to
raise errors whenever acondition is not satisfied. Some additional functions exist to run al unit tests of the current
module or a set of specified library modules.

Usage

Tests are started via the TEST command. It compiles all XQuery modules in a given file or directory and runs
all functionsthat are annotated with %uni t : t est . A test report is generated and returned, which resembles the
format returned by other xUnit testing frameworks, such as the Maven Surefire Plugin (see below).

Conventions

All annotations, functionsand errorsinthismoduleareassignedtotheht t p: / / basex. or g/ nodul es/ uni t
namespace, which is statically bound to theuni t prefix.

Annotations
%unit:test

Syntax Qunit:test %unit:test("expected", CODE)

Summary |With this annotation, a function can be marked as unit test. It will be evaluated if a test report is
created for the module in which thisfunctionislocated.er r or can be supplied as additional string
argument. It isfollowed by CODE, which must beavalid EQName string. If the function expression
does not raise that error, the test will fail.

Examples |¢ Thefollowing test doeswill be successful, as it does nothing (and, hence, nothing wrong):

declare %unit:test function local:void() { () };
» Thefollowing test will be successful, asthe function body will raiseer r : XPTY0004:
declare %unit:test(' expected' , "err:XPTY0004") function |ocal:add() {

123 + 'strings and integers cannot be added'

}i

%unit:before

Syntax %uni t : bef ore %uni t: bef or e( FUNCTI ON)

Summary | A function decorated with this annotation will be evaluated befor e each unit test. FUNCTI ON can
be supplied as additional argument. It must be avalid EQName string. If specified, the function will
only be evaluated before a function with the given name istested. This extension ise. g. helpful if
the results of updates need to be tested.
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Examples |¢ Thefirst function will be evaluated before the actual test:

decl are %updating %unit: before("l ocal :check") function |ocal: before-
check() {
db: create('test-db')
[
decl are %updating %unit:test function |ocal:check() {
uni t:assert (db: exists('test-db'))

}i

%unit:after

Syntax ‘%Jni t:after %unit:after ( FUNCTI ON)

Summary | A function decorated with this annotation will be evaluated after each unit test. FUNCTI ON can be
supplied as additional argument. It must be avalid EQName string. If specified, the function will
only be evaluated after a function with the given name is tested.

%unit:before-module

Syntax ‘%Jni t: bef ore-nodul e

Summary ‘ If afunction is decorated with this annotation, it will be evaluated befor e all unit testsin the current
module.

%unit:after-module

Syntax ‘%Jni t:after-nodul e

Summary ‘ If afunction is decorated with this annotation, it will be evaluated after all unit testsin the current
module.

%unit:ignore

Syntax ‘(mei t:ignore %nit:ignore( MESSAGE)
Summary ‘ If afunction is decorated with thisannotation, it will temporarily beignored by the test suite runner.

Functions

unit:assert

Signatures |unit: assert ($test as iten()*) as enpty-sequence() unit:assert ($test
as item()*, $info as item()) as enpty-sequence()

Summary |Asserts that the effective boolean value of the specified $t est is true and returns an empty
sequence. Otherwise, raises an error. The effective boolean value of an expression can be explicitly
computed by using thef n: bool ean function.The default failure message can be overridden with
the $i nf o argument.

Errors UNI TOOO1: the assertion failed, or an error was raised.

unit:assert-equals

Signatures |uni t: assert-equal s($returned as item()*, $expected as item()*) as
enpty- sequence() unit:assert-equal s($returned as item()*, $expected
as item()*, $info as item()) as enpty-sequence()

Summary |Asserts that the specified arguments are equal according to the rules of the f n: deep- equal
function. Otherwise, raises an error.The default failure message can be overridden with the $i nf o
argument.
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Errors ‘ UNI TOOO01: the assertion failed, or an error was raised.
unit:fail

Signatures |unit:fail () as enpty-sequence() unit:fail($infoasitem)) as enpty-
sequence()

Summary |Raisesaunit error. The default failure message can be overridden with the $i nf o argument.

Errors UNI TOO0O1: default error raised by this function.

Example

The following XQUnit modulet est s. xgmcontains all available unit annotations:

Query

nmodul e nanespace test = 'http://basex. org/ nodul es/ xqunit-tests'
(:~ Initializing function, which is called once before all tests. :)
decl are %unit: before-modul e function test:before-all-tests() {

0
I
(:~ Initializing function, which is called once after all tests. :)
declare %unit:after-nodule function test:after-all-tests() {

0
I
(:~ Initializing function, which is called before each test. :)
decl are %unit:before function test:before() {

0
I
(:~ Initializing function, which is called after each test. :)
declare %unit:after function test:after() {

0
I

(:~ Function denonstrating a successful test. :)
declare %unit:test function test:assert-success() {
uni t: assert (<al >)

}i

(:~ Function denonstrating a failure using unit:assert. :)
declare %unit:test function test:assert-failure() {
unit:assert((), 'Enpty sequence.')

}i

(:~ Function denonstrating a failure using unit:assert-equals. :)
declare %unit:test function test:assert-equals-failure() {
unit:assert-equals(4 + 5, 6)

}s

(:~ Function denonstrating an unexpected success. :)

declare %unit:test("expected", "err:FORGE001") function test:unexpected-success() {
0

}s

(:~ Function denonstrating an expected failure. :)

declare %unit:test("expected", "err:FORG001") function test:expected-failure() {
1 + <al>

}s
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(:~ Function denonstrating the creation of a failure. :)
declare %unit:test function test:failure() {
unit:fail ("Failurel")

}i

(:~ Function denonstrating an error. :)
declare %unit:test function test:error() {
1 + <al>

i

(:~ Skipping a test. :)

declare %unit:test %unit:ignore("Skipped!") function test: skipped() {
0

}s

By running TEST t est s. xgm the following report will be generated (timings may differ):

Result

<testsuites time="PT0.256S">
<testsuite nane="file:///C. /Users/user/Desktop/test.xqgn tine="PT0.212S"
tests="8" failures="4" errors="1" skipped="1">
<t est case nane="assert-success" tine="PT0.016S"/>
<t estcase nane="assert-failure" tine="PT0.005S">
<failure |ine="30" col um="15">
<i nf o>Enpty sequence. </i nf 0>
</failure>
</testcase>
<t est case nane="assert-equal s-failure" tinme="PT0.006S">
<failure |ine="35" col um="22">
<returned iten¥"1" type="xs:integer">9</returned>
<expected itenr"1" type="xs:integer">6</expected>
<info>ltem 1: 6 expected, 9 returned.</info>
</failure>
</testcase>
<t est case nane="unexpect ed- success" ti ne="PT0. 006S">
<failure>
<expect ed>FORA001</ expect ed>
</failure>
</testcase>
<t est case nane="expected-failure" tine="PT0.004S"/>
<testcase nanme="failure" tine="PT0.004S">
<failure |ine="50" colum="13">
<i nf o>Fai | ure! </i nf 0>
</failure>
</testcase>
<testcase nane="error" tinme="PT0.004S">
<error |ine="55" colum="6" type="FORG001">
<i nfo>Cannot cast to xs:double: "".</info>
</error>
</testcase>
<t est case nane="ski pped" ski pped="Ski pped!" ti me="PT0S"/>
</testsuite>
</testsuites>

Errors

Code Description

UNI TOOO1|An assertion failed, or an error was raised.

UNI TOO02 A test function must have no arguments.
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UNI TOOO3 A test function is not public.

UNI TOO04 An annotation was declared twice.

UNI TOO05 An annotation has invalid arguments.

Changelog

Version 8.0.2

» Updated: (expected) errors are compared by QNames instead of local names (including namespaces).
Version 8.0

» Deleted: UNI TOO06 (ignore results returned by functions).

* Added: unit:fail, 0-argument signature.

 Updated: the info argument of functions can now be an arbitrary item.

» Updated: infos are now represented in ani nf o child element.

» Updated: unit:before and unit:after can be extended by afilter argument.
Version 7.9

* Added: TEST command

* Removed: unit:test, unit:test-uris

Version 7.8

* Added: unit:assert-equals

» Updated: enhanced test report output

This module was introduced with Version 7.7.
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Chapter 69. User Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions for creating and administering database users. The User Management
article gives more information on database users and permissions.

Conventions

All functionsin thismoduleand errorsare assigned totheht t p: / / basex. or g/ nodul es/ user namespace,
which is statically bound to theuser prefix.

Read Operations

user:current

Signatures |user:current() as xs:string

Summary |Returnsthe name of the currently logged in user.

Examples |« If the GUI or the standalone modeisused, user : cur rent () awaysreturnsadm n.
user:list

Signatures |user:list() as xs:string*

Summary | Returnsthe names of all registered usersthat are visible to the current user.

Examples |e After afreshinstallation, user:1i st () will only returnadm n.

user:list-details

Signatures |user:list-details() as elenent(user)* user:list-detail s($nane as
Xs:string) as el enent(user)*

Summary |Returns an element sequence, containing all registered users that are visible to the current user.In
addition to the SHOW USERS command, encoded password strings and database permissionswill
be output. A user $nane can be specified to filter the results in advance.

Examples |e Afterafreshinstallation,user: |i st-detail s() returnsoutput similar tothefollowing one:

<user nanme="adm n" perni ssi on="admi n">
<password al gorithm="di gest">
<hash>304bdf b0383c16f 070a897f cleb25ch4</ hash>
</ passwor d>
<password al gorithm="sal t ed- sha256" >
<sal t >871602799292195</ sal t >

<hash>a065ca66f a3d6da5762c227587f 1¢8258c6dc08ee867e44a605a72dall5bdch4l</
hash>
</ passwor d>

</ user>
Errors unknown: The specified user name is unknown.
user:exists
Signatures |user: exi sts($nane as xs:string) as xs:bool ean
Summary |Checksif auser with the specified $nane exidts.
Examples |¢ user: exists('adm n') will dwaysyield true.
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Errors ‘narre: The specified user nameisinvalid.

user:check

Introduced with Version 8.6:

Signatures |user: check($nanme as xs:string, $password as xs:string) as xs:enpty-
sequence()

Summary | Checksif the specified user and password is correct. Raises errors otherwise.

Examples |¢ user:check('adm n', 'adnin') will raiseanerror if the admin password was changed.

Errors nane: The specified user nameisinvalid.unknown: The specified user doesnot exist.passwor d:
The specified password is wrong.

user:info

Introduced with Version 8.6:

Signatures |user:info() as el ement(info)

Summary |Returnsani nf o element, which can be used to organize application-specific data. By default, the
element has no contents. It can be modified via user:update-info.

Examples |e After afreshinstallation, user: i nf o() returns<i nf o/ >.

Updates

Important note: All functions in this section are updating functions: they will not be immediately executed, but
gueued on the Pending Update List, which will be processed after the actual query has been evaluated. This means

that the order

in which the functions are specified in the query does usually not reflect the order in which the

code will be evaluated.

user:create

Signatures

user: create($nane as xs:string, $password as xs:string) as enpty-
sequence() user:create($nane as xs:string, $password as xs:string,
$perm ssions as xs:string*) as enpty-sequence() user:create($name
as xs:string, $password as xs:string, $perm ssions as xs:string*,
$patterns as xs:string*) as enpty-sequence()

Summary

Creates a new user with the specified $nane, $passwor d, and $per ni ssi ons. Loca
permissions are granted with non-empty glob $pat t er ns. The default global permission (none)
can be overwritten with an empty pattern or by omitting the last argument. Existing users will be
overwritten.

Examples

user:create('John',
permissions.

"7e$j#!'1', 'adm n') createsanew user 'John' with admin

user:create('Jack', 'toplsecret', 'read', 'index*') createsanew user
‘Jack’ with no permissions, but write permissions for databases starting with the letters ‘index'.

Errors

nane: The specified user name is invalid.per m ssi on: The specified permission is
invalid.adni n: The"admin" user cannot be modified.| ogged- i n: The specified user is currently
logged in.updat e: The operation can only be performed once per user or database pattern.

user:grant

Signatures

user:grant($nane as xs:string, $perm ssions as xs:string*) as
enpty- sequence() user:grant($name as xs:string, $perm ssions as
xs:string*, $patterns as xs:string*) as enpty-sequence()
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Summary

Grantsglobal or local $per m ssi ons to auser with the specified $name. Loca permissions are
granted with non-empty glob $pat t er ns.

Examples

e user:grant('John', 'create') grantscreate permissionsto the user 'John'.

e user:grant('John', ('read ,'wite'), ('"index*',"unit*"')) alowsJohn
to read all databases starting with the letters 'index’, and to write to all databases starting with
‘unit'.

Errors

unknown: The specified user name is unknown.name: The specified user name is
invalid.pat t ern: The specified database pattern is invalid.per mi ssi on: The specified
permission is invalid.adni n: The "admin" user cannot be modified.| ocal : A loca permission
canonly be'none, 'read' or 'write'.l ogged- i n: The specified user iscurrently loggedin.updat e:
The operation can only be performed once per user or database pattern.

user:drop

Signatures

user: drop($nanme as xs:string) as enpty-sequence() user:drop($nane
as xs:string, $patterns as xs:string*) as enpty-sequence()

Summary

Drops a user with the specified $nane. If non-empty glob $pat t er ns are specified, only the
database patterns will be dropped.

Examples

e user:drop('John') dropstheuser 'John'.

e user:grant('John', 'unit*"') removesthe 'unit*' database pattern. If John accesses
any of these database, his global permission will be checked again.

Errors

unknown: The specified user name is unknown.name: The specified user name is
invalid.pat t er n: The specified database pattern is invalid.adni n: The "admin" user cannot be
modified.l ogged- i n: The specified user is currently logged in.updat e: The operation can only
be performed once per user or database pattern.conf | i ct : A user cannot be both altered and
dropped.

user:alter

Signatures

user:alter($name as xs:string,
sequence()

$newnanme as xs:string) as enpty-

Summary

Renames a user with the specified $nane to $newnane.

Examples

e user:rename(' John', 'Jack') renamesthe user 'John'to 'Jack'.

Errors

unknown: The specified user nameisunknown.nane: The specified user nameisinvaid.adni n:
The "admin" user cannot be modified.l ogged- i n: The specified user is currently logged
in.updat e: The operation can only be performed once per user or database pattern.conf | i ct :
A user cannot be both altered and dropped.

user:password

Signatures

user: passwor d( $nane as xs:string, $password as xs:string) as enpty-
sequence()

Summary |Changesthe passwor d of auser with the specified $nane.
Examples |e user: password('John', ) assignsuser 'John' an empty password string.
Errors unknown: The specified user name is unknown.name: The specified user name is

invalid.updat e: The operation can only be performed once per user or database pattern.

user:update-info

Introduced with Version 8.6:
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Signatures |user: update-i nfo($info as el enment(info)) as enpty-sequence()
Summary |Updates the i nf o element with $i nf 0. This node can be used to organize application-specific
data (groups, enhanced user info, etc.).
Examples |¢ Storeinitial groups information:
user: updat e-i nfo(el enent info {
for $group in (‘editor', "author', "witer"')
return el ement group { $group }
9]
» Assign agroup to a new user:
let $user := "john', $pw := "'8hKI@6c/! 00, $group := 'editor’
return (
user: creat e($user, $pw),
user: updat e-i nfo(user:info() update
insert node <user nanme='{ $user }' group='{ $group }'/> into .
)
)
Errors
Code Description
nane The specified user nameisinvalid.
pat t er n |The specified database nameisinvalid.
per m ssi dine specified permissionisinvalid.
unknown |The specified user does not exist.
passwor d The specified password iswrong.
admi n The "admin" user cannot be modified.
equal Name of old and new user isequal.
| ocal A local permission can only be 'none, 'read' or ‘write'.
| ogged- |The specified user is currently logged in.
in
updat e |The operation can only be performed once per user or database pattern.
confl i ct|A user cannot be both altered and dropped.
Changelog
Version 8.6

» Added: user:check, user:info, user:update-info.

» Updated: user:list, user:list-details: If called by non-admins, will only return the current user.
Version 8.4
» Updated: user:create, user:grant, user:drop: extended support for database patterns.

Version 8.1

e Added: user:current.

The Module was introduced with Version 8.0.
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Chapter 70. Validation Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions to perform validations against DTDs, XML Schema and RelaxNG. For
Schematron validation, check out Vincent Lizzi’s Schematron XQuery Module for BaseX.

Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ nodul es/ val i dat e namespace,
whichisdtatically boundtotheval i dat e prefix. All errorsareassignedtotheht t p: / / basex. org/errors
namespace, which is statically bound to the bxer r prefix.

DTD Validation

Checks whether an XML document validates against a DTD. The input document can be specified as:

* xs:string, representing a URI (relative URIs will always be resolved against the static base URI of the
query),

e XS:string, representing the resource in its string representation, or
» node() , representing the resource itself.

If no DTD is supplied in a function, the XML document is expected to contain an embedded DTD doctype
declaration.

validate:dtd

Signatures |val i dat e: dt d( $i nput as item()) as enpty- sequence()
val i date: dtd($input as iten(), $schenm as xs:string?) as enpty-
sequence()

Summary |Vaidatesthe XML $i nput document against a $schema and returns an empty sequence or an
error.

Errors BXVAO0001: the validation fails.BXVA0002: the validation process cannot be started. BXVA0003:
no DTD validator is available.

Examples |e validate:dtd(' doc.xm ', 'doc.dtd") vaidatesthedocumentdoc. xm againstthe
specified DTD filedoc. dt d.

» Thefollowing examplevalidatesan invalid document against aDTD, whichisspecified asstring:

try {
let $doc := <invalid/>
| et $schema : = ' <! ELEMENT root (#PCDATA) >'

return validate: dtd($doc, $schenm)
} catch bxerr: BXVA0001 {
'DTD Validation failed."'

}

validate:dtd-info

Signatures |val i date: dtd-i nfo($input as item()) as xs:string* validate:dtd-
info($input as iten(), $schema as xs:string?) as xs:string*

Summary |Validatesthe XML $i nput document against a$schena and returns warnings, errors and fatal
errorsin a string sequence.
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Errors ‘ BXVA0002: the validation process cannot be started.BXVA0003: no DTD validator is available.

Examples |e validate:dtd-info(<invalid/>, "<l ELEMENT root (#PCDATA) >')
returns:i2: 11: El ement type "invalid" nust be decl ared..

validate:dtd-report

width="100%'

Signatures |val i dat e: dt d-r eport ( $i nput as iten()) as el ement (report)
validate:dtd-report($input as itenm(), $schemn as xs:string?) as
el ement (report)

Summary |Validatesthe XML $i nput document against a$schena and returns warnings, errors and fatal
errorsas XML.

Errors BXVA0002: the validation process cannot be started.BXVA0003: no DTD validator is available.
Examples |« validate:dtd-report(<invalid/> '<!/ELEMENT root (#PCDATA)>")

returns;
<report>
<st at us>i nval i d</ st at us>
<message |l evel ="Error" line="2" colum="11">El erent type "invalid"
nmust be decl ared. </ nessage>
</report>

XML Schema Validation

Checks whether an XML document validates against an XML Schema. The input document and the schema can
be specified as:

e Xs:string, containing the path to the resource,
* XS:string, containing the resource in its string representation, or
* node() , containing the resource itself.

If no schemaisgiven, theinput is expected to contain an xsi : (noNanespace) schemalLocat i on attribute,
as defined in W3C XML Schema.

Different XML Schemaimplementations can be applied for validation:
By default, the Javaimplementation of XML Schemal1.0isused (it isbased onanold version of Apache Xerces).

 If Xerces2 exists in the classpath, it will be used instead. If you want to manually add Xerces2, you should
download the Xerces2 Java...... (XML Schema 1.1) (Beta) archive and copy at least four libraries (cupv10k-
runtime.jar,org.eclipse.wst.xnl .xpath2. processor_1.1.0.jar, xerceslnpl.jar,
xm - api s. j ar)tothel i b directory of the full distribution of BaseX.

e The Saxon Enterprise Edition (saxon9ee. j ar) is detected aswell.

The XML Schema version can be specified as well (the supplied string must be 1. 0 or 1. 1). Please note that
Version 1.1 isonly available if Saxon EE or Xerces? is added to the classpath.

validate:xsd

Signatures |val i dat e: xsd( $i nput as item()) as enpt y- sequence()
val i date: xsd($input as item(), $schemn as iten()?) as enpty-
sequence() validate:xsd($input as iten(), $schemn as item)?,
$version as xs:string) as enpty-sequence()
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Summary |Validates the XML $i nput document against a $schemm, using the specified $ver si on of
XML Schema

Errors BXVAO0001: the validation fails.BXVA0002: the validation process cannot be started.BXVA0003:
no XML Schemavalidator is available. BXVA0004: no validator isfound for the specified version.

Examples |e validate: xsd(' doc.xm ', 'doc. xsd') vaidatesthedocumentdoc. xm againstthe
specified schemadoc. xsd.

» Thefollowing example demonstrates how a document can be validated against a schemawithout
resorting to local or remote URIs:

l et $doc : = <sinple:root xmns:sinple= http://basex.org/sinple' />
l et $schema : =
<xs: schema xm ns: xs=' http://ww. w3. or g/ 2001/ XM_Schena'
t ar get Nanespace=' htt p: // basex. or g/ si npl e' >
<xs: el ement nanme='root'/>
</ xs: schema>
return validate: xsd($doc, $schemm)

validate:xsd-info

Signatures |val i dat e: xsd-i nfo($input as iten()) as xs:string* validate: xsd-
info($input as item(), $schemn as iten()?) as xs:string*
val i dat e: xsd-i nfo($input as item(), $schema as item()?, $version
as xs:string) as xs:string*

Summary |Validates the XML $i nput document against a $schenm, using the specified $ver si on of
XML Schema, and returns warnings, errors and fatal errorsin a string sequence.

Errors BXVAO0002: the validation process cannot be started.BXVA0003: no XML Schema validator is
available.BXVA0004: no validator is found for the specified version.

validate:xsd-report

Signatures |val i dat e: xsd-r eport ($i nput as item()) as el ement (report)
val i date: xsd-report ($input as iten(), $schemn as xs:string?) as
el enent (report) validate: xsd-report($input as iten(), $schemn as
xs:string?, $version as xs:string) as el ement(report)

Summary |Validates the XML $i nput document against a $schenm, using the specified $ver si on of
XML Schema, and returns warnings, errors and fatal errors as XML.

Errors BXVA0002: the validation process cannot be started.BXVA0003: no XML Schema validator is
available.BXVA0004: no validator is found for the specified version.

RelaxNG Validation

Checks whether an XML document validates against a RelaxNG schema. The input document and the schema
can be specified as:

* XS:string, containing the path to the resource,

* Xs:string, containing the resource in its string representation, or

» node() , containing the resource itself.

RelaxNG validation will be available if Jing existsin the classpath. The latest version, j i ng- 20091111. j ar,

isincluded in the full distributions of BaseX. As Jing additionally supports NVDL validation, you can also use
the functions to validate the input against NVDL schemas.
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validate:rng

Signatures |val i date: rng($input as iten(), $schema as item()) as enpty-
sequence() validate:rng($input as iten(), $schemn as item(),
$conpact as xs: bool ean) as enpty-sequence()

Summary |Validates the XML $i nput document against a $schemma, using the XML or $conpact
notation.

Errors BXVA0001: the validation fails.BXVA0002: the validation process cannot be started. BXVA0003:
the RelaxNG validator is not available.

Examples |+ validate:rng(' doc.xm ', 'doc.rng') validatesthedocumentdoc. xm againstthe

specified schemadoc. r ng.

validate:rng-info

Signatures |val i date:rng-info($input as item(), $schema as iten()) as
xs:string* validate:rng-info($input as item), $schema as item(),
$compact as xs: bool ean) as xs:string*

Summary |Vaidates the XML $i nput document against a $schema, using the XML or $conpact
notation, and returns warnings, errors and fatal errorsin a string sequence.

Errors BXVA0002: the validation process cannot be started.BXVA0003: the RelaxNG validator is not
available.

validate:rng-report

Signatures |val i date:rng-report ($input as item(), $schema as xs:string) as
el enent (report) validate:rng-report($input as iten(), $schemn as
xs:string, $conpact as xs:bool ean) as el enent(report)

Summary |Validates the XML $i nput document against a $schema, using the XML or $conpact
notation, and returns warnings, errors and fatal errors as XML.

Errors BXVA0002: the vaidation process cannot be started.BXVA0O003: The RelaxNG validator is not
available.

Errors

Code Description

BXVA0001] The document cannot be validated against the specified DTD or XML Schema.

BXVA0002 The validation cannot be started.

BXVA0003 No validator isavailable.

BXVA0004 No validator isfound for the specified version.

Changelog

Version 8.5

» Updated: Relative URIswill always be resolved against the static base URI of the query

Version 8.3

» Added: validate:rng, validate:rng-info

» Added: dtd-report, xsd-report, validate:rng-report

Version 7.6
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» Added: validate:xsd-info, validate:dtd-info

The module was introduced with Version 7.3.
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Chapter 71. Web Module

Read this entry online in the BaseX Wiki.

This XQuery Module provides convenience functions for building web applications with RESTXQ.
Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ nodul es/ web namespace, which is

statically bound to the web prefix. All errors are assigned to the ht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Functions
web:content-type

Signatures |web: content-type($path as xs:string) as xs:string

Summary |Returns the content type of a path by analyzing its file suffix. appl i cati on/ oct et - stream
isreturned if the file suffix is unknown.

Examples |+ web: content-type("sanpl e. np3") returnsaudi o/ npeg
web:create-url

Signatures |web: create-url ($url as xs:string, S$paraneters as nmap(item),
item()*)) as xs:string

Summary |Createsanew URL fromthe specified $ur | string andthe$par amet er s specifiedinamap. The
keysand and values of the map entrieswill be converted to strings, URL -encoded (see web:encode-
url), and appended to the url as query parameters. If a map entry has more than a single item, all
of them will be appended as single parameters.

Examples |« web:create-url ("http://find.me', map { 'q': 'dog' }) retunshttp://
find. ne?q=dog

* web:create-url ('search', map { 'year': (2000, 2001), "title :() })
returnssear ch?year =2000&year =2001

web:encode-url

Signatures |web: encode-url ($string as xs:string) as xs:string
Summary |Encodesastring to aURL. Spacesare rewrittento +; *,-,. and _ are adopted; and all other non-
ASCII characters and specia characters are percent-encoded.
Examples |* web: encode-url ("this is a test!.htm") returns thi s+i s+a+test
%21. htm .

web:decode-url

Signatures |web: decode-url ($string as xs:string) as xs:string

Summary |Decodes a URL to the origina string. Percent-encoded characters are decoded to their UTF8
codepoints, and + characters are rewritten to spaces.

Examples | web: decode- url (" %E6907YASYES YO CYACYESYAAYOE" ) returns ###.
Errors BXWEQO0O01: Specified URI isinvalid.
Errors BXWE0002: Specified URI containsinvalid XML characters.
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web:redirect

Signatures

web:redirect ($l ocation as xs:string) as elenent(rest:response)
web: redirect ($l ocation as xs:string, $paraneters as map(iten(),
item)*)) as elenment(rest:response)

Summary

Creates a RESTXQ redirection to the specified location. The returned response will only work if
no other items are returned by the RESTXQ function.If $par anet er s are specified, they will be
appended as query parameters to the URL as described for web:create-url.

Examples

e Thequery web: redirect (' /al/b') returnsthe following result (which will be interpreted
asredirection if RESTXQ is used):

<rest:response xm ns:rest="http://exquery.org/ns/restxq">
<http:response xmns: http="http://expath.org/ns/http-client”
st at us="302">
<htt p: header nanme="|ocation" value="/a/b"/>
</ http:response>
</rest:response>

» The first RESTXQ function creates an initial database, and redirects to a second function that
will access this database:

decl are %updating %est:path('/app/init') function local:init() {
db: create(' app', <root/>, 'root.xm"),
db: out put (web: redirect (' /app/ main'))

}s

declare %est:path('/app/main') function |ocal:update() {
'Stored docunments: ' || count(db:open('app'))

[

web:response-header

Signatures

web: response- header () as el ement (rest: response) web:response-
header ($out put as nap(*)) as elenent(rest:response) web: response-
header ($out put as map(*), $headers as map(xs:string, xs:string))
as el ement (rest:response)

Summary

Creates a RESTXQ response header with a default caching directive and default serialization
parameters. Serialization parameters can be supplied via the $out put argument. Empty string
values can be specified to invalidate default values. By default, the following serialization
parameters will be returned:

* nedi a-type:application/octet-stream

Header options can be supplied viathe $header s argument. Empty string values can be specified
to invalidate default values. By default, the following header options will be returned:

» Cache-Control : max- age=3600, public

Examples

» Thefunction cal web: r esponse- header () returns the following response element:

<rest:response xm ns:rest="http://exquery.org/ns/restxq">
<http:response xmns: http="http://expath.org/ns/http-client">
<htt p: header name="Cache-Control" val ue="nax-age=3600, public"/>
</ http: response>
<out put : serial i zation-paraneters xm ns: out put="http://ww.w3. org/ 2010/
xsl t-xquery-serialization">
<out put : medi a-type val ue="application/octet-streani/>
</ out put:serialization-paraneters>
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Errors

Code

</rest:response>

* If thefollowing RESTXQ function is called by aweb browser...

declare %est:path(' media/{$file}') function |local:get($file) {
let $path := "path/to/" || $file

return (
web: response- header (map { ' nmedi a-type': web:content-type($path) }),

fil e:read-bi nary($path)
)
[

...afile resource with the correct content-type will be returned to user (provided that it exists in

the web server'sfile system).

Description

BXWEO0001

Specified URL isinvalid.

BXWE0002

Specified URL containsinvalid XML characters.

Changelog

Version 8.4

» Updated: web:response-header: serialization method r aw was removed (now obsolete).

Version 8.2

» Added: web:encode-url, web:decode-url.

The module was introduced with Version 8.1.
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Chapter 72. XQuery Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions for evaluating XQuery strings and modules at runtime.

Conventions

All functionsin thismodule are assigned totheht t p: / / basex. or g/ nodul es/ xquer y namespace, which
is statically bound to the xquery prefix. All errors are assigned to the htt p: // basex.org/errors
namespace, which is statically bound to the bxer r prefix.

Functions

xquery:eval

Signatures

xquery: eval ($query as xs:string) as item()* xquery:eval ($query as
xs:string, $bindings as map(*)?) as item()* xquery:eval ($query
as xs:string, $bindings as map(*)?, $options as map(xs:string,
xs:string)) as item()*

Summary

Eva uates the supplied $quer y string as XQuery expression and returns the resulting items.The
evaluated query hasitsown query context. If areturned nodeis stored in adatabase, amain-memory
copy will be returned as result, because the referenced database is closed after query execution and
will not be accessible anymore.V ariables and context items can be declared via$bi ndi ngs. The
specified keys must be QNames or strings:

» If akey isaQName, it will be directly adopted as variable name.

» Itakeyisastring, it may be prefixed with a dollar sign. Namespace can be specified using the
Clark Notation.

« |If the specified string is empty, the value will be bound to the context item.
The $opt i ons parameter contains eval uation options:

* permission : the query will be evaluated with the specified permissions (see User
Management).

e timeout : query execution will beinterrupted after the specified number of seconds.

e nmenory : query execution will be interrupted if the specified number of megabytes will be
exceeded. This check works best if only one process is running at the same time. Moreover,
please note that this option enforces garbage collection, so it will take some additional time, and
it requires GC to be enabled in your VM.

* base-uri : setbase-uri property for the query. This URI will be used when resolving relative
URIs by functions such asf n: doc.

Errors

BXXQ0001: the query contains updating expressions.BXXQ0003: insufficient permissions for
evaluating the query.BXXQD004: query execution exceeded timeout or memory limit.BXXQ0005:
nested query evaluation is not allowed.Any other error that may occur while evaluating the query.

Examples

e xquery: eval ("1+3") returns4.

* You can bind the context and e.g. operate on a certain database only:

xquery:eval ("//country", map { '': db:open(' factbook') })

» Thefollowing expressions use strings as keys. All of them return 'XML":
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xquery:eval (".", map { "': "XM' }),

xquery: eval ("decl are vari abl e $xm external; $xm", map { 'xm':
XM 1),

xquery: eval (
"decl are nanespace pref="UR";
decl are variabl e $pref:xm external;
$pref:xm ",
map { "{URI }xm"': "XM.'" }
)

» Thefollowing expressions use QNames as keys. All of them return "XML":

decl are nanespace pref = "URl"';

xquery: eval ("decl are variabl e $xm external; $xm", map
{ xs:@ane('xm"): "XM' }),

I et $query := "decl are nanmespace pref="URl";
decl are variabl e $pref:xm external;
$pref:xm "

let $vars := map { xs: QNanme('pref:xm"'): "'XM' }
return xquery:eval ($query, $vars)

xquery:update

Signatures

xquery: updat e($query as xs:string) as iten()* xquery: updat e( $query
as xs:string, $bindings as map(*)?) as item)* xquery: updat e( $query
as xs:string, $bindings as map(*)?, $options as map(xs:string,
Xs:string)) as item)

Summary

Evaluates $quer y as updating XQuery expression at runtime.All updates will be added to the
Pending Update List of the main query and performed after the evaluation of the main query.The
rules of the $bi ndi ngs and $opt i ons parameters are the same as for xquery:eval.

Errors

BXXQ0002: the query contains no updating expressions.BXXQD003: insufficient permissions for
evaluating the query.BXXQ0004: query execution exceeded timeout or memory limit.BXXQ0005:

nested query evaluation is not allowed.Any other error that may occur while evaluating the query.

xquery:parse

Signatures

xquery: parse($query as xs:string) as item()* xquery: parse($query as
xs:string, $options as map(*)) as item)

Summary |Parses the specified $quer y string as XQuery module and returns the resulting query plan. The
$opt i ons parameter influences the output:
» conpi | e : additionally compiles the query after parsing it. By default, thisoptionisf al se.
« pl an: returnsan XML representation of theinternal query plan. By default, thisoptionist r ue.
The naming of the expressionsin the query plan may change over time
» pass : passes on the original error info (line and column number, optional file uri). By default,
thisoptionisf al se.
Errors Any error that may occur while parsing the query.
Examples |e xquery:parse("1 + 3") returns:

<Mai nMbdul e updati ng="fal se">
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<QueryPl an conpi | ed="fal se">
<Arith op="+">
<Int value="1" type="xs:integer"/>
<Int val ue="3" type="xs:integer"/>
</Arith>
</ Quer yPl an>
</ Mai nMbdul e>

xquery:parse-uri

Signatures |xquery: parse-uri ($uri as xs:string) as itenm()* xquery: parse-
uri ($uri as xs:string, $options as map(*)) as iten()*

Summary |Parses the XQuery module located at $uri and returns the resulting query plan. A relative URI
will be resolved against the static base URI of the query. The rules for the $opt i ons parameter
are the same as for xquery:parse.

Errors Any error that may occur while parsing the query.

xquery:invoke

Signatures

xquery:invoke($uri as xs:string) as item()* xquery:invoke($uri as
xs:string, $bindings as map(*)?) as item()* xquery:invoke($uri as
xs:string, $bindings as map(*)?, $options as map(*)) as item()*

Summary

Eval uatesthe XQuery modulelocated at $ur i at runtime and returnstheresulting items. A relative
URI will be resolved against the static base URI of the query.The rules of the $bi ndi ngs and
$opt i ons parameters are the same as for xquery:eval.

Errors

Paralle

BXXQ0001: the expression contains updating expressions.BXXQD003: insufficient permissions
for evaluating the query.BXXQ0004: query execution exceeded timeout.BXXQD005: nested query
evaluation is not allowed.Any other error that may occur while evaluating the query.

lized Execution

Parallel query execution is recommendable if you have various calls that require alot of time, but cannot be sped

up by rewriti
(such as the

ng the code. Thisise. g. the case if external URLs are called. If you are parallelizing local datareads
access to a database), single-threaded queries will usually be faster, because parallelized access to

disk data often results in randomized access patterns, which can hardly be optimized by the caching strategies of

HD, SSD or
xquery:f

Signatures

operating system.
ork-join

xquery: fork-join($functions as function(*)*) as item)*

Summary

This function executes the supplied (non-updating) functionsin parallel.

Examples

» The following function sleeps in parallel; it will be finished in 1 second if your system has at
least 2 cores:

let $f := function() { prof:sleep(1000) }
return xquery:fork-join(($f, $f))

* Inthefollowing query, up to four URLswill be requested in parallel:

let $funcs : =
for $segment in 1 to 4
let $url := "http://url.com path' || $segnent

return function() { http:send-request((), $url) }

return xquery: fork-join($funcs)

331



XQuery Module

Errors ‘ BXXQ0006: an unexpected error occurred.

Errors

Code Description

BXXQ0001] The specified query contains updating expressions.

BXXQ0002 The specified query contains no updating expressions.

BXXQ0003 Insufficient permissions for evaluating the query.

BXXQD004 Query execution exceeded timeout or memory limit.

BXXQ0005 Nested query evaluation is not allowed.

BXXQ0006/ An unexpected error occurred.

Changelog

Version 8.5

e Added: xquery:fork-join

» Updated: xquery:eval: base- uri option added

» Updated: Relative URIswill always be resolved against the static base URI of the query
» Deleted: xquery:type (moved to Profiling Module

Version 8.4

* Added: xquery:parse-uri

» Updated: xquery:parse: pass option added

Version 8.0

» Added: xquery:update, xquery:parse

» Deleted: xquery:evaluate (opened databases will now be closed by main query)
Version 7.8.2

» Added: $opt i ons argument

Version 7.8

e Added: xquery:evauate

» Updated: used variables must be explicitly declared in the query string.

This module was introduced with Version 7.3. Functions have been adopted from the obsolete Utility Module.
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Chapter 73. XSLT Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions and variables to perform XSLT transformations. By default, this
module uses Java's XSLT 1.0 Xaan implementation to transform documents. XSLT 2.0 is used instead
if Version 9.x of the Saxon XSLT Processor (saxonShe.jar, saxon9pe.jar, saxon9ee.jar)
is found in the classpath. A custom transformer can be specified by overwriting the system property
j avax. xm . transf orm Tr ansf or ner Fact or y, as shown in the following Java example:

System set Property("javax. xm . transform Transf or ner Factory",
"org.custom xslt. Transf or mer Fact oryl npl ") ;

Cont ext ctx = new Context();

String result = new XQuery("xslt:transforn('...", '"...")").execute(ctx);

ctx. close();

Conventions

All functions in this module are assigned to the ht t p: / / basex. or g/ modul es/ xsl t namespace, whichis
statically bound to the xs| t prefix. All errorsare assigned tothe ht t p: / / basex. or g/ er r or s namespace,
which is statically bound to the bxer r prefix.

Functions

xslt:processor

Signatures ‘xsl t:processor() as xs:string

Summary |Returnsthe nameof theapplied XSLT processor, or the path to acustom implementation (currently:
"Java', "Saxon EE", "Saxon PE", or "Saxon HE").
xslt:version

Signatures ‘xsl t:version() as xs:string

Summary ‘

Returnsthe supported XSLT version (currently: "1.0" or "2.0"). "Unknown" isreturned if acustom
implementation was chosen.

xslt:transform

Signatures

xslt:transfornm($input as iten(), $stylesheet as iten()) as node()
xslt:transform($input as iten(), $stylesheet as iten(), $parans as
map(xs:string, xs:string)) as node()

Summary |Transforms the document specified by $i nput, using the XSLT template specified by
$st yl esheet , and returnsthe result as node. $i nput and $st yl esheet can be specified as
e Xs:string, containing the path to the document,
* Xs:string, containing the document in its string representation, or
* node() , containing the document itself.
The $par ans argument can be used to bind variables to a stylesheet. Only strings are supported
when using Saxon (XSLT 2.0).

Error BXSL0001: an error occurred during the transformation process.
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xslt:transform-text

Signatures

xslt:transformtext($input as itenm(), $stylesheet as iten()) as
xs:string xslt:transformtext($input as item(), $stylesheet as
item(), $paranms as map(xs:string, xs:string)) as xs:string

Summary

Transforms the document specified by $i nput, using the XSLT template specified by
$st yl esheet, and returns the result as string. The semantics of $par ans is the same as for
xslt:transform.

Error

BXSL0001: an error occurred during the transformation process.

Examples

Example 1: Basic XSL transformation with dummy document and without parameters

Query:

xslt:transformtext(<dumy/>, 'basic.xslt")

basic.xdt

<xsl :styl esheet version='1.0" xm ns:xsl="http://ww.w3. org/ 1999/ XSL/ Tr ansf or m >
<xsl:tenpl ate match="/">123</xsl : t enpl at e>
</ xsl : styl esheet >

Result:

123

Example 2: XSLT transformation of an input document

Query:

(: Qutputs

the result as html. :)

decl are option output:nmethod 'htm"';
(: Turn whitespace chopping off. :)
decl are option db:chop 'no';

let $in :=
<books>
<book>

<titl e>XSLT Programmer’s Reference</title>
<aut hor >M chael H. Kay</ aut hor >
</ book>

<book>

<title>XSLT</title>
<aut hor >Doug Ti dwel | </ aut hor >
<aut hor>Si non St. Laurent</aut hor>
<aut hor >Robert Romano</ aut hor >
</ book>

</ books>

let $style :

<xsl :styl esheet version='2.0" xm ns:xsl="http://ww.w3.org/ 1999/ XSL/ Tr ansf or m >
<xsl : out put nethod="xm"'/>
<xsl:tenmplate match="/">

<ht ml >
<body>
<di v>

<xsl :

for-each sel ect =" books/ book' >

e <b><xsl:apply-tenplates select="title'/></b> <xsl:val ue-of
sel ect =" aut hor' / ><br/>
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</ xsl: for-each>
</ di v>
</ body>
</htm >
</ xsl:tenpl at e>
</ xsl : styl esheet >

return xslt:transforn($in, $style)

Result:

<htm >
<body>
<di v>
e <b>XSLT Progranmer’s Reference</b> M chael H Kay<br>
e <b>XSLT</b>: Doug Tidwel | <br>
</ di v>
</ body>
</htm >

Example 3: Assigning avariabletoan XSLT styleshest

Query:

let $in := <dumy/>
let $style := doc('variable.xsl")
return (
xslt:transform($in, $style, <xslt:parameters><xslt:v>1</xslt:v></
xsl t: paranet ers>),
xslt:transform($in, $style, map { "v': 1 1})
)

variablexdt

<xsl : styl esheet version='1.0
xm ns: xsl =" http://ww. w3. org/ 1999/ XSL/ Tr ansf or mi >
<xsl : param nane="'v'/>
<xsl:tenplate match="/"'>
<v><xsl : val ue- of sel ect="$v'/></v>
</ xsl:tenpl at e>
</ xsl : styl esheet >

Result:

<y>1</v>
<v>1</v>

Errors

Code ’ Description

BXSLOOOl‘An error occurred during the transformation process.

Changelog
Version 7.6
» Added: xdt:transform-text

» Updated: xdlt:transform returned error code

335



XSLT Module

Version 7.3

* Updated: $xdt:processor _, xdlt:processor, $xdlt:version _ xslt:version
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Chapter 74. ZIP Module

Read this entry online in the BaseX Wiki.

This XQuery Module contains functions to handle ZIP archives. The contents of ZIP files can be extracted and
listed, and new archives can be created. The module is based on the EXPath ZIP Module. Please note that the
ZIP module is not being actively maintained but is still distributed for compatibility with older applications. We
recommend you use the Archive Module wherever possible.

Conventions

All functionsinthismoduleareassignedtotheht t p: / / expat h. or g/ ns/ zi p namespace, whichisstatically
bound to the zi p prefix. All errorsare assignedtotheht t p: / / expat h. or g/ ns/ er r or namespace, which

is statically bound to the exper r prefix.

Functions

zip:binary-entry

Signatures |zi p: bi nary-entry($uri as xs:string, $path as xs:string) as
xs: base64Bi nary

Summary |Extracts the binary file at $pat h within the ZIP file located at $uri and returns it as an
Xs: base64Bi nary item.

Errors ZI PO001: the specified path does not exist.Zl PO003: the operation fails for some other reason.

zip:text-entry

Signatures

zip:text-entry($uri as xs:string,
zip:text-entry($uri as xs:string,
Xs:string) as xs:string

$path as xs:string) as xs:string
$path as xs:string, $encoding as

Summary |Extractsthetext fileat $pat h withintheZIPfilelocated at $ur i andreturnsitasanxs: stri ng
item.An optional encoding can be specified via$encodi ng.
Errors Z1 PO001: the specified path does not exist.Zl PO003: the operation fails for some other reason.

zip:xml-entry

Signatures |zi p: xm -entry($uri as xs:string, $path as xs:string) as docunent-
node()

Summary |Extractsthe XML file at $pat h within the ZIP file located at $ur i and returns it as a document
node.

Errors FODC0006: the addressed file is not well-formed.ZI PO001: the specified path does not
exist.Zl PO003: the operation fails for some other reason.

zip:html-entry

Signatures |zi p: htmd -entry($uri as xs:string, $path as xs:string) as docunent -
node()

Summary |ExtractstheHTML file at $pat h within the ZIPfilelocated at $ur i and returnsit as a document
node. Thefileis converted to XML first if Tagsoup isfound in the classpath.

Errors FODCO006: the addressed file is not well-formed, or cannot be converted to correct
XML.ZI PO001: the specified path does not exist.ZI PO003: the operation fails for some other
reason.
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zip:entries

Signatures |zi p:entries($uri as xs:string) as element(zip:file)

Summary |Generatesan ZIP XML Representation of the hierarchical structure of the ZIPfilelocated at $ur i
and returns it as an element node. The file contents are not returned by this function.

Errors ZI PO001: the specified path does not exist.Zl PO003: the operation fails for some other reason.

Examples |If theZIParchivear chi ve. zi pisempty, zi p: entri es(' archive. zi p') returns:
<zip:file xm ns: zi p="http://expath.org/ns/zip" href="archive. zi p"/>

zip:zip-file

Signatures |zi p: zip-file($zip as elenent(zip:file)) as enpty-sequence()

Summary |Creates a new ZIP archive with the characteristics described by $zi p, the ZIP XML
Representation.

Errors ZI PO0O01: an addressed file does not exist.Zl PO002: entries in the ZIP archive
description are unknown, missing, or invalid.ZlI POO03: the operation fails for some other
reason.Seri al i zati on Errors:aninlined XML fragment cannot be successfully serialized.

Examples |Thefollowing function createsafilear chi ve. zi p withthefilefil e. t xt inside:

zip:zip-file(
<file xm ns="http://expath.org/ns/zip" href="archive. zi p">
<entry src="file.txt"/>
</file>)

Thefollowing function createsafilear chi ve. zi p. It containsonefiler eadne with the content
"t hanks":

zip:zip-file(
<file xm ns="http://expath.org/ns/zip" href="archive. zi p">
<entry nane="readne" >t hanks</entry>
</file>)

zip:update-entries

Signatures |zi p: update-entries($zip as el ement(zip:file), $output as xs:string)
as enpty-sequence()

Summary |Updates an existing ZIP archive or creates a modifed copy, based on the characteristics described
by $zi p, the ZIP XML Representation. The $out put argument is the URI where the modified
ZIPfileis copied to.

Errors Z1 PO001: an addressed file does not exist.Zl POO02: entries in the ZIP archive
description are unknown, missing, or invalid.ZI POO03: the operation fails for some other
reason.Seri al i zati on Errors:aninlined XML fragment cannot be successfully serialized.

Examples |Thefollowing function creates a copy new. zi p of theexisting ar chi ve. zi p file:
zi p:update-entries(zip:entries('archive.zip'), 'newzip')

The following function deletes all PNG filesfrom ar chi ve. zi p:
decl are nanmespace zip = "http://expath. org/ns/zip";
copy $doc := zip:entries('archive.zip')

nodi fy del ete node $doc//zi p:entry[ends-w th(lower-case(@ane), '.png' )]

return zip:update-entries($doc, 'archive.zip')
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Errors

Code Description

ZI PO001 |A specified path does not exist.

ZI PO002 |Entriesin the ZIP archive description are unknown, missing, or invalid.

ZI PO003 |An operation fails for some other reason.
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Chapter 75. Developing

Read this entry online in the BaseX Wiki.

This page is one of the Main Sections of the documentation. It provides useful information for developers. Here
you can find information on various aternatives to integrate BaseX into your own project.

Integrate & Contribute

» Eclipse: Compile and run BaseX from within Eclipse

* Git : Learn how to work with Git

» Maven : Embed BaseX into your own projects

» Releases: Official releases, snapshots, old versions

» Tranglations: Contribute a new translation to BaseX!
Project (Code, Features, Questions)

* The Source Code can be browsed online

» Thelssue Tracker contains feature requests and bug reports

* For questions on the project, please write to our mailing list

Web Technology

» RESTXQ : Write web services with XQuery

* REST : Access and update databases via HT TP requests

» WebDAV : Access databases from your filesystem

» XForms: Build browser formswith XML technologies

APIs

 Clients: Communicate with BaseX using C#, PHP, Python, Perl, C, ...
» Java Examples: Code examples for developing with BaseX

* XQJAPI , implemented by Charles Foster (closed source)

» XQuery for Scala APl , based on XQJ and written by Dino Fancellu
Extensions

» Docker : Isolate BaseX in adocker container

» Service/daemon : Install BaseX server as aservice
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Chapter 76. Developing with Eclipse

Read this entry online in the BaseX Wiki.

This page is part of the Developer Section. It describes how to get the BaseX sources compiled and running on
your system.

Another article in the documentation describes how to use BaseX as a query processor in Eclipse.

Prerequisites

BaseX isdeveloped with the Eclipse environment (other IDEslike IntelliJIDEA can be used aswell). The Eclipse
IDE for Java Developersincludes the EGit plugin (for Git) and the m2e plugin (for Maven).

Other Eclipse plugins we use are:

Name Description Update URL Eclipse Marketplace
eclipse-cs Enforces Checkstyle|htt p: / / ecl i pse- install
coding standards. cs. sf. net/updat e/
FindBugs Analyze project at bytelhttp:// install
code level findbugs. cs. und. edu/
eclipse
UCDetector Unnecessary code detector |ht t p: // install
ucdet ect or . sour cef or ge. net/
updat e
EclEmma Code coverage tool. http:// install
updat e. ecl enma. or g

Check Out

Our Git Tutorial explains how BaseX can be checked out from the GitHub Repository and embedded in Eclipse
with EGit. The article also demonstrates how git can be used on command-line.

The basex repository contains the following sub-directories:
1. basex- cor e isthe main project

2. basex- api contains the BaseX APIs (XML:DB, bindings in other languages) and HTTP Services (REST,
RESTXQ, WebDAV)

3. basex- exanpl es includes some examples code for BaseX
4. basex-t est s contains several unit and stress tests

If the "Problems” View contains errors or warnings, you may need to switch to Java 7 (Windows _ Preferences
_, Installed JRES). With the Maven plugin from Eclipse, it sometimes requires several attempts to get all
dependencies updated. Thisloop can be avoided if the sources are precompiled via Maven on command-line.

Start in Eclipse

1. PressRun _ Run...

2. Create anew "Java Application” launch configuration
3. Select "basex" as"Project"”

4. Choosea"Mainclass' (e.g., or g. basex. BaseXGUl for the graphical user interface)
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Developing with Eclipse

5. Launch the project viaRun

Alternative

You may as well use the standalone version of Maven to compile and run the project, use other IDEs such as
IntelliJ IDEA.
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Chapter 77. Git

Read this entry online in the BaseX Wiki.

Thispageis part of the Developer Section. It describes how to use git to manage the BaseX sources.

Using Git to contribute to BaseX

Our team uses git and GitHub to manage the source code. All team members have read+write access to the
repository, and external contributors are welcome to fork the project.

Git makesit easy toretain afull copy of therepository for yourself. To get started and running, simply fork BaseX:
1. Head over to https://github.com and create an account
2. Fork https://github.com/BaseX db/basex, so you have aversion on your own

3. Theforked project can then be cloned on your local machine, and changes can be pushed back to your remote
repository

4. Open Eclipse
5. Install egit (Eclipse: Help _, Marketplace _ Search for egit or get it from http://www.eclipse.org/egit/)

Using Git & Eclipse

To clone the project from within Eclipse, you may need to install EGit first (Eclipse: Help _, Marketplace _,
Search for egit or get it from http://www.eclipse.org/egit/).

Clone

% Package Explorer 53 =R ‘

New >

* In the Package Explorer to the left use right-click
and choose Import...

Show In NEW  »

Copy

Copy Qualified Name
& Paste B’V °

Delete

Select "Projectsfrom Git" and click Next >

23 Import...
& Export...

e Click "Clone..." to create aloca copy of the remote
repository. This copy will include the full project
history

«* Refresh F5

» Copy & Paste the GitHub URI in the Location field.
\ If you want to use SSH make sure you provided
GitHub with your public key to alow write-access.

806
Select

Import one or more projects from a Git Repository.

Import

Select an import source

'type filter text

14 Existing Projects inte Workspace
[ File System
. Preferences

s

[=-EB

=Git

BH projects from Git

(= Java EE
(= Maven
(= Plug-in Development

Next > ( cancel )

Finish

If in doubt use the HTTPS URI and authenticate
yourself with your GitHub credentials. The read-only
URI of therepository isht t ps: // gi t hub. cont
BaseXdb/ basex. gi t.

Select the master branch (or arbitrary branches you
like)

Now choose a location where the local repository is
stored: Create <workspace>/repos/BaseX and click
"Finish".

Create the project

Select our newly cloned repository and click Next

Select "Import Existing Projects' and depending on
your Eclipse version enable automatic sharing. More
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Git

recent versions will not offer thisfeature as sharing is

8.0 Import Projects from Git

enabled by defaullt.

Select a Git Repository
You can also clone a repository or add local repositories to the list ":-L-zl
= * Click next to select the Project to import

(_Clone... )

Chda) * Check "basex" to checkout and click finish

@ < Baci—| R rax i Cance! ) W i * You are now ready to contribute.
)
EGit & SSH
EGit uses the JSch library which is, however, reported
8o Slone Gt Reposion, to have problems with RSA SSH keys in linux and
T e et reseston, (& possibly other platforms. A solution would beto usethe
= variable GIT_SSH and assign it apath to the native SSH
tocaten executable. According to this changein EGit, the plugin
= gresin com R (Loca fle.. ) will try to use a native SSH implementation instead of

JSch (this, however, may not aways work either :( ).

Repository path:  BaseXdb/BaseX.git

Connection

D) Using Git on Command-Line
e —— Note: thisis not intended to be acompl ete git reference;
o it's purposeisto quickly introduce BaseX developersto
e the most commonly used git commands in the context
of the BaseX project.
@ < Back  heas ) ( canel ) Finish
b .
Prep aration
- — 1. Create aGitHub user account: here (your github user
ano Clone Cit Repository

name will be referenced as $username)

Branch Selection

Gl
Select branches to clone from remote repository. Ll

= 2. Set up SSH access to GitHub as described here

Branches of git@github.com:BaseXdb/BaseX.git:

™ o master . . .
3. Create afork of one of the BaseXdb projects (it will
SelectAl) (Desdlectl) be referenced as $project)
@ <pcx ) @ (o ) ( Feh 4. Choose adirectory where the project will be created
= and makeit your working directory (e. g. /homefuser/
myprojects)
A00 Cloge GLReposiiory Clone Your Personal Repository
Local Destination
Configure the local storage location for BaseX. -‘:L.Zl 7
Destination $ git clone git@ithub. com $user nane/
Directory: fUsers/michael/Documents/workspace-git/repos/BaseX | (" Browse ) $pr OJ ect . gl t
- Cloning into $project...
Initial branch: | master *

Ent er passphrase for key '/home/
SR user/.ssh/id rsa'

Remote name: origin

@) (<Back ) wews ) (caneel ) (Commsh) $1s -d -1 $PWY *
¢ / home/ user / mypr oj ect s/ $pr oj ect

Notethat git automatically creates adirectory wherethe

8.00 Import Projects fram Git repository content will be checked out.
Select a Git Repository
You can also clone a repository or add local repositories to the list ":i':l

<« |List Remote Repositories

\ Tone. )

== $ git renote -v
origin git@ithub.com $user nane/
$project.git (fetch)

@ ( <Back ) Next > ( cancel ) Finish
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8.0 Import Projects from Git

Select a wizard and decide how to share the imported projects
Depending on the wizard, you may select a directory to determine the wizard ":-L-zl
-
Method for project creation
) Import Existing Projects
() Use the New Projects wizard

() Import as General Project

Method for sharing projects after project creation
@ Try to share newly created projects automatically
() Share new projects interactively

() Do not share new projects

|-=Working directory - /Users/michael/Documents/workspace-git/repos /BaseX

a3 - ~ - =
@ < Back  Next> ) Cancel Finish
A
anon Import Projects from Git
Import Projects
Gl
Import projects from a Git repository E ;_'-:I
-
Projects
type filter text to filter unselected projects select All
T basex {/Users/michael/Documents jworkspace-git/repos /BaseX)
( DeselectAll )

Working sets

] Add project to working sets

Working sets: Select...
@ (" <Back ) Next > (" Cancel ) Finish )

]

[ Package Explorer &3
%basex [BaseX master]
[ sre/main/java
[ sre/test/resources
[ sre/main/resources
B src/test/java
=W JRE System Library [IVM Contents (MacO5 X Default)]
=i Maven Dependencies
= JUnit 4
= etc
[ generated-sources
= src
[=-target
i license.txt
[na] pom.xrl
|=] readme.txt

origin git@ithub.com $usernane/
$project.git (push)

Currently, there is only one remote repository; it is
automatically registered during the clone operation. Git
remembers this repository as the default repository for
push/pull operations.

List Local Changes

After somefiles have been changed locally, the changes
can be seen asfollows:

$ git diff

diff --git a/readme.txt b/readne.txt
i ndex fabaeaa..cd09568 100644

al/ readne. t xt

+++ b/ readne. t xt

@-49,6 +49,10 @@ ADDI NG CHECKSTYLE

- Enter the URL: http://eclipse-
cs. sour cef or ge. net/ updat e
- Follow the installation procedure
and restart Eclipse

Any ki nd of feedback is wel coneg;
pl ease check out the online
docunent ati on at

Commit to Local Repository

Note: this commit operation does not commit into the
remote repository!

First, it is needed to select the modified files which
should be committed:

$ git add readne.txt

Then perform the actual commit:

$ git commit

[ master Of delf b] Added TODO i n section
"USING G T"
1 files changed, 4 insertions(+), O
del etions(-)

Before executing the actual commit, git will open the
default shell editor (determined using the $EDITOR
variable, usualy vi) to enter a message describing the
commit changes.

Alternative way isto commit al changed files, i. e. it is
not needed to explicitly add the changed files:

-a

$ git commit
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[ master Of delf b] Added TODO i n section
"USING G T"

1 files changed, 4 insertions(+), O
del etions(-)

Pushing Local Changes to Remote
Repository

$ git push

Ent er passphrase for key '/home/
user/.ssh/id_rsa':

Everyt hi ng up-to-date

Pulling Changes from Remote
Repository

$ git pull

Ent er passphrase for key '/hone/
user/.ssh/id_rsa':

Al ready up-to-date.

Add BaseXdb Upstream Repository

The upstream repository is the one from which the
BaseX releases are made and the one from which the
personal repository was forked.

$ git renpte add upstream
git @i t hub. com BaseXdb/ $proj ect. git

$ git remote -v

origin git@ithub. com $usernane/
$project.git (fetch)

origin git@ithub. com $usernane/
$project.git (push)

upst ream gi t @i t hub. com BaseXdh/
$project.git (fetch)
upst ream gi t @i t hub. com BaseXdh/

$project.git (push)

Pulling Changes from Upstream to
Local Repository

When some changes are made in the upstream
repository, they can be pulled to the local repository as
follows:

$ git pull upstream master
Ent er passphrase for key '/hone/
user/.ssh/id_rsa':
From gi t hub. com BaseXdb/ $pr oj ect
* branch mast er ->
FETCH_HEAD
Al ready up-to-date.

The changes can then be pushed in the personal
repository:
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$ git push

Check out the links at the end of the page for more git
options.

Developing a new feature or bug fix using git

It is always a good idea to create a new branch for a new feature or a big fix you are working on. So first, let's
make sure you have the most up-to-date source code. We assume, that you added BaseX as upstream repository
as described above and you are currently in the master branch:

$ git pull upstream naster

Now, we create a new branch, based on the master branch
$ git checkout -b newfeature

Switched to a new branch ' new feature'

Your are now automatically switched to the new-feature branch. Now you can make all your changes in one or
several commits. Y ou can commit all changes using

$ git comit -a

Now, you want to push these changes to the repository on GitHub. Remember, that up to now your changes just
reside on your local drive, so now you want to push it to your remote fork of BaseX. Simply do:

$ git push origin newfeatuCounting objects: 318, done.
Del ta conpression using up to 4 threads.
Conpr essi ng obj ects: 100% (107/107), done.
Witing objects: 100% (154/154), 22.96 KiB | 0O bytes/s, done.
Total 154 (delta 93), reused 81 (delta 26)
To git @i thub. com $user nane/ basex. gi t
* [ new branch] newfeature -> newfeaturere

Y ou can now use your web browser and go to your fork of BaseX. Y ou will see the following message:

BaseX Main Repository. hitp:/fbasex.org

5,918 13 17 19

new-feature L S G

¥ branch: master » | basex / +

Y ou can now click the "Compare & pull request” button. Y ou can now review the changes you are going to push.

Please review them carefully. Also, please give a meaningful comment so we can quickly determine what
your changes are doing. After clicking the "Create Pull request” button you are done and we will review your
changes and either merge the pull request or get back to you.

Need help using git?
Installing

For information on how to install git on various platforms please refer to: GitHub: git Installation Guide
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Git

Documentation
» Comprehensive Getting Starting Guide on GitHub
» Thegit book

e Gitcasts.com — Video Guides
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Chapter 78. Maven

Read this entry online in the BaseX Wiki.

This page is part of the Developer Section. It demonstrates how Maven is used to compile and run BaseX, and
embed it into other projects.

Using Maven

If you have cloned our repository and installed Maven on your machine, you can run the following commands
from all local repository directories:

e« mvn conpi | e : the BaseX source files are compiled.

* mvn package : JAR archivesare created inthet ar get classdirectory, and all relevant libraries are created
inthel i b directory. Packaging is useful if you want to use the start scripts.

* nvn install :the JAR archive isinstalled to the local repository, and made available to other Maven
projects. Thisis particularly useful if you are compiling a beta version of BaseX, for which no archives exist
in the repositories.

By adding the flag - Dski pTest s you can skip the JUnit tests and speed up packaging. You may as well use
Eclipse and m2eclipse to compile the BaseX sources.

There are severa alternatives for starting BaseX:

e typeinj ava -cp target/cl asses org. basex. BaseXinthebasex- cor e directory to start BaseX
on the command-line mode,

* typeinnvn jetty:runinthebasex-api directory to start BaseX with Jetty and the HTTP servers,

* run one of the Start Scripts contained in the et ¢ directory

Artifacts

You can easily embed BaseX into your own Maven projects by adding the following XML snippets to your
pom xni file:

<repositories>
<reposi tory>
<i d>basex</i d>
<nanme>BaseX Maven Repository</nanme>
<url>http://files. basex. org/ maven</url >
</repository>
</repositories>

BaseX Main Package

<dependency>
<gr oupl d>or g. basex</ gr oupl d>
<artifactld>basex</artifactld>
<versi on>7. 6</ ver si on>

</ dependency>

APIs and Services

...including APIs and the REST, RESTXQ and WebDAV services:

<dependency>
<gr oupl d>or g. basex</ gr oupl d>
<artifactld>basex-api</artifactld>
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Maven

<versi on>7. 6</ versi on>
</ dependency>

XQJ API

The XQJAPI ishosted at http://xqj.net:

<reposi tory>
<i d>xqj </ i d>
<name>XQ Maven Repository</name>
<url >http://xqj.net/maven</url >
</repository>

<dependency>
<gr oupl d>net . xqj </ gr oupl d>
<artifactld>basex-xqj</artifactld>
<versi on>1. 2. 0</ ver si on>

</ dependency>

<dependency>
<gr oupl d>com xqj 2</ gr oupl d>
<artifactld>xqj2</artifactld>
<ver si on>0. 1. 0</ ver si on>

</ dependency>

<dependency>
<gr oupl d>j avax. xm . xquer y</ gr oupl d>
<artifactld>xqj-api</artifactld>
<ver si on>1. 0</ ver si on>

</ dependency>
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Chapter 79. Releases

Read this entry online in the BaseX Wiki.

Thispageis part of the Developer Section. It lists the official locations of major and minor BaseX versions:

Official Releases

Our releases, packaged for various platforms, are linked from our homepage. They are updated every 2-8 weeks:
e http://basex. org/ downl oad

Our file server contains links to older releases as well (but we recommend everyone to stay up-to-date, as you'll
get faster feedback working with the latest version):

e http://fil es. basex.org/rel eases

Stable Snapshots

If you are adevel oper, we recommend you to regularly download one of our stable snapshots, which are packaged
and uploaded several times aweek:

e http://files.basex.org/rel eases/| atest/

Note that the offered snapshot files are replaced as soon as newer versions are available.

Code Base
If you always want to be on the cutting edge, you are invited to watch and clone our GitHub repository:
 https://github. com BaseXdb/ basex

We do our best to keep our main repository stable as well.

Maven Artifacts

The officia releases and the current snapshots of both our core and our API packages are also deployed as Maven
artifacts on our file server at regular intervals:

« http://files. basex. org/ maven/ or g/ basex/

Linux

BaseX can aso be found in some Linux distributions, such as Debian, Ubuntu and archlinux (Suse and other
distributions will follow soon):

 Debian: http://packages.debian.org/sid/basex
» Ubuntu: http://launchpad.net/ubuntu/+source/basex

 Arch Linux: http://aur.archlinux.org/packages.php? D=38645
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Chapter 80. Translations

Read this entry online in the BaseX Wiki.

Thispageis part of the Developer Section. It describes how to trandate BaseX into other (natural) languages.
Thanks to the following contributors, BaseX is currently available in 10 languages:
e Dutch: Huib Verweij

» English : BaseX Team

* French : Maud Ingarao

e German : BaseX Team

* Hungarian : Kiss-K&man Daniel

* Indonesian : Andria Arisal

* |talian : Massimo Franceschet

» Japanese: Toshio HIRAI and Kazuo KASHIMA

* Mongolian : Tuguldur Jamiyansharav

* Romanian : Adrian Berila

* Russian : Oleksandr Shpak and Max Shamaev

e Spanish : Carlos Marcos

It is easy to trandate BaseX into your native language! Thisishow you can proceed:

Working with the sources

If you have downloaded all BaseX sources via Eclipse or Git, you may proceed as follows:
All language files are placed inthe sr ¢/ mai n/ r esour ces/ | ang directory of the main project:

1. Create acopy of an existing translationfile (e.g., Engl i sh. | ang) and renameit to your target language (e.g.
Hawai i an. | ang).

2. Enter your name and contact information in the second line.

3. If you are using Eclipse, refresh the project (via Project _ Refresh); if you are using Maven, type in mvn
conpi | e. Your new language file will be automatically detected.

4. Start the BaseX GUI, choose your language via Options _ Preferences... and close the GUI.
5. Trandate the textsin your language file and restart BaseX in order to see the changes.
6. Repeat the last step if you want to revise your translations.

If new strings are added to BaseX, they will automatically be added to your language filesin English. The history
view in GitHub is helpful to see which strings have recently been updated to afile.

Updating BaseX.jar

Y ou can directly add new languagesto the JAR file. JAR files are nothing else than ZIP archives, and all language
filesare placed inthel ang directory into the JAR file:
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Translations

1. Unzip an existing trandation file (e.g., Engl i sh. 1 ang) and rename it to your target language (e.g.
Hawai i an. | ang)

2. Enter your name and contact information in the second line and trandlate the texts

3. Update your JAR file by copying the trandated file into the zipped | ang directory. Y our new language file
will be automatically detected.

4. Start BaseX.jar, choose your language via Options _, Preferences... and restart BaseX to see the changes

Y ou can also directly assign alanguageinthe. basex configuration file, which isplaced in your home directory.
The language is assigned to the LANG option. In order to see where the text keys are used within BaseX, you can
set LANGKEY tot r ue.
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Chapter 81. RESTXQ

Read this entry online in the BaseX Wiki.
This page presents one of the Web Application services. It describes how to use the RESTXQ API of BaseX.

RESTXQ, introduced by Adam Retter, is an API that facilitates the use of XQuery as a server-side processing
language for the Web. RESTXQ has been inspired by Java s JAX-RS API: it defines a pre-defined set of XQuery
3.0 annotations for mapping HTTP requests to XQuery functions, which in turn generate and return HTTP
responses.

Please note that BaseX provides various extensions to the original draft of the specification:
» Multipart types are supported, including mul t i part/form dat a

* A% est: error annotation can be used to catch XQuery errors

» Servlet errors can be redirected to other RESTXQ pages

» A RESTXQ Module provides some helper functions

» Parametersare implicitly cast to the type of the function argument

» The Path Annotation can contain regular expressions

e Quality factorsin the Accept header will be evaluated

* % nput annotations, support for input-specific content-type parameters

* O est : si ngl e annotation to cancel running RESTXQ functions
Introduction

Preliminaries
The RESTXQ serviceisaccessibleviaht t p: / /1 ocal host : 8984/ .

All RESTXQ annotations are assigned to the htt p: / / exquery. or g/ ns/ r est xq namespace, which is
statically bound to the r est prefix. A Resource Function is an XQuery function that has been marked up with
RESTXQ annotations. When an HTTP request comes in, a resource function will be invoked that matches the
constraints indicated by its annotations.

If aRESTXQ URL isrequested, the RESTXQPATH moduledirectory and its sub-directorieswill betraversed, and
all XQuery fileswill be parsed for functionswith REST X Q annotations. Sub-directoriesthat includean . i gnor e
file will be skipped.

To speed up processing, the functions of the existing XQuery modules are automatically cached in main memory.
Functions will be invalidated and parsed again if the timestamp of their modul e changes.

Updated with Version 8.6:

» RESTXQ file monitoring has been improved and can be adjusted via the new PARSERESTXQ option. In
productive environments with a high load, it may be recommendable to change the timeout, or completely
disable monitoring. If files are replaced while the web server is running, the RESTXQ module cache should be
explicitly invalidated by calling the static root path / . i ni t or by calling the rest:init function.

* Authentication was readded to RESTXQ (see Web Application for more details).

Examples

A first RESTXQ function is shown below:

356


http://docs.basex.org/index.php?title=RESTXQ
http://www.adamretter.org.uk/
http://en.wikipedia.org/wiki/Java_API_for_RESTful_Web_Services

RESTXQ

nodul e nanespace page = 'http://basex. or g/ exanpl es/ web- page'

declare %est:path("hello/{$who}") % est: GET function page: hel | o($who) ({
<r esponse>
<title>Hello { $who }!</title>
</ response>

[
If the URI http://local host:8984/hello/World is accessed, the result will be:

<response>
<title>Hello Wrld!</title>
</ response>

The next function demonstrates a POST request:

decl are
% est: path("/form")
% est : POST
% est: form paran("nmessage", "{$nmessage}", "(no nessage)")
% est : header - par an( " User - Agent", "{$agent}")
functi on page: hel | o- post man(
$nessage as xs:string,
$agent as xs:string*
) as el enent (response) {
<response type=' form >
<nessage>{ $nessage }</ message>
<user - agent >{ $agent }</user-agent>
</ response>

s
If you post something (e.g. using curl or the embedded form at http://|ocal host:8984/)...

curl -i -X POST --data "nmessage=' CONTENT'" http://| ocal host: 8984/ form

...you will receive something similar to the following result:

HTTP/ 1.1 200 K

Cont ent - Type: application/xm ; charset=UTF-8
Cont ent - Lengt h: 107

Server: Jetty(8.1.11.v20130520)

<response type="forn>
<nmessage>' CONTENT' </ nessage>
<user-agent >curl /7. 31. 0</ user - agent >
</ response>

Request

This section shows how annotations are used to handle and process HTTP requests.
Constraints

Congtraints restrict the HTTP requests that a resource function may process.
Paths

A resource function must have a single Path Annotation with a single string as argument. The function will be
caled if a URL matches the path segments and templates of the argument. Path templates contain variables in

357


http://localhost:8984/hello/World
http://localhost:8984/

RESTXQ

curly brackets, and map the corresponding segments of the request path to the arguments of the resource function.
Thefirst slash in the path is optional.

The following example contains a path annotation with three segments and two templates. One of the function
arguments is further specified with a data type, which means that the value for $var i abl e will be cast to an
Xs: i nt eger before being bound:

declare %est:path("/alpath/{$with}/sone/{$variabl e}")
function page:test($with, $variable as xs:integer) { ... };

Variables can be enhanced by regular expressions:

(: Matches all paths with "app" as first, a nunber as second, and "order" as third

segnment :)
decl are % est: path("app/{$code=[ 0-9] +}/ order")
functi on page: order($full-path) { ... };

(: Matches all other all paths starting with "app/" :)
decl are % est: pat h("app/{$pat h=. +}")
functi on page: others($path) { ... };

Content Negotiation
Two following annotations can be used to restrict functions to specific content types:

* HTTP Content Types: afunction will only be invoked if the HTTP Cont ent - Type header of the request
matches one of the given mime types. Example:

% est : consunes("application/xm", "text/xm")

e HTTP Accept : afunction will only be invoked if the HTTP Accept header of the request matches one of
the defined mime types. Example:

% est : produces("application/atom:xm ")

By default, both mime types are */ *. Quality factors supplied by a client will aso be considered in the path
selection process. If aclient supplies the following accept header...

*/*.0=0.5,text/htm ;g=1.0

...and if two RESTXQ functions exist with the same pat h annotation and the pr oduces annotations*/ * and
t ext / ht m , respectively, the function with the second annotation will be called, because the quality factor for
t ext/ ht M documentsis higher than the one for arbitrary other mime types.

Note that this annotation will not affect the content-type of the HTTP response. Instead, you will need to add a
%out put : medi a- t ype annotation.

HTTP Methods

Default Methods

The HTTP method annotations are equivalent to all HTTP request methods except TRACE and CONNECT. Zero
or more methods may be used on afunction; if none is specified, the function will be invoked for each method.

The following function will be called if GET or POST is used as request method:

decl are % est: GET % est: POST % est: pat h("/post")
function page: post() { "This was a GET or POST request" };
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The POST and PUT annotations may optionally take a string literal in order to map the HTTP request body to a
function argument. Once again, the target variable must be embraced by curly brackets:

decl are % est: PUT("{$body}") % est:path("/put")
function page: put ($body) { "Request body: " || $body };

Custom Methods

Custom HTTP methods can be specified with the % est : met hod annotation:

decl are % est: met hod(" RETRI EVE")
function page:retrieve() { "RETRI EVE was specified as request method." };

Content Types

The body of a POST or PUT request will be converted to an XQuery item. Conversion can be controlled by
specifying a content type. It can be further influenced by specifying additional content-type parameters:

Content-Type Parameters (; nane=val ue) Type of resulting XQuery item
text/xm ,application/xn docunent - node()

text/* Xs:string
application/json JSON Options docunent - node() ormap(*)
text/htm HTML Options docunent - node()

t ext / comma- separ at ed- CSV Options docunent - node() ormap(*)
val ues

others Xs: base64Bi nary

mul tipart/* sequence (see next paragraph)

For example, if appl i cation/j son; | ax=yes is specified as content type, the input will be transformed to
JSON, and the lax QName conversion rules will be applied, as described in the JSON Module.

Input options

Conversion options for JSON, CSV and HTML can aso be specified via annotations with thei nput prefix. The
following function interprets the input as text with the CP1252 encoding and treats the first line as header:

decl are
% est: path("/store.csv")
% est : POST("{$csv}")
% nput : csv( " header =t r ue, encodi ng=CP1252")
function page: store-csv($csv as docunent-node()) {
"Nurmber of rows: " || count($csv/csv/record)

b
Multipart Types

The single parts of a multipart message are represented as a sequence, and each part is converted to an XQuery
item as described in the last paragraph.

A function that is capable of handling multipart typesisidentical to other RESTXQ functions:

decl are

% est:path("/multipart")

% est: POST("{$data}")

% est: consunmes("nul ti part/ m xed") (: optional :)
function page:multipart($data as itenm()*) {
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"Nurmber of items: " || count($data)
[

Parameters

The following annotations can be used to bind request values to function arguments. Vaues will implicitly be
cast to the type of the argument.

Query Parameters

The value of the first parameter, if found in the query component, will be assigned to the variable specified as
second parameter. If no value is specified in the HTTP request, all additional parameters will be bound to the
variable (if no additional parameter is given, an empty sequence will be bound):

decl are
% est : pat h("/ parans")
% est: query-paranm("id", "{$id}")
% est: query-paran("add", "{$add}", 42, 43, 44)
function page: parans($id as xs:string?, $add as xs:integer+) {
<result id="{ $id }" sun¥"{ sunm($add) }"/>
i

HTML Form Fields

Form parameters are specified the same way as query parameters. Their values are the result of HTML forms
submitted with the content type appl i cat i on/ x- ww«+ f or m ur | encoded.

% est: form paran("paraneter", "{$value}", "default")
File Uploads

Files can be uploaded to the server by using thecontent typenul ti part/f or m dat a (theHTML5mnul ti pl e
attribute enables the upload of multiple files):

<form acti on="/upl oad" net hod="POST" enctype="nultipart/formdata">
<input type="file" nane="files" wmultiple="nultiple"/>
<i nput type="submt"/>

</ forne

Thefilecontentsare placed inamap, with thefilename serving askey. Thefollowing exampl e shows how uploaded
files can be stored in atemporary directory:

decl are
% est : POST
% est : pat h("/ upl oad")
%est:formparam("files", "{$files}")
function page: upl oad($files) {
for $nane in map: keys($fil es)
| et $content $fil es($nane)
l et $path file:tenp-dir() || $nane
return (
file:wite-binary($path, $content),
<file name="{ $nanme }" size="{ file:size($path) }"/>
)
)

HTTP Headers

Header parameters are specified the same way as query parameters:
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% est : header - paranm( " User - Agent", "{3$user-agent}")
% est : header - paran( " Referer", "{$referer}", "none")

Cookies

Cookie parameters are specified the same way as query parameters:

% est : cooki e- par an( " user nane", "{$user}")
% est : cooki e- paran( " aut henti cation", "{$auth}", "no_auth")

Query Execution

In many RESTXQ search scenarios, input from browser formsis processed and search results are returned. User
experience can generally be made more interactive if an updated search request is triggered with each key click.
However, this may lead to many expensive parallel requests, from which only the result of the last request will
be relevant for the client.

Withthe % est : si ngl e annotation, it can be enforced that only one instance of afunction will be executed for
the same client. If the same function will be called for the second time, the already running query will be stopped,
and the HTTP error code 410 (Gone) will be returned instead:

(: If fast enough, returns the result. Oherwise, if called again, raises 410 :)
decl are
% est : pat h("/search")
% est: query-paranm("termt, "{$tern}")
% est: single
function page:search($termas xs:string) {
<ul >{
for $result in db:open('large-db')//*[text() = $terni
return <li>{ $result }</1i>
}</ul >

b

By specifying a string along with the annotation, functions can be bundled together, and one request can be
canceled by calling another one.

This is shown by another example, in which the first function can be interrupted by the second one. If you call
both functions in separate browser tabs, you will note that the first tab will return 410, and the second one will
return <xml>stopped</xml>.

decl are
% est : pat h("/ conpute")
% est : si ngl e(" EXPENSI VE")
function | ocal:compute() {
(1 to 100000000000000)[. = 0]

b

decl are
% est : path("/stop")
% est : si ngl e(" EXPENSI VE")
function | ocal:stop() {
<xm >st opped</ xm >

3
The following things should be noted:

« If aquery will be canceled, there will be no undesirable side-effects. For example, it won't be possible to kill a
query if it is currenly updating the database or perfoming any other 1/0O operations. As aresult, the termination
of arunning query can take some more time as expected.
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» The currently executed function is bound to the current session. This way, a client will not be able to cancel
regquestsfrom other clients. Asaresult, functions can only be stopped if therewas at | east one previous successful
response, in which initial session data was returned to the client.

Response

By default, a successful request is answered with the HTTP status code 200 (OK) and is followed by the given
content. An erroneous request leads to an error code and an optional error message (e.g. 404 for “resource not
found”).

Custom Response

Custom responses can be built from within XQuery by returning an rest:response element, an
htt p: response child node that matches the syntax of the EXPath HTTP Client Module specification, and
more optional child nodes that will be serialized as usual. A function that reacts on an unknown resource may
look asfollows:

declare %est:path("") function page:error404() {
<rest:response>
<htt p:response status="404" nmessage="| was not found.">
<htt p: header nanme="Cont ent - Language" val ue="en"/>
<htt p: header nanme="Content - Type" val ue="text/htm ; charset=utf-8"/>
</ http:response>
</rest:response>

b
Forwards and Redirects

Thetwo XML elementsr est : f orwar d andr est : r edi r ect canbeusedinthecontext of \Web Applications,
precisely in the context of RESTXQ. These nodes allow e.g. multiple XQuery Updates in a row by redirecting
to the RESTXQ path of updating functions. Both wrap a URL to a RESTXQ path. The wrapped URL should be
properly encoded viaf n: encode-for-uri ().

Note that, currently, these elements are not part of RESTXQ specification.
rest:forward

Usage: wrap the location as follows
<rest:forward>{ $location }</rest:forward>

This results in a server-side forwarding, which as well reduces traffic among client and server. A forwarding of
thiskind will not change the URL seen from the client's perspective.

Asan example, returning

<rest:forward>/hell o/ universe</rest:forward>
would internally forward to http://local host:8984/hell o/universe
rest:redirect

The function web: r edi r ect can be used to create a redirect response element. Alternatively, the following
element can be sent:

<rest:redirect>{ $location }</rest:redirect>

It is an abbreviation for:

<rest:response>
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<htt p: response status="302">
<http: header name="I| ocati on" val ue="{ $l ocation }"/>
</ http: response>
</rest:response>

The client decides whether to follow this redirection. Browsers usually will, tools like curl won't unless - L is
specified.

Output

The content-type of aresponse can be influenced by the user via Serialization Parameters. The steps are described
in the REST chapter. In RESTXQ, serialization parameters can be specified in the query prolog, via annotations,
or within the REST response element:

Query Prolog

In main modules, serialization parameters may be specified in the query prolog. These parameters will then apply
to all functions in a module. In the following example, the content type of the response is overwritten with the
nmedi a-t ype parameter:

decl are option output:nedia-type 'text/plain';

decl are % est:path("versionl") function page:versionl() {
"Keep it sinple, stupid
[

Annotations

Global seriaization parameters can be overwritten via %out put annotations. The following example serializes
XML nodes as JSON, using the JsonML format:

decl are

% est: path("cities")

%out put : net hod("j son")

Y%out put : j son("for mat =j sonm ")
function page:cities() {

el ement cities {

db: open(' fact book')//city/ name

}

};

The next function, when called, generates XHTML headers, and t ext / ht m will be set as content type:

decl are
% est : pat h("done")
%out put : met hod( " xhtm ")
%out put : omi t - xml - decl arati on("no")
%out put : doct ype- public("-//WBC//DID XHTM. 1.0 Transitional //EN")
%out put : doct ype-systen("http://ww. w3. org/ TR/ xht mM 1/ DTD/ xht ml 1-transitional . dtd")
function page: htm () {
<htm xm ns="http://ww. w3. org/ 1999/ xht m ">
<body>done</ body>
</htm >

i
Response Element

Serialization parameters can also be specified in a REST reponse element in a query. Serialization parameters
will be overwritten:
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decl are % est: path("version3") function page:version3() {
<rest:response>
<out put : seri al i zati on- par anet er s>
<out put : medi a-type val ue="text/plain'/>
</ output:serialization-paraneters>
</rest:response>,
"Not that sinple anynore'

¢
Error Handling

XQuery Errors

XQuery runtime errors can be processed via error annotations. Error annotations have one or more arguments,
which represent the error codes to be caught. The codes equal the names of the X Query 3.0 try/catch construct:

Precedence Syntax Example

1 prefix: name Quri}nane err: FORA001 Qhttp://
www. W3. or g/ 2005/ xqt -
error s} FORG001

2 prefix:* Quri}* err:* Qhttp://
www. W3. or g/ 2005/ xqt -
errorst*

3 *: nanme *: FOR&X001

* *

All error codes that are specified for afunction must have the same precedence. The following rules apply when
catching errors:

» Codes with ahigher precedence (smaller number) will be given preference.
» A global RESTXQ error will beraised if two functions with conflicting codes are found.

Similar to try/catch, the pre-defined variables (code, descri pti on, val ue, nodul e, | i ne- nunber,
col um- nunber, addi ti onal ) can be bound to variables via error parameter annotations, which are
specified the same way as query parameters.

Errors may occur unexpectedly. However, they can also be triggered by aquery, as demonstrated by the following
example:

decl are
% est : pat h("/check/ { $user}")
functi on page: check($user) {
if($user = ('jack', 'lisa'))
then ' User exists'
el se fn:error(xs: QNane(' err:user'), $user)

b

decl are

% est:error("err:user")

% est: error-paranm("description", "{$user}")
functi on page: user-error($user) {
"User "' || S$user || '" is unknown'

i

An XQuery error in a RESTXQ context delivers by default a HTTP status code 400 error back to the client.
However, you can also define a custom error code by using the third argument of the error function:

decl are

364



RESTXQ

% est: path("/teapot")
functi on page:teapot() {
fn:error(xs: Manme('error'), "lI'ma teapot", 418)

b
HTTP Errors

Errors that occur outside RESTXQ can be caught by adding er r or - page elements with an error code and a
target location to theweb. xm configuration file (find more details in the Jetty Documentation):

<error - page>

<error-code>404</ error-code>

<l ocati on>/ error404</1 ocati on>
</ error-page>

Thetarget location may be another RESTXQ function. The request:attribute function can be used to request details
on the caught error:

declare % est:path("/errord404") function page:errord04() {

"URL: " || request:attribute("javax.servlet.error.request_uri") || ", " ||
"Error message: " || request:attribute("javax.servlet.error.nessage")

[

Functions

The Request Module contains functions for accessing datarelated to the current HT TP request. Two modul es exist
for setting and retrieving server-side session data of the current user (Session Module) and al users known to the
HTTP server (Sessions Module). The RESTXQ Module provides functions for requesting RESTXQ base URIs
and generating a WADL description of al services. Please note that the namespaces of all of these modules must
be explicitly specified via module imports in the query prolog.

The following example returns the current host name:

i mport nodul e nanespace request = "http://exquery.org/ns/request”;

decl are % est: pat h("/host-nane") function page: host() {

. 'Renpt e host nanme: ' || request:renote-hostnane()

References

Documentation:
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Examples:
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e Added: % est : si ngl e annotation

Version 8.1

» Added: support for input-specific content-type parameters

e Added: % nput annotations

Version 8.0

» Added: Support for regular expresssions in the Path Annotation

» Added: Evaluation of quality factorsthat are supplied in the Accept header

Version 7.9

» Updated: XQuery Errors, extended error annotations

* Added: % est : net hod

Version 7.7

» Added: Error Handling, File Uploads, Multipart Types

 Updated: RESTXQ function may now also be specified in main modules (suffix: * . xq).
» Updated: the RESTXQ prefix has been changed from r est xg tor est .

» Updated: parameters are implicitly cast to the type of the function argument

» Updated: the RESTXQ root url has been changedtohtt p: / /| ocal host : 8984/
Version 7.5

» Added: new XML elements<r est: redi rect/>and<r est: f orward/ >
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Chapter 82. REST

Read this entry online in the BaseX Wiki.
This page presents one of the Web Application services. It describes how to use the REST API of BaseX.

BaseX offersa RESTful API for accessing database resourcesviaURLs. REST (REpresentational State Transfer)
facilitates a simple and fast access to databases through HTTP. The HTTP methods GET, PUT, DELETE, and
POST can be used to interact with the database.

Usage

By default, REST servicesare availableat ht t p: / /| ocal host : 8984/ r est/ . If no default credentials are
specified in the URL or when starting the web application, they will be requested by the client (see further).

A web browser can be used to perform simple GET-based REST requests and display the response. Some
alternatives for using REST are listed in the Usage Examples.

URL Architecture

The root URL lists all available databases. The following examples assume that you have created a database
instance from the factbook.xml document:

http://1 ocal host: 8984/ r est

<rest : dat abases resources="1" xm ns:rest="http://basex.org/rest">
<rest: dat abase resources="1" size="1813599" >f act book</rest : dat abase>
</rest: dat abases>

The resources of adatabase can be listed by specifying the database, and potential sub directories, in the URL. In
the given example, asingle XML document is stored in the factbook database:

http://1 ocal host: 8984/ rest/factbook

<rest:dat abase nane="fact book" resources="1" xm ns:rest="http://basex.org/rest">
<rest:resource type="xm" content-type="application/xm"
si ze="77192">f act book. xm </rest: resource>
</rest: dat abase>
The contents of a database can be retrieved by directly addressing the resource:
http://1 ocal host: 8984/ rest/factbook/factbook. xm

If aresourceis not found, an HTTP response will be generated with 404 as status code.
Parameters

The following parameter s can be applied to the operations:

» Variables:External variables can be bound before a query is evaluated (see below for more).

Context :Thecont ext parameter may be used to provide an initial XML context node.
» Options :Specified Options are applied before the actual operation will be performed.

» Serialization :All Serialization parameters known to BaseX can be specified as query parameters. Parameters
that are specified within aquery will be interpreted by the REST server before the output is generated.
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While Options can be specified for all operations, the remaining parameters will only make sense for Query and
Run.

Request

GET Method

If the GET method isused, all query parameters are directly specified within the URL. Additionally, the following
oper ations can be specified:

» query : BEvaluate an XQuery expression. If a database or database path is specified in the URL, it is used as
initial query context.

» command : Execute a single database command.

e run : Evaluate an XQuery file or command script located on the server. The file path is resolved against the
directory specified by RESTPATH (before, it was resolved against WEBPATH).

Examples

 Lists al resources found in the tmp path of the factbook database:ht t p: / /1 ocal host : 8984/ rest/
fact book/tnp

e Seridlizes a document as JSSONML:htt p://1 ocal host: 8984/ rest/ fact book/ f act book. xm ?
met hod=j son&j son=f or mat =j sonm

e US-ASCI| is chosen as output encoding, and the query eval.xq is evauated:http://
| ocal host: 8984/ rest ?run=eval . xq&encodi ng=US- ASCI |

* The next URL lists all database users that are known to BaseX:http:/ /1 ocal host: 8984/ rest ?
command=showtuser s

POST Method

The body of aPOST request isinterpreted as XML fragment, which specifies the operation to perform. The body
must conform to agiven XML Schema.

Examples

» Thefollowing query returns the first five city names of the factbook database:

<query xm ns="http://basex.org/rest">
<text><![ CDATA[ (//city/nanme)[position() <= 5] ]]></text>
</ query>

» Thesecond query returnsthe string lengths of all text nodes, which are found in the node that has been specified
asinitial context node:

<rest:query xm ns:rest="http://basex.org/rest">
<rest:text>for $i in .//text() return string-length($i)</rest:text>
<rest:context >
<xnm >
<t ext >Hel | o</t ext >
<t ext >Wor | d</t ext >
</ xm >
</rest:context>
</rest:query>

» Thefollowing request returns the registered database users encoded in | SO- 8859- 1:;
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<command xm ns="http://basex.org/rest">
<t ext >show user s</t ext >
<par anet er nane='encodi ng' val ue='1S0O 8859-1'/>
</ command>
» This example creates a new database from the specified input and retains all whitespaces:
<command xm ns="http://basex.org/rest">
<text>create db test http://files.basex.org/xm /xmark.xm </text>
<opti on nane='chop' val ue='false'/>
</ command>
e Thelast request runsaquery quer y. xq located in the directory specified by WEBPATH:
<run xm ns="http://basex.org/rest">

<t ext >query. xq</t ext >
</run>

PUT Method
The PUT method is used to create new databases, or to add or update existing database resources:

» Create Database :A new database is created if the URL only specifies the name of a database. If the request
body contains XML, a single document is created, adopting the name of the database.

» Store Resource :A resource is added to the database if the URL contains a database path. If the addressed
resource aready exists, it is replaced by the new input.

There are two ways to store non-XML datain BaseX:

» Storeas Raw Data : If appl i cati on/ oct et - st r eamis chosen as content-type, the input is added as
Binary Data.

» Convert to XML : Incoming datais converted to XML if a parser is available for the specified content-type.
The following content types are supported:

e application/json: StoresJSON as XML.

text/ pl ai n: Storesplain text input as XML.

e text/conmma- separ at ed- val ues : Stores CSV text input as XML.

text/htm : StoresHTML input as XML.

Conversion can be influenced by specifying additional content-type parameters (see RESTXQ for more
information).

If raw datais added and if no content type, or a wrong content, is specified, a400 (BAD REQUEST) error will
be raised.

Examples

* A new database with thename XM ark iscreated. If XML input issentinthe HT TP body, the resulting database
resource will be called XMark.xml:htt p: / /| ocal host : 8984/ r est / XVar k

* A new database is created, and no whitespaces will be removed from the passed on XML input:ht t p: //
| ocal host : 8984/ rest/ XMar k?chop=f al se

 The contents of the HTTP body will be taken as input for the document one.xml, which will be stored in the
XMark databaseht t p: / /| ocal host : 8984/ r est / XMar k/ one. xni
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AnHTTP response with status code 201 (CREATED) is sent back if the operation was successful. Otherwise, the
server will reply with 404 (if aspecified database was not found) or 400 (if the operation could not be compl eted).

Have alook at the usage examples for more detailed examples using Java and shell toolslike cURL.

DELETE Method

The DELETE method is used to del ete databases or resources within a database.
Example

e Thefactbook databaseisdeleted:ht t p: / /| ocal host : 8984/ rest/ f act book

 All resources of the XMark database are deleted that reside in thetmp path:ht t p: / /| ocal host : 8984/
rest/ Xmvar k/ t np/

The HTTP status code 404 isreturned if no database is specified. 200 (OK) will be sent in all other cases.
Assigning Variables

GET Method

All query parameters that have not been processed before will be treated as variable assignments:
Example

e The following request assigns two variables to a server-side query file mul t . xq placed in the HTTP
directory:ht t p: / /| ocal host : 8984/ r est ?run=nul t . xq&$a=21&$b=2

(: XQuery file: mult.xq :)

decl are variable $a as xs:integer external;
decl are variable $b as xs:integer external;
<mul t>{ $a * $b }</nult>

The dollar sign can be omitted as long as the variable name does not equal a parameter keyword (e.g.: et hod).

POST Method

If query or r un isused as operation, external variables can be specified viathe <var i abl e/ > element:

<query xm ns="http://basex.org/rest">
<t ext ><! [ CDATA[
decl are variabl e $x as xs:integer external;
decl are variabl e $y as xs:integer external;
<mul t>{ $a * $b }</nmult>
1] ></text>
<vari abl e nane="a" val ue="21"/>
<vari abl e nane="b" val ue="2"/>
</ query>

Response

Content Type

As the content type of a REST response cannot necessarily be dynamically determined, it can be enforced by the
user. The fina content type of a REST response is chosen as follows:

1. If the serialization parameter medi a-t ype issupplied, it will be adopted as content-type.
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2. Otherwise, if the serialization parameter net hod is supplied, the content-type will be chosen according to the
following mapping:

« xm ,adaptive,basex _ application/xm
o xhtm _ text/htnl

* htm _ text/htni

* text _ text/plain

* json _ application/json

3. If no media-type or serialization method is supplied, the content type of a response depends on the chosen
REST operation:

* Query/Run _ application/xn
e Command _ text/plain
» Get _ application/xm, orcontent type of the addressed resource
Serialization parameters can either be supplied as query parameters or within the query.
The following three example requests all return <a/ > with appl i cati on/ xm as content-type:

http://1 ocal host: 8984/ r est ?quer y=%3Ca/ ¥%BE http://1ocal host: 8984/ rest?
quer y=%8Ca/ ¥8E&ret hod=xm http://| ocal host: 8984/ rest ?quer y=%3Ca/ ¥8E&redi a-
type=appl i cati on/ xm

Usage Examples

Java

Authentication

Most programming languages offer libraries to communicate with HTTP servers. The following example
demonstrates how easy it isto perform a DELETE request with Java.

Basic access authentication can be activated in Java by adding an authorization header to the
Ht t pURLConnect i on instance. The header contains the word Basi ¢, which specifies the authentication
method, followed by the Base64-encoded USER: PASSWORD pair. As Java does not include a default conversion
library for Base64 data, the internal BaseX classor g. basex. uti | . Base64 can be used for that purpose:

i mport java.net.*;
i mport org. basex.util.*;

public final class RESTExanpl e {
public static void main(String[] args) throws Exception {
/1 The java URL connection to the resource.
URL url = new URL("http://]ocal host: 8984/ rest/factbook");

/| Establish the connection to the URL.

Ht t pURLConnecti on conn = (H t pURLConnecti on) url.openConnection();
/'l Set as DELETE request.

conn. set Request Met hod( " DELETE") ;

/1 User and password.

String user = "bob";

String pw ="alice";

/1 Encode user nanme and password pair with a base64 inplenentation.

371



REST

String encoded = Base64. encode(user + ":" + pw);
/1 Basic access authentication header to connection request.
conn. set Request Property("Aut hori zation", "Basic " + encoded);

/1 Print the HTTP response code.
Systemout. println("HTTP response:

+ conn. get ResponseCode() ) ;

/1 C ose connection.
conn. di sconnect () ;

}
}

Content-Types

The content-type of the input can easily be included, just add the following property to the connection (in this
example we explicitly store the input file as raw):

/] store input as raw
conn. set Request Property(" Cont ent - Type", "application/octet-streant);

Seethe PUT Requests section for a description of the possible content-types.
Find Java examples for all methods here: GET, POST, PUT, DELETE.
Command Line

Tools such asthe Linux commands Wget or cURL exist to perform HTTP requests (try copy & paste):

GET

e curl -i "http://Iocal host: 8984/ rest/factbook?query=//city/nane"

POST

e curl - - X POST -H " Cont ent - Type: application/xm" -
d "<query xm ns=' http://basex.org/rest' ><text>//city/nane</text></

query>""http://1 ocal host: 8984/ rest/fact book"

e curl -i -X POST -H "Content-Type: application/xm" -T query.xm "http://
| ocal host: 8984/ rest/fact book"

PUT

ecurl -i -X PUT -T "etc/xm/factbook.xm ""http://|ocal host: 8984/ rest/
f act book"

e curl -i -X PUT -H "Content-Type: application/json" -T "plain.json""http://
| ocal host: 8984/ rest/pl ai n"

DELETE

e curl -i -X DELETE "http://adm n: adni n@ ocal host : 8984/ rest/f act book"

Changelog

Version 8.1

» Added: support for input-specific content-type parameters
 Updated: the run operation now resolves file paths against the RESTPATH option.

Version 8.0
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* Removed: wr ap parameter

Version 7.9

» Updated: Also evaluate command scriptsviather un operation.

Version 7.2

» Removed: direct evaluation of adresses resourceswith appl i cati on/ xquery as content type
Version7.1.1

e Added: opt i ons parameter for specifying database options

Version 7.1

» Added: PUT request: automatic conversion to XML if known content type is specified

Version 7.0

* REST API introduced, replacing the old JAX-RX AP
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Chapter 83. REST: POST Schema

Read this entry online in the BaseX Wiki.

The following schemais used from the REST API to validate POST requests:

<?xm version="1.0" encodi ng="UTF- 8" ?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schera"
xm ns="http://basex.org/rest"
t ar get Nanespace="htt p: // basex. org/rest">
<xs: el ement name="query">
<xs:conpl exType>
<Xs: sequence>
<xs:element ref="text" m nCccurs="1" maxCccurs="1"/>
<xs: el ement ref="paraneter" m nQccurs="0" naxOccurs="unbounded"/>
<xs: el ement ref="option" m nCccurs="0" maxCccurs="unbounded"/>
<xs:el ement ref="variable" m nCccurs="0" nmaxCccurs="unbounded"/>
<xs: el ement ref="context" m nCccurs="0" maxQccurs="1"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
<xs: el ement name="run">
<xs: conpl exType>
<Xs: sequence>
<xs:element ref="text" m nCccurs="1" maxCccurs="1"/>
<xs: el ement ref="paraneter" m nQccurs="0" naxOccurs="unbounded"/>
<xs: el ement ref="option" m nCccurs="0" maxCccurs="unbounded"/>
<xs: el ement ref="variable" m nCccurs="0" nmaxCccurs="unbounded"/>
<xs: el ement ref="context" m nCccurs="0" maxQccurs="1"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="conmand" >
<xs:conpl exType>
<Xs: sequence>
<xs:element ref="text" m nCccurs="1" maxCccurs="1"/>
<xs: el ement ref="paraneter" m nQccurs="0" naxOccurs="unbounded"/>
<xs: el ement ref="option" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs:el ement name="text" type="xs:string"/>
<xs: el ement name="option">
<xs:conpl exType>
<xs:attribute nane="nanme" type="xs:string" use="required"/>
<xs:attribute nane="val ue" type="xs:string" use="required"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="paraneter">
<xs: conpl exType>
<xs:attribute nane="nanme" type="xs:string" use="required"/>
<xs:attribute nane="val ue" type="xs:string" use="required"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="vari abl e">
<xs:conpl exType>
<xs:attribute nane="nane" type="xs:string" use="required"/>
<xs:attribute nane="val ue" type="xs:string" use="required"/>
<xs:attribute nane="type" type="xs:string" use="optional"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="context" type="xs:anyType"/>
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REST: POST Schema

</ xs: schema>
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Chapter 84. WebDAV

Read this entry online in the BaseX Wiki.
This page presentsone of the\Web Application services. It describeshow to usethe WebDAYV filesysteminterface.

BaseX offers access to the databases and documents using the WebDAV protocol. WebDAYV provides convenient
means to access and edit XML documents by representing BaseX databases and documents in the form of afile
system hierarchy.

Theimplementation in BaseX is based on the Milton library. Currently, only Basic Authentication is supported.

Usage

By default, the BaseX HTTP server makes the WebDAV service accessibleat ht t p: / /| ocal host : 8984/
webdav/. If no default credentials are specified, they will be requested by the client (see
further). It can be accessed by either htt p: // <htt phost >: <htt pport >/ webdav/ or webdav://
<ht t phost >: <ht t ppor t >/ webdav/ , depending on your WebDAYV client.

Please note that the file size of XML documents will be displayed as O bytes, as the actua file size can only be
determined if the full document is being returned and seriaized. This may cause problems with some WebDAV
clients (e.g. NetDrive or WebDrive).

Authorization

The WebDAYV service uses the database user credentials in order to perform authentication and authorization. If
database user and password are explicitly specified when starting the BaseX HTTP Server using the corresponding
startup options, WebDAV will not request additional user authentication from the client.

Root Directory

In the WebDAYV root directory, al existing databases are listed. As new resources can only be stored inside a
database, it is not possible to store files in the root directory. If afileis copied on top level, a new database will
be created, which contains this resource.

Resources

XML Documents

Uploaded files that start with an angle bracket will be stored as XML files. XML entities will be decoded during
this process.

If afileis downloaded, the characters with the following code points will be encoded as entities:
» 160 (non-breaking space)

* Since Version 8.6: 8192-8207, 8232-8239, 8287-8303 (see http://www.w3schools.com/charsets/
ref_utf_punctuation.asp)

Binary Files

If XML parsing files, or if the first character of the input is no angle bracket, the file will be stored as binary
resource.

Locking

The BaseX WebDAV implementation supports locking. It can be utilized with clients which support this feature
(e.g. oXygen Editor). EXCLUSIVE and SHARED locks are supported, as well as WRITE locks.
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WebDAV

Note: WebDAV locks are stored in a database called ~webdav. If the database is deleted, it will automatically
be recreated along with the next lock operations. If a resource remains locked, it can be unlocking by removing
the correspondent <w. | ocki nf o> entry.

WebDAYV Clients

Please check out the following tutorialsto get WebDAV running on different operating systems and with oXygen:
* Windows 7 and up

* Windows XP

* Mac OSX 10.4+

» GNOME and Nautilus

« KDE

» 0Xygen Editor

Changelog
Version 7.7
» Added: Locking
Version 7.0

* WebDAYV API introduced
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Chapter 85. WebDAV: Windows 7

Read this entry online in the BaseX Wiki.

This page belongs to the WebDAV page. It describes how to get the WebDAV API running with Windows 7.
» Open the Explorer

* Open the "Map network drive..." dialog by right-clicking on "My Computer"

» Click onthelink "Connect to a Web site that you can use to store your documents and pictures.”

What network folder would you like to map?

Specify the drive letter for the connection and the folder that you want to connect to:

Drrive: ’Z: - ]

Folder; | - Browse...

Example: V\server\share

Reconnect at logon
[] Connect using different credentials

Connect to a Web site that vou can use to store vour documents and pictures,

Finish

» Click "Next", select "Choose a custom network location” and click "Next" again.

Where do you want to create this network location?

Choose a customn network location
..,;J . Specify the address of a website, network location, or FTP site.

Mext ][ Cancel ]

» Enter the URL address of the BaseX WebDAV Server (eg. http://1 ocal host : 8984/ webdav) and
click "Next".
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WebDAV: Windows 7

Specify the location of your website

Type the address of the website, FTP site, or network location that this shortcut will open.

Internet or network address:

http://localhost:B984 /webdav - Browse...

View examples

[ Mext ][ Cancel

If a message saying that the folder is not valid, this is because Microsoft WebClient is not configured to use
Basic HTTP authentication. Please check out the following StackOverflow entry in order to enable Basic HTTP
authentication.

» Enter aname for the network location and click "Next".

What do you want to name this location?
Create a name for this shortcut that will help you easily identify this network location:

http://localhost:3984 fwebdav.

Type a name for this network location:

BaseX WebDAV|

[ Mext ][ Cancel

» TheBaseX WebDAYV can be accessed from the Explorer window.

Organize Burn =~ 0 @
i@ Homegroup MName Date modified Type
4 |8 Computer . doc 08/09/2011 19:51 File folder

& Windows (C) . locations 01/09/2011 16:28 File folder

* | BaseX WebDAV . monday 08/09/2011 12:51 File folder
-'?j Metwork

L I F
' 3 items

379


http://docs.basex.org/wiki/File:Webdav-explorer04.png
http://stackoverflow.com/questions/13413914/how-to-enable-basic-authentication-for-webdav-on-windows-8
http://docs.basex.org/wiki/File:Webdav-explorer06.png
http://docs.basex.org/wiki/File:Webdav-explorer07.png

Chapter 86. WebDAV: Windows XP

Read this entry online in the BaseX Wiki.

This page belongs to the WebDAV page. It describes how to get the WebDAV API running with Windows XP.

* Inthe"My Network Places" view, double click on "Add Network Place":

Iy

File Edit Wew Favorites Tools Help )
&4 My Network Places w
Folders x Mame & Comments
(&} Desktop ﬂJAddNEhﬂurkPla Connects to shared folders, Web folders, and FTP sites,
+ [} My Documents ? Metwork Setup Wizard Helps you set up a network for your home or small office,
¥ _é My Computer uﬂ. Wireless MNetwark Setup Wizard Set up or add to a wireless network for your home or office
= ‘_f My Metwark Places ;‘Entire Metwork
+ ;‘ Entire Metwork
2l Recyde Bin £ 3
Connects to shared folders, Web folders, and FTP sites.

 Confirm the upcoming introductory dialog:

Welcome to the Add Network Place
Wizard

This wizard helps you sign up for a service that offers online storage space.
You can use this space to store, arganize, and share your documents and
pictures using anly a Web browser and Intemet connection.

You can also use this wizard to create a shortout to a Web site, an FTP site,
or other netwark location.

> |I Cancel

*» Select "Choose another network location™ in the next dialog:
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WebDAV: Windows XP

Where do you want to create this network place?

Select a service provider. ff you do not have a membership with the provider you select, the wizard will help
you create an account. To just create a shartout, click "Choose another network location .

Service providers:

11 M3MN Cn:ummunrtles

o
=18

l.1_:

o
121

4]
i

=] 1= =y e e (== Ll

+ Choose another netwark location i
-, Bpecify the address of a Web site, network location, or FTP srte,,

< Back “ Mead = JI Cancel

» Next, specify the BaseX WebDAV URL:

What is the address of this network place?

Type the address of the Web site, FTP site, or netwank location that this shortcut will open.

Imtemet or network address:

hittp-//localhost-8984/webdav/ v

View some examples.

< Back ” Mesd = JI Cancel

* Enter the user/password combination to connect to the WebDAYV service:
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WebDAV: Windows XP

OK

Cancel

Please enter your authentication information

Resource: http:/Aocalhost: 8984 /'webdav
User name: bdmin
Password: Y11

Save this password in your password list

» Assign aname to your WebDAV connection:

What do you want to name this place?

Create a name for this shaortcut that will help you easily identify this networs place:

http://localhost: 3984 /'webdav /.

Type a name far this network place:
BaseX WebDAV

< Back ” Mesd = JI Cancel

* Finish thewizard:

Completing the Add Network Place
Wizard

You have successfully created this network place:

A shorteut for this place will appearin My Metwork Places.

Dpen this network place when | click Finish.

Finish J I Cancel

* You can now see all BaseX databases in the Windows Explorer:
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WebDAV: Windows XP

Ele Edit Wiew

Favarites

Tools Help

Address

@ http: /localhost: 3984/ webdaw/

(]

Folders

@ Desktop

My Documents

:ﬂ My Computer

= ‘:! My Metwork Places
5 Entire Metwork

EJ' Recyde Bin

1 ohjects

X

Marmne

[ factbook

Internet Address

http: {localhost: 3954/ webdav factbook

Size  Type
Web Folder

Modified
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Chapter 87. WebDAV: Mac OSX

Read this entry online in the BaseX Wiki.
Thispage belongsto the WebDAV page. It describes how to get the WebDAV API running with Mac OS X 10.4+.
* Mac OS X supports WebDAYV since 10.4/Tiger

* Open Finder, choose Go -> Connect to Server:

® Finder File Edit View Window Help
Back 3 [
Cr By E_Il: 1 |

Enclosing Folder %1

Bl All My Files {+ 36F
7 Documents 430
A Desktop {+3D
4 Downloads L
™ Home {+38H
& Computer {38 C
 Networlk {r K
#% Applications 1+ 38 A
v Utilities el
Recent Folders 2
Go to Folder... {30

Connect to Server...

» Enter BaseX WebDAV URL (eg. http://local host:8984/webdav) - do not use webdav://-scheme! Press Connect:
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WebDAV: Mac OSX

Server Address:

http: / localhost: 8984 /webdav

Favorite Servers:

¢ Enter the user credentials:

Enter your name and password for the server
“localhost”.

Connect as: () Guest
(*) Registered User

Mame: admin

Password: sesse

|| Remember this password in my keychain

[ Cancel ]M

¢ That'sit, now the databases can be browsed:
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WebDAV: Mac OSX

&) 3 factbookxm
3 kmondial>
<continent ig="f@_119" name="Europe"/>
<continent ig="f@_123" name="Asia"/>
O [Z] web <continent id="f@_126" name="America"/>

e <continent igd="f@_129" name="Australia/Oceania”/>
Imi | |£| |j <continent ig="f@_132" name="Africa"/>

O

[al>]

FAVORITES Name £ <country id="f@_136" name="Albania" capital="f@_1461" population="3249136"
= . ¥ [ facthook - | datacode="AL" total_area="2875@" population_growth="1.34" infant_mortality="49.2"
= All My Files [ .| gdp_agri="55" gdp_total="4100" inflation="16" indep_date="28 11 1912"
@q Applications > G rest - | goverrment="emerging democracy” car_code="AL">
(= Desktop <name>Albania</name>

Q <city 1d="f@_1461" courtry="f0_136" longitude="10.7" latitude="46.2">
@ Documents <name>Tirane</name>
o Downloads 5 dq:.u:pulﬁ‘tlé‘r‘l“year:"&?">1'EIZBdpupulal;iom

city>

Movies o <city id="f@8_36498" country="f@_136" longitude="19.2" latitude="42.2">
J7 Music <name>Shkoder </name>

@ Pictures <pupulation“;ear="8?" >62000</population>
SHARED 4] </city>

<located_at fype="lake" water="f@_39058"/>

<city 1d="f@_36504" country="f@_136" longitude="19.3" latitude="41.2">
£ localhost <n|>:’me>Durr'es</nane> " !
<population year="87">60000</population>
<located_at type="sea" water="f@_38042"/>
4] </city>
(v <city 1d="f@_36509" country="f@_136" longitude="19.3" latitude="40.3">
<name>\ore</names
<population year="87">56000</population>
<located_at type="sea" water="f@_38042"/>

I»
<]

(4] </city>

(v <city 1d="f@_36514" country="f@_136" longitude="20.1" latitude="41.1">

<name>Elbasan</name>

<population year="87">53000</population>

4] </city>

Q <city 1d="f@_36518" country="f@_136" longitude="20.5" latitude="40.4">
<name>Kor ce</name>

Column: 1 3 XML % (v TabSize: 4 3 —
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Chapter 88. WebDAV: GNOME

Read this entry online in the BaseX Wiki.

This page belongs to the WebDAV page. It describes how to get the WebDAV API running with GNOME and
Nautilus.

» In Nautilus choose File -> Connect to Server:

Home - | X

Fle Edit wiew Go Bookmarks Help
[ Mew Tab |
[ Mew Window

[ | create New Folder -
| Create Mew Document » E
Arbeitsflache
Connect to Server...
|<| Properties E

Audiobooks
Open in Terminal

Open in Midnight Commander E

Close All Windows bin
H Close
MNetwork 0. E
Browse Metwork Desktop Development [~]

Connect to a remote computer or shared disk

¢ Choose"WebDAV (HTTP)" fromthe"Type" drop-down and enter the server address, port and user credentials:
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WebDAV: GNOME

Connect to Server

Server Details

Sarver! |.Inca|hnst | Port: | 8084 :|
Type: | WebDAV (HTTP) v |
Folder: |.,hmebdav |

User Details

User name: |.admin |

Password: [IIII'I'| ]

[l Remember this password

l_ Help | | @ Cancel I Connect J
* After clicking "Connect" the databases can be browsed:
[——
data - | X

Fle Edit V“iew Go Bookmarks Help
+ [B Home

+ & File system
- 1 webDAV as admin T

- B myproject @
BT

¢« webdav  myproject » @o :» Q, search

: records sxml
+ [ images
+ B xquery
+ ] 9.6 GE Filesystem
|:|| |Z| 1itermn
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Chapter 89. WebDAV: KDE

Read this entry online in the BaseX Wiki.
This page belongs to the WebDAV page. It describes how to get the WebDAV API running with KDE.
» KDE SC provides two file managers - Dolphin and Kongueror, which both support WebDAV using the

"webdav://" URL prefix. Start Dolphin or Kongueror and enter the BaseX WebDAV URL (eg. webdav://
|ocal host:8984/webdav):

File Edit “iew Go Tools Settings Help

= BEe=m e B @

4.r [ £ webdavilocalhost:8984/webdavi av|e
=g folder

— =
| =i | | ap |

Applications Audios
26 items 4 jtems
\nad =i
| [

Cerdificates Neskinn

12 Folders [ o= ] E.....,.....-,,-j

» Enter the user credentias:

2 You need to supply a username and a password to access

this site.

Site: BaseX at localhost

i .
Benutzername: | admin

Passwort: |eeees| ]

|| Passwort merken

. % 0K || @ Abbrechen |

 After clicking "OK" the databases can be browsed:
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WebDAV: KDE

File Edit WView Go Tools Settings Help

E o EEm e B E

(| £ webdavillocalhost8984/webdav/ av e
| Name iSize  :Date
¢—ﬁ myproject Jitems 14.09.2011 1517
v-[£7 data 1item 27.08.2011 19:40
|— records.xml 0B 27.09.2011 19:40
v—[T] images 2items 14.09.2011 16:56

image1.qgif 13,0 KIB 14.09.2011 16:56
image2.gif 13,0 KIB 27.09.2011 19:00
V- xquery 1item 14.09.2011 1517
LE‘ hello.xg 90B 14.08.2011 1517
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Chapter 90. XForms

Read this entry online in the BaseX Wiki.

This page is part of the Developer Section and belongs to the Web Application stack. It describes how to use
XForms with BaseX.

XForms provides mechanisms to display and edit the contents of XML snippets in the browser without resorting
to JavaScript. In combination with the RESTXQ API and the database backend, thisis an elegant way of building
web applications that completely reside in the XML stack.

Internals

If an HTML document with XForms elements is requested, a web form is generated, which allows users to edit
the contents of an XML file. The data model stays consistent during this process, i.e. the data types are always as
described in the models. Actions can be configured as well: the model can e. g. be sent to a server and processed
further, using the REST or RESTXQ APIs.

Run the example

Severa implementations of the XForms Recommendation are available (some AJAX-based, some client-side).
In this article, we will focus on the light-weight, LGPL-licensed X SL TForms project from Alain Couthures. The
following steps are required to get the XForms example running:

» download the xdtforms.zip example file, which includes the demo page and XSLTForms, and extract its
contents to your webapp directory

o start aBaseX HTTP server
» open abrowser and visitthe URL htt p: / /| ocal host : 8984/ st ati ¢/ xf or ns- deno. xni

Thisisthe head section of the X Forms demo:

<?xm -styl esheet href="xsltforms/xsltforms.xsl" type="text/xsl"?>
<htm xm ns="http://ww. wW3. org/ 1999/ xhtm " xm ns: xf="http://ww. w3. or g/ 2002/
xforms">
<l-- ... -->
</htm >

The processing instruction in the first line tells the browser where to find the X SLTForms implementation. The
rules of the XML Stylesheet will then be applied to transform the X Forms elements in the document to HTML.
Asthe XForms code isinterpreted, it can not be inspected in the browser, but you can press F1 to enter the debug
mode.

Usually, the XForms Model is placed in the head section of the HTML document:

<xf: nodel >
<xf:instance>
<track xm ns="">
<met adat a>
<title>Like A Rolling Stone</title>
<artist>Bob Dyl an</artist>
<dat €>1965- 06- 21</ dat e>
<genr e>Fol k</ genr e>
</ met adat a>
</track>
</ xf:instance>
<xf:bind id="_date" nodeset="//date" type="xs:date"/>
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XForms

</ xf : nodel >

It contains an instance of the model and abinding. The model is some plain XML, and the xf : bi n elements can
be used to bind elements to a specific type.

The data can be accessed with the xf : out put element, and the XML nodes to be displayed are addressed via
XPath 1.0inther ef attribute. For example, the artist is addressed via:

<xf:output ref="//artist"/>
To modify the XML instance, xf : i nput elements are used. With the following code,
<xf:input ref="//date" increnental ="true"/>

an input element is displayed that allows users to change the date. As xs: dat e was bound to dates in the data
model, a date picker will be presented for choosing avalid date.

Further reading

For further reading, you are invited to

» check out the XForms Wikibooks page,

* look into the X Forms 2.0 specification, or

* join the xdltforms-support mailing list.
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Part IX. Client APIs




Chapter 91. Clients

Read this entry online in the BaseX Wiki.

Thispageis part of the Developer Section. It describes how to communicate with BaseX from other programming
languages.

Y ou can use the following light-weight language bindings to connect to a running BaseX server instance, execute
database commands and evaluate X Query expressions.

Most clients provide two modes:
» Standard Mode : connecting to a server, sending commands
* Query Mode : defining queries, binding variables, iterative evaluation

Please see the Server Protocol for more information on the available commands. Currently, we offer bindings for
the following programming languages:

BaseX 7.x, BaseX 8.x and later BaseX 7.x (outdated)
» Java: The default implementation » ActionScript : contributed by Manfred Knobloch
e C++: contributed by Jean-Marc Mercier » C, contributed by the BaseX Team

e C# , contributed by the BaseX Team and Martin
Ferrari

Golang : contributed by Christian Baune

» Haskell : contributed by Leo Worteler

» node.js: contributed by Andy Bunce
e Lisp: contributed by Andy Chambers

» Perl, contributed by the BaseX Team
 node.js: contributed by Hans Hiibner (deviating from

e PHP: updated by James Ball client API)

» Python : contributed by Hiroaki Itoh » Qt: contributed by Hendrik Strobelt

» Python, using BaseX REST services: contributed by
LucalLianas

Rebol : contributed by Sabu Francis

 Scala: contributed by Manuel Bernhardt
» Ruby , contributed by the BaseX Team
* Scala (simple implementation)
With Version 8.0, authentication has changed. Some
of the language bindings have not been updated yet.|* VB, contributed by the BaseX Team
The update is rather trivial, though (see here for more
details); we are looking forward to your patches!

Many of the interfaces contain the following files:

» BaseXd i ent contains the code for creating a session, sending and executing commands and receiving
results. Aninner Quer y classfacilitates the binding of external variables and iterative query evaluation.

» Exanpl e demonstrates how to send database commands.
* Quer yExanpl e shows you how to evaluate queries in an iterative manner.

* Quer yBi ndExanpl e showsyou how to bind avariable to your query and evaluates the query in an iterative
manner.

» Cr eat eExanpl e shows how new databases can be created by using streams.

» AddExanpl e shows how documents can be added to a database by using streams.
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Clients

Changelog
Version 8.0

* Updated: cram-md5 replaced with digest authentication
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Chapter 92. Standard Mode

Read this entry online in the BaseX Wiki.

In the standard mode of the Clients, a database command can be sent to the server using theexecut e() function
of the Sessi on. This functions returns the whole result. With the i nf o() function, you can request some
information on your executed process. If an error occurs, an exception with the error message will be thrown.

Usage

The standard execution works as follows:

1. Create a new session instance with hostname, port, username and password.

2. Call theexecut e() function of the session with the database commands as argument.

3. Receivethe result of asuccessfully executed command. If an error occurs, an exception is thrown.
4. Optionally, cal i nf o() to get some process information

5. Continue using the client (back to 2.), or close the session.

Example in PHP

Taken from our repository:

<?php
/*
* This exanpl e shows how dat abase commands can be execut ed
* Docunentation: http://basex.org/ap
*
* (C) BaseX Team 2005- 15, BSD License
*
/
i ncl ude("BaseXC i ent. php");

try {
/1 initialize tiner
$start = microtinme(true);

/| create session
$sessi on = new Session("local host", 1984, "admi n", "admin");

/1 perform command and print returned string
print $session->execute("xquery 1 to 10");

/! close session
$sessi on->cl ose() ;

/1 print tine needed
$time = (mcrotinme(true) - $start) * 1000;
print "\ n$tine ns\n";

} catch (Exception $e) {
/1 print exception
print $e->get Message();
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Chapter 93. Query Mode

Read this entry online in the BaseX Wiki.

The query mode of the Clientsallowsyou to bind external variablesto aquery and evaluatethe query in aniterative
manner. Thequer y() function of the Sessi on instance returns a new query instance.

Usage

The query execution works as follows:

1. Create a new session instance with hostname, port, username and password.
2. Call quer y() with your XQuery expression to get a query object.

3. Optionally bind variables to the query with one of the bi nd() functions.
4. Optionaly bind avalue to the context item viacont ext () .

5. Iterate through the query object with themor e() and next () functions.
6. Asan alternative, call execut e() to get the wholeresult at atime.

7. i nf o() givesyouinformation on query evaluation.

8. opti ons() returnsthe query serialization parameters.

9. Don't forget to close the query with cl ose() .

PHP Example

Taken from our repository:

<?php
/*
* Thi s exanpl e shows how queries can be executed in an iterative manner.
* Docunentation: http://basex. org/api
*
* (C) BaseX Team 2005- 15, BSD License
*/
i ncl ude("BaseXC i ent. php");

try {
/] create session
$sessi on = new Session("l ocal host", 1984, "adm n", "adm n");
try {
/1 create query instance
$i nput = 'declare variable $nanme external; '

"for $i in 1 to 10 return elenent { $name } { $i }';
$query = $sessi on->query($i nput);

/1 bind variabl e
$query- >bi nd(" $nanme", "nunber");

/1 print result
print $query->execute()."\n";

/1 close query instance
$query->cl ose();
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Query Mode

} catch (Exception $e) {
/1 print exception
print $e->get Message();

}

[/l close session
$sessi on->cl ose();

} catch (Exception $e) {
/1 print exception

print $e->get Message();
}

?>

Changelog
Version 7.2

e Added: cont ext () function
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Chapter 94. Server Protocol

Read this entry online in the BaseX Wiki.

This page presents the classes and functions of the BaseX Clients, and the underlying protocol, which is utilized
for communicating with the database server. A detailed example demonstrates how a concrete byte exchange can
look like.

Workflow

All clients are based on the client/server architecture. Hence, a BaseX database server must be started first.

Each client provides a session class or script with methods to connect to and communicate with the database
server. A socket connection will be established by the constructor, which expects a host, port, user name and
password as arguments.

Theexecut e() method is called to launch a database command. It returns the result or throws an exception
with the received error message.

The quer y() method creates a query instance. Variables and the context item can be bound to that instance,
and theresult can either berequested viaexecut e() , or inaniterative manner withthenor e() andnext ()
functions. If an error occurs, an exception will be thrown.

Thecreate(), add(), repl ace() and st ore() method pass on input streams to the corresponding
database commands.

To speed up execution, an output stream can be specified by some clients; thisway, al results will be directed
to that output stream.

Most clients are accompanied by some example files, which demonstrate how database commands can be
executed or how queries can be evaluated.

Transfer Protocol

All Clientsusethefollowing client/server protocol to communicate with the server. The description of the protocol
is helpful if you want to implement your own client.

Conventions

\ xx : single byte.

{...} :utf8stringsor raw data, suffixed with a\ 00 byte. To avoid confusion with this end-of-string byte, all
transfered \ 00 and \ FF bytes are prefixed by an additional \ FF byte.

Authentication

Digest

Digest authentication is used since Version 8.0:

1. Client connects to server socket

2. Server sendsarealm and nonce, separated by acolon: { r eal m nonce}

3. Client sends the user name and a hash value. The hash is composed of the md5 hash of

a. the md5 hash of the user name, realm, and password (all separated by a colon), and

b. thenonce: { user nane} {nd5(nd5(usernane:real m password) + nonce)}

4. Server replieswith\ 00 (success) or \ 01 (error)
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CRAM-MD5

CRAM-MD5 was discarded, because unsalted mdS hashes could easily be uncovered using rainbow tables.
However, most client bindings still provide support for the outdated handshaking, asit only slightly differs from

the new protocol:

1. Client connectsto server socket

2. Server sends anonce (timestamp): { nonce}

3. Client sends the user name and a hash value. The hash is composed of the md5 hash of

a. the mds of the password and

b. thenonce: { user nane} {nd5(nd5(password) + nonce)}

4. Server replieswith\ 00 (success) or \ 01 (error)

Clients can easily be implemented to both support di gest and cr am nd5 authentication: If the first server
response contains no colon, cr am nd5 should be chosen.

Command Protocol

The following byte sequences are sent and received from the client (please note that a specific client may not
support all of the presented commands):

Command Client Request Server Response Description
COMMAND { command} {result} {info} |Executes a database
\ 00 command.

QUERY \00 {query} {id} \0O Creates a new query
instance and returnsits id.

CREATE \08 {nane} {input} |{info} \00 Creates a new database
with the specified input
(may be empty).

ADD \09 {nane} {path} |{info} \00 Adds a new resource to the

{i nput} opened database.

REPLACE \0C {path} {input} |{info} \0O0 Replaces a resource with
the specified input.

STORE \0OD {path} {input} |{info} \00 Stores a binary resource in
the opened database.

#error { partial result } |Error feedback.

Query Command Protocol

{error} \01

Queries arereferenced viaan i d, which has been returned by the QUERY command (see above).

Query Command Client Request Server Response Description

CLOSE \02 {id} \ 00 \ 00 Closes and unregisters the
query with the specified id.
BIND \03 {id} {nane} |\00 \00 Bindsavaueto avariable.
{val ue} {type} The type will be ignored if

the string is empty.
RESULTS \04 {id} \xx {iten} ... \xx|Returnsal resulting items
{iten}t \00 as strings, prefixed by

a single byte (\ xx) that
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represents the Type ID.
This command is called by
the nor e() function of a
client implementation.

EXECUTE \05 {id} {result} \00 Executes the query and
returnstheresult asasingle
string.

INFO \06 {id} {result} \00 Returns a string with query
compilation and profiling
info.

OPTIONS \07 {id} {result} \00 Returns a string with
al query serialization
parameters, which can
eg. be assigned to the
SERIALIZER option.

CONTEXT \OE {id} {value}|\00 \00 Binds a vaue to the
{type} context. The type will be
ignored if the string is
empty.

UPDATING \1E {id} {result} \00 Returns true if
the query contains
updating expressions,
f al se otherwise.

FULL \1F {id} XDM {itent ... XDM Returns al resulting items
{iten} \00 as strings, prefixed by the
XDM Meta Data. This
command is e.g. used by
the XQJAPI.

Ascan be seeninthetable, al results end with asingle\ 00 byte, which indicates that the process was successful.
If an error occurs, an additional byte\ 01 is sent, which isthen followed by the er r or message string.

Binding Sequences

Also sequences can be bound to variables and the context:

* enpty-sequence() must besupplied astypeif an empty sequenceisto be bound.
* Multipleitems are supplied viathe { val ue} argument and separated with\ 01 bytes.

* Item types are specified by appending \ 02 and the type in its string representation to an item. If no item type
is specified, the general typeis used.

Some examples for the{ val ue} argument:

» thetwo integers 123 and 789 are encoded as 123,\ 01, 789 and \ 00 (xs: i nt eger may be specified via
the{t ype} argument).

e thetwo items xs: i nt eger (123) and xs: string(' ABC ) areencoded as123,\ 02, xs: i nt eger,
\ 01, ABC,\ 02, xs: stringand\ 00.

Example

In the following example, a client registers a new session and executes the INFO database command. Next, it
creates a new query instance for the XQuery expression 1, 2+' 3' . The query isthen evaluated, and the server
returnstheresult of thefirst subexpression 1 and an error for the second sub expression. Finally, the query instance
and client session are closed.
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Client connects to the database server socket

Server sends realm and timestamp "BaseX:1369578179679": # 42 61 73 65 58 3A 31 33 36 39
35 37 38 31 37 39 36 37 39 00

Client sends user name"jack": 6A 61 63 6B 00 #

Client sends hash: md5(md5("jack:BaseX :topsecret”) + "1369578179679") =
"cabb64a31f8dedadb71eal3e79347f6666": 63 61 36 ... 00 #

Server replieswith success code: # 00

Client sendsthe "INFO" command: 49 4E 46 4F 00 #

Server responds with the result "General Information...": # 47 65 6e 65 ... 00

Server additionally sends an (empty) info string: # 00

Client creates anew query instance for the XQuery "1, 2+'3": 00 31 2C 20 32 2B 27 33 27 00 #
Server returns query id "1" and asuccesscode: # 31 00 00

Client requests the query results viathe RESUL TS protocol command and its query id: 04 31 00 #
Server returnsthe first result ("1", type xs:integer): # 52 31 00

Server sendsasingle\ 00 byte instead of a new result, which indicates that no more results can be expected:
# 00

Server sendsthe error code\ 01 and the error message ("Stopped at..."): # 01 53 74 6f ... 00
Client closes the query instance: 02 31 00 #
Server sends aresponse (which is equal to an empty info string) and success code: # 00 00

Client closes the socket connection

Constructors and Functions

Most language bindings provide the following constructors and functions:

Session

Create and return session with host, port, user name and password:Sessi on( St ri ng host, int port,
String name, String password)

Execute acommand and return theresult:St ri ng execut e(String commrand)
Return a query instance for the specified query:Query query(String query)
Create a database from an input stream:voi d create(String name, |nputStream i nput)

Add adocument to the current database from an input stream:voi d add( Stri ng pat h, | nputStream
i nput)

Replace a document with the specified input stream:voi d repl ace(String path, |nputStream
i nput)

Store raw data at the specified path:voi d store(String path, InputStream i nput)
Return processinformation:St ri ng i nf o()

Close the session:voi d cl ose()
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Query
* Create query instance with session and query:Quer y( Sessi on sessi on, String query)

e Bind an external variableivoi d bi nd(String nanme, String value, String type) Thetype
can be an empty string.

» Bindthecontextitem:voi d cont ext (Stri ng val ue, String type) Thetypecanbeanempty string.
» Executethe query and return theresult:St ri ng execut e()

« lterator: check if aquery returns more items:bool ean nore()

* Iterator: return the next item:St ri ng next ()

* Return query information:St ri ng i nf o()

 Return seriaization parameters:St ri ng opti ons()

» Returnif the query may perform updates:bool ean updati ng()
» Closethequery:voi d cl ose()

Changelog

Version 8.2

* Removed: WATCH and UNWATCH command

Version 8.0

» Updated: cram-md5 replaced with digest authentication

» Updated: Bl ND command: support more than one item

Version 7.2

» Added: Query Commands CONTEXT, UPDATING and FULL

* Added: Client functioncont ext (String value, String type)
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Chapter 95. Server Protocol: Types

Read this entry online in the BaseX Wiki.

This article lists extended type information that is returned by the Server Protocol.

XDM Meta Data

In most cases, the XDM meta datais nothing else than the Type ID. There are three exceptions: document-node(),
attribute() and xs:QName items are followed by an additional { URI } string.

Type IDs

The following table lists the type IDs that are returned by the server. Currently, all node kinds are of type
XS: unt ypedAt omi c:

Type|ID|Node Kind/Item Type Type
Function item function
node() node
text () node
10 processi ng-i nstruction() |node
11 el emrent () node
12 docunent - node() node
13 docunent - node( el enent ()) |node
14 attribute() node
15 conment () node
32 item) atomic value
33 Xs: unt yped atomic value
34 Xs: anyType atomic value
35 xs: anySi npl eType atomic value
36 Xs: anyAt om cType atomic value
37 Xs: unt ypedAt om ¢ atomic value
38 Xs:string atomic value
39 xs: nornmalizedString atomic value
40 Xs: token atomic value
41 xs: | anguage atomic value
42 XS: NMITOKEN atomic value
43 xs: Nane atomic value
44 xs: NCNarme atomic value
45 xs: 1D atomic value
46 xs: | DREF atomic value
47 Xs: ENTITY atomic value
48 xs: fl oat atomic value
49 xs: doubl e atomic value
50 xs: deci mal atomic value
51 Xs: preci si onDeci nmal atomic value
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52 Xs: i nteger atomic value
53 Xxs: nonPosi tivel nt eger atomic value
54 XS: negati vel nt eger atomic value
55 xs: 1 ong atomic value
56 Xs:int atomic value
57 xs: short atomic value
58 Xs: byte atomic value
59 xs: nonNegat i vel nt eger atomic value
60 XS: unsi gnedLong atomic value
61 XS: unsi gnedl nt atomic value
62 XS: unsi gnedShort atomic value
63 XS: unsi gnedByt e atomic value
64 Xs: posi tivel nt eger atomic value
65 Xs: duration atomic value
66 Xs: year Mont hDur ati on atomic value
67 xs: dayTi meDur ati on atomic value
68 xs: dat eTi ne atomic value
69 xs: dat eTi neSt anp atomic value
70 xs: date atomic value
71 Xs:tinme atomic value
72 Xxs: gYear Mont h atomic value
73 xs: gYear atomic value
74 xs: gMont hDay atomic value
75 xs: gbay atomic value
76 xs: ghbont h atomic value
77 xs: bool ean atomic value
78 basex: bi nary atomic value
79 Xs: base64Bi nary atomic value
80 Xs: hexBi nary atomic value
8l xs: anyURI atomic value
82 Xs: QNane atomic value
83 xs: NOTATI ON atomic value
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Chapter 96. Java Examples

Read this entry online in the BaseX Wiki.

This page is part of the Developer Section. The following Java code snippets demonstrate how easy it isto run
database commands, create collections, perform queries, etc. by integrating the BaseX code. Most examples are
taken from our basex-examples repository, in which you will find some more use cases.

Local Examples

The following code snippets work in embedded mode; they do not rely on an additional server instance:

» RunCommands.java creates and drops database and index instances, prints alist of all existing databases.
* RunQueries.java shows three variants of running queries.

» BindContext.java demonstrates how a value can be bound as context item.

» BindVariables,java demonstrates how a value can be bound to avariable.

» CreateCollection.java creates and manages a collection.

* QueryCollection.java creates, runs queries against it and drops a collection.

» WikiExample.java creates a database from an url (wiki instance), runsaquery against it and drops the database.

Server Examples

The examples below take advantage of the client/server architecture:

» ServerCommands.java launches server-side commands using a client session.
e ServerAndLocal.java processes server results locally.
 ServerConcurrency.java runs concurrent queries.

» ServerQueries.java shows how iterative queries can be performed.

» UserExample.java manages database users.

XQuery Module Examples

BaseX provides Java Bindings for accessing external Java code via XQuery functions. The following examples
show how this feature can be utilized:

 FruitsExample.java demonstrates how Java classes can be imported as XQuery modules.
* FruitsModulejavais asimple demo module called by Fr ui t sExanpl e.

» ModuleDemo.javais a simple XQuery demo module that demonstrates how XQuery items can be processed
from Java. It is derived from the Quer yModul e class.

» QueryModulejavais located in the BaseX core. Java query modules can extend this class to get access to the
current query context and enrich functions with properties ().

XQJ API
The implementation of the BaseX XQJ API (closed-source) has been written by Charles Foster. It uses the client/
server architecture. The basex-examples repository contains various examples on how to use XQJ.
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Java Examples

Client API

» BaseXClient.java provides an implementation of the Server Protocol.

» Example.java demonstrates how commands can be executed on a server.

* QueryExample.java shows how queries can be executed in an iterative manner.

* QueryBindExample.java shows how external variables can be bound to X Query expressions.
» CreateExample.java shows how new databases can be created.

» AddExamplejava shows how documents can be added to databases, and how existing documents can be
replaced.

* BinaryExamplejava shows how binary resource can be added to and retrieved from the database.

REST API
e RESTGet.java presentsthe HTTP GET method.
» RESTPost.java presents the HTTP POST method.
* RESTPut.,java presentsthe HTTP PUT method.

e RESTAIl.javarunsal examples at one go.

XML:DB API (deprecated)

Note that the XML:DB API does not talk to the server and can thus only be used in embedded mode.
e XMLDBCreate,java creates a collection using XML :DB.

o XMLDBQuery.javarunsaquery using XML:DB.

* XMLDBInsert.javainserts a document into a database using XML:DB.
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Chapter 97. Docker

Read this entry online in the BaseX Wiki.
This pageis part of the Developer Section.

TheBaseX server isaso available as automated build basex/ basexht t p onthe Docker Hub, providing both
release and nightly builds. All images are automatically rebuilt if Docker provides updated base images.

Running a BaseX Container

To start a BaseX container based on the latest devel opment rel ease publishing the BaseX server and HTTP ports
1984 and 8984 and bind-mounting your user's BaseXDat a directory, run

docker run -ti \
--nanme basexhttp \
--publish 1984:1984 \
--publish 8984: 8984 \
--vol une ~/ BaseXDat a:/srv/ BaseXData \
basex/ basexht t p: | at est

By passing any other BaseX executable, you can also for example run a BaseX client connecting to the linked
BaseX server for management operations on the BaseX command line:

docker run -ti \
--link basexhttp: basexhttp \
basex/ basexhttp: | at est basexclient -nbasexhttp

BaseX isrun under the basex user with fixed user ID 1984. The user's home directory is/ srv. Severa ports
are exposed:

Port Description
1984 Server port
8984 HTTP port
8985 HTTP stop port

Leaving BaseX' defaults but - - publ i shing them under another external port is recommended if you want to
change the ports.

Administration with DBA

If you prefer the DBA web interface, this can also be linked against your server container:

docker run -d \
--nane basex-dba \
--publix 18984:8984 \
--link basexhttp: basexhttp \
basex/ dba

The DBA is now available as http://local host:8984/dba (adjust host name and port as needed). When logging in,
connect to the linked container basexht t p by entering basexht t p: 1984 into the Address field.

Security Considerations

The Docker image ships the unchanged default credentials. Especially if you publish the server port 1984 or link
a public DBA instance against the container, make sure to change the default credentials (see Docker#BaseX
Configuration section for details).
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Docker

When publishing ports, consider which interfaces to bind to, paying special attention to the server port 1984 and
apossibly linked DBA web interface.

A common use case will be linking awell-researched and mature reverse proxy link nginx against the application
container. Goals are to reduce exposure of BaseX and Jetty, adding TL S-encryption, serve static resources like
images and perform URL rewrites as needed. For database administration and ad-hoc queries, an instance of the
DBA will be linked with restricted access. Port 1984 is not published, but only linked to the DBA; the same
appliesto the HTTP port 8984 if you use areverse proxy. If you need to access the command line, you can aways
docker exec intothecontainer and run basexcl i ent .

Running your own Application in a Docker Image

If you want to add your own application, create an image FROM basex/ basexhtt p: [tag] with [t ag]
being the BaseX version you're developing against. Usualy, you will add your application code to / srv/
BaseXWeb and modulesto/ sr v/ BaseXRepo. BaseXDat a is persisted as a volume, which means it cannot
be preinitialized in the application image.

Example: DBA

An example for creating your own Docker image based on basex/ basexht t p is the DBA application. A
Docker fi | e was added to the source code's root directory. The very simple file contains only few statements:

FROM basex/ basexhtt p: | at est
MAI NTAI NER BaseX Team <basex-t al k@i | man. uni - konst anz. de>
COPY . /srv/ BaseX\Web

For general production usage, you should choose a fixed version instead of the development branch behind
| at est , so your application does not suddenly break because of unnoticed API changes. The most relevant part
happens in the COPY statement, which adds the file's contents to the BaseXWeb directory. That's aready it --
you're ready to run.

Advanced Usage

BaseX Configuration

If you need to adjust BaseX' configuration to tune the default options, add a. basex fileto/ srv:

COPY . basex /srv

Options not defined in the . basex file with be automatically set to BaseX' default values. Users and passwords
can be defined by adding auser s. xml file, which is described on the User Management page.

Jetty Configuration

If you need to change the embedded web server's configuration, you can always COPY a WEB- | NF folder
containing the required files and overwrite the predefined configuration.

Java Runtime Parameters

Larger applications and databases might require adjusted JRE parameters like increasing the memory limit. You
can change those by setting the BASEX_JVMenvironment variable:

ENV BASEX_JVME" - Xnx2048nt
Installing Debian Packages

The basex/ basexht t p Docker image is build own the official Maven Docker image, which again derives
from Debian. You can add arbitrary Debian packages. Make sure to switch to the r oot user's context before
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Docker

installing packages and back to the basex user afterwards. As common in the Docker environment, you need to
fetch the package catalog using apt - get updat e before installing packages and should clean up afterwards
to keep the image small. This example installs some libraries required for image manipulation and adds them to
the SCLASSPATH;

USER r oot

RUN apt-get update && \
DEBI AN_FRONTEND=noni nt eracti ve apt-get install --no-install-recomends -y
| i bbati k-java |ibxm graphi cs-comons-java |i bcommons-codec-java && \
apt-get clean & rm-rf /var/lib/apt/lists/* [tnp/* [var/tnp/*

USER basex
ENV CLASSPATH="/usr/share/javal/ xm - commons-external .jar:/usr/share/javal

xm gr aphi cs-commons. j ar:/usr/share/javalbatik.jar:usr/share/javal conmons-codec. jar”
\

411



Chapter 98. YAJSW

Read this entry online in the BaseX Wiki.
Thispageis part of the Developer Section.

BaseX server can be configured to run as an always-on service in Windows (or daemon in Linux) using Y AJSW.

Some basics of YAJSW

» Each service running with Y AJSW has a configuration file which livesin the conf folder.

* Installing and controlling servicesisdonefrom the command line. Run acommand prompt asadministrator, then
navigate to the folder where you placed YAJSW, e.g.cd C:.\ Progr anms\ yaj sw yaj sw bet a- 12. 05

* If you need to change configuration of a service follow this sequence:
1. Stoptheservicej ava -j ar wrapper.jar --stop conf\w apper. nane. conf
2. Removetheservicej ava -j ar w apper.jar --renmove conf\w apper. name. conf
3. Make your changes to the wrapper or application configuration.
4. Install theservicej ava -jar wapper.jar --install conf\w apper.nane. conf
5. Startthe servicej ava -jar wrapper.jar --start conf\w apper. nane. conf

Y AJSW comes with some helpful convenience scripts in the 'bat' and 'bin' folders. This set of instructions does
not use these convenience scripts.

Gather the files
» Download the latest version of BaseX. Select the Zip Archive.
» Download the latest version of Y AJSW.
» Download the latest version of Java.

Install BaseX as a Windows Service

The instructions on this page are known to work using Windows Server 2012R2, BaseX 8.4.2, YAJSW 12.05
beta, Java 1.8.0_77 64-bit from Oracle.

Install Java
Install Java using the Javainstaller for your operating system. Use a 64-bit version if you can.
Put files into position

These instructions assume you will be placing BaseX and Y AJSW in C:\Programs, but you can choose a different
location.

1. Createfolder C: \ Pr ogr ans

2. Extract YAJSW to C: \ Progr ans\ yaj sw yaj sw bet a- 12. 05
3. Extract BaseX to C: \ Pr ogr ans\ BaseX\ basex

Install BaseX as a service

Create wrapper config file wr apper . basex. conf and place it in YAJSW's conf folder. You can use the
example below. Y ou may need to modify this example to:
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 Specify the location of java.exe

* Increase the amount of memory available to BaseX from 512m (for example, 2048m)

# YAJSW configuration for BaseX

wr apper . j ava. conmand=C: / Program Fi | es/ Java/jrel. 8. 0_77/ bi n/j ava. exe
wr apper . wor ki ng. di r =C: \\ Progr ans\ \ BaseX\ \ basex

wr apper . j ava. app. mai ncl ass=or g. basex. BaseXHTTP

wr apper . j ava. cl asspath. 1
wr apper . j ava. cl asspat h. 2

= .\\BaseX.jar

= A\\lib\W\*. jar

- Xmx512m

-Dfi |l e. encodi ng=utf-8

wr apper . java. additional . 1
wr apper . j ava. addi ti onal . 2

wWr apper . nt servi ce. nane=BaseX

wr apper . nt servi ce. di spl aynane=BaseX

wr apper . nt servi ce. descri pti on=BaseX XQuery dat abase

wr apper . consol e. | ogl evel =I NFO

wr apper . | ogfi | e=${w apper.worki ng. dir}\\data\\.l ogs\\w apper-basex. | og
wr apper. | ogfil e. maxsi ze=10m

wr apper. | ogfil e. maxfil es=10

wr apper . on_exi t . 0=SHUTDOWN
wr apper . on_exi t. def aul t =RESTART

After you have created the wrapper configuration file:

1. Open acommand prompt as administrator

2. Navigatetothe YAJSW folder: cd C: \ Pr ogr ans\ yaj sW yaj sw bet a-12. 05

3. Indtall theservice:j ava -jar w apper.jar --install conf\w apper. basex. conf
4. Starttheservice:j ava -jar wapper.jar --start conf\w apper. basex. conf

BaseX server is now running as a service, and will start automatically when Windows starts. At this point you
should go ahead and set a password for the admin user.

1. Open aweb browser and go to http://local host:8984/dba (or http://host:8984/dba from your computer, replace
'host' with the address of the server) to open the database administration web console.

2. Log in with username 'admin’ password ‘admin'
3. Click on Usersto navigate to the user management screen.
4. Click on the admin user

5. Set apassword for the admin user and then click Save.

413


http://localhost:8984/dba
http://host:8984/dba

Part XI. Advanced User's Guide




Chapter 99. Advanced User's Guide

Read this entry online in the BaseX Wiki.

Thispageisone of the Main Sections of the documentation. It contains details on the BaseX storage and the Server
architecture, and presents some more GUI features.

Storage

» Configuration : BaseX start files and directories

» Backups: Backup and restore databases

» Catalog Resolver Information on entity resolving

» Storage Layout : How datais stored in the database files

Use Cases

o Statistics: Exemplary statistics on databases created with BaseX

o Twitter : Storing live tweetsin BaseX

Server and Query Architecture
» User Management : User management in the client/server environment
» Transaction Management : Insight into the BaseX transaction management

* Logging : Description of the server logs
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Chapter 100. Configuration

Read this entry online in the BaseX Wiki.

This article is part of the Advanced User's Guide. It gives some more insight into the configuration of BaseX.

Configuration Files

BaseX maintains some configuration files, which are stored in the project’s Home Directory:

» . basex containsall options that are relevant for running the server or standalone versions of BaseX.
» . basexgui definesall optionsrelevant to the BaseX GUI.

» . basexhi st ory contains commands that have been typed in most recently.

» . basexhone can be created by a user to mark a folder as home directory. Its contents do not matter, so it
isusually empty.

Note that:
» Depending on your OS and configuration, files and folderswith a".' prefix may be hidden.

* Inthe Web Application context, options can be defined intheweb. xm file.

Home Directory

AsBaseX isdistributed in different flavors, and may be started from different locations, it dynamically determines
its home directory:

 First, thesystem property or g. basex. pat h ischecked. If it containsavalue, it is chosen as directory path.

* If not, the current user directory (defined by the system property user . di r) is chosen if the . basex or
. basexhone fileisfound in this directory.

» Otherwise, the files are searched in the application directory (the folder in which the BaseX code is located).
» Inall other cases, the user's home directory (defined in user . home) is chosen.

If BaseX is used in an embedded environment (such as a servlet in a Web Application), it may not
immediately be clear what directory was chosen. In this case, you can run the XQuery expression
Q org. basex. util. Prop} USERHOVE() to find out.

Database Directory

A database in BaseX consists of several files, which arelocated in a directory named by the name of the database.
If the user’s home directory has been chosen as base directory, the database directories will be planted in a
BaseXDat a directory. Otherwise, the directory will be named dat a.

The database path can be changed as follows:
» GUI: Choose Options _, Preferences and choose a new database path.
e Generad: edit the DBPATH option in the . basex configuration file

Note: Existing databases will not be automatically moved to the new destination.
Log Files

Log files are stored in text format in a . | ogs sub-directory of the database folder (see Logging for more
information).
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Configuration

Changelog

Version 8.0

» Updated: . basexper misobsolete. Users are now stored in user s. xmi in the database directory (see User
Management for more information).

Version 7.7

» Updated: the. basexhone file marks afolder as home directory.
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Chapter 101. Backups

Read this entry online in the BaseX Wiki.

Thispageispart of the Advanced User's Guide. Thefollowing two paragraphs demonstrate how to create a backup
and restore the database within BaseX.

GUI Example

1.

2.

Start the BaseX GUI and create anew database in Database | New... with your XML document.

Go to Database _, Manage... and create a backup of your database. The backup will be created in the database
directory.

Go to Database _, Add... and add another document.

Go to Database _, Manage... and restore your database. The database will be restored from the latest backup
of to the database found in the database directory.

Console Example

1

2.

5.

6.

Start the BaseX Standalone client from a console.

Create anew database viathe CREATE DB command.

. Usethe CREATE BACKUP command to back up your database.

. Add anew document viaADD: ADD AS newdoc. xml <newdoc/ >

Use the RESTORE command to restore the original database.

Typein XQUERY / to see the restored database contents.

The same commands can be used with a BaseX client connected to aremote Database Server.
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Chapter 102. Catalog Resolver

Read this entry online in the BaseX Wiki.

This article is part of the Advanced User's Guide. It clarifies how to deal with external DTD declarations when
parsing XML data.

Overview

XML documentsoften rely on Document Type Definitions (DTDs). While parsing adocument with BaseX, entities
can be resolved with respect to that particular DTD. By default, the DTD is only used for entity resolution.

XHTML, for example, defines its doctype via the following line:

<! DOCTYPE htm PUBLIC "-//WBC//DTD XHTM. 1.0 Strict//EN'"http://ww. w3. org/ TR/
xht m 1/ DTD/ xht ml 1-strict.dtd">

Fetching xht m 1- stri ct. dt d obviously involves network traffic. When dealing with single files, this may
seem tolerable, but importing large collections benefits from caching these resources. Depending on the remote
server, you will experience significant speed improvements when caching DTDs locally.

XML Entity and URI Resolvers

BaseX comes with a default URI resolver that is usable out of the box.

To enable entity resolving you have to provide avalid XML Catalog file, so that the parser knows where to look
for mirrored DTDs.

A simple working example for XHTML might look like this:

<?xm version="1.0"7?>
<cat al og prefer="systen xm ns="urn:oasis:nanmes:tc:entity:xmns:xm :catal og">
<rewiteSystem system dStart String="http://ww. wW3. org/ TR/ xhtm 1/ DTD/ "
rewitePrefix="file:///path/to/dtds/" />
</ cat al og>
Thisrewrites all systemlds starting with: http://Amww.w3.org/TR/xhtml /D TD/ to file:///path/to/dtds/.

The XHTML DTD xht ml 1-stri ct. dt d and all its linked resources will now be loaded from the specified
path.

GUI Mode

When running BaseX in GUI mode, simply provide the path to your XML Catalog filein the Parsing Tab of the
Database Creation Dialog.

Console & Server Mode

To enable Entity Resolving in Console Mode, assign a catalog file path to the CATFI LE option. All subsequent
ADD commands will use the specified catalog file to resolve entities.

The pathsto your catalog file and the actual DTDs are either absolute or relative to the current working directory.
When using BaseX in Client-Server-Mode, thisisrelative to the server's working directory.

Please Note

Entity resolving only works if the internal XML parser is switched off (which is the default case). If you use the
internal parser, you can manually specify whether you want to parse DTDs and entities or not.
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Catalog Resolver

Using other Resolvers

There might be some cases when you do not want to use the built-in resolver that Java provides by default (via
com sun. org. apache. xnl . i nternal . resol ver. *).

BaseX offers support for the Apache-maintained XML Commons Resolver, available for download here.

Touseit add resolver jar to the classpath when starting BaseX:

java -cp basex.jar:resol ver.jar org.basex. BaseXServer

More Information

» Wikipediaon Document Type Definitions
» Apache XML Commons Article on Entity Resolving
e XML Entity and URI Resolvers, Sun

» XML Catalogs. OASIS Standard, Version 1.1. 07-October-2005.
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Chapter 103. Storage Layout

Read this entry online in the BaseX Wiki.

This articleis part of the Advanced User's Guide. It presents some low-level details on how datais stored in the

database files.

Data Types

The following data types are used for specifying the storage layout:

Type Description Example (native _ hex integers)

Num Compressed integer (1-5 bytes),|15 _ OF; 511 _ 41 FF
specified in Num.java

Token Length ( Num) and bytes of UTF8|Hel | o _ 05 48 65 6c 6¢ 6f
byte representation

Doubl e Number, stored as token 123 03 31 32 33

Bool ean Boolean (1 byte, 00 or 01) true _ 01

Nuns , Tokens , Doubl es

Arraysof values, introduced with the
number of entries

1,2 , 02 01 31 01 32

TokenSet

Database Files

Key array ( Tokens ), next/bucket/
sizearrays (3x Nuns )

The following tables illustrate the layout of the BaseX database files. All files are suffixed with . basex.

Meta Data, Name/Path/Doc Indexes: i nf

Description

Format

Method

1. Meta Data

1. Key/value pairs, in no particular
order ( Token / Token ). e
Examples: FNAME, TI Mg, Sl ZE, ...

* PERM _ Number of users ( Num

), and name/password/permission
values for each user ( Token /
Token / Num )2. Empty key as
finalizer

DiskData() MetaData() Users()

2. Main memory indexes

1. Key/value pairs, in no particular
order ( Token / Token ): « TAGS
_, Element Name Index « ATTS _|
Attribute Name Index < PATH _
Path Index « NS _ Namespaces °
DOCS _, Document Index2. Empty
key asfinalizer

DiskData()

2 a) Name IndexElement/attribute
names

1. Token set, storing al names
( TokenSet )2. One StatsKey
instance per entry:2.1. Content kind
( Num):2.1.1. Number: min/max (
Doubl es )2.1.2. Category: number
of entries (Num), entries ( Tokens
)2.2. Number of entries ( Num
)2.3. Leaf flag ( Bool ean )2.4.

Names() TokenSet.read() StatsKey()
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Storage Layout

Maximum text length ( Doubl e ;
legacy, could be Num)

2 b) Path Index 1. Flag for path definition (|PathSummary() PathNode()
Bool ean , awayst r ue; legacy)2.
PathNode:2.1. Name reference (
Num )2.2. Node kind ( Num )2.3.
Number of occurrences ( Num)2.4.
Number of children ( Num )2.5.
Doubl e ; legacy, can be reused or
discarded2.6. Recursive generation
of child nodec(_, 2)

2 ¢) Namespaces 1. Token set, storing prefixes (|Namespaces() NSNode()
TokenSet )2. Token set, storing
URIs ( TokenSet )3. NSNode:3.1.
pre value ( Num )3.2. References
to prefix/URI pairs ( Nuns )3.3.
Number of children ( Num )3.4.
Recursive generation of child nodes
EE)

2 d) Document Index Array of integers, representing the| Doclndex()
distances between all document pre
values ( Nuns )

Node Table: t bl , t bl i

* tbl : Main database table, stored in blocks.

» t bl i : Database directory, organizing the database blocks.
Some more information on the node storage is available.
Texts: txt,atv

» t xt : Heapfilefor text values (document names, string values of texts, comments and processing instructions)
» atv : Heapfilefor attribute values.

Value Indexes: txt|,txtr,atvl,atvr
Text Index:

» txtl :Heapfilewith ID lists.

o txtr :Index filewith referencesto ID lists.

The Attribute Index is contained in the filesat vl and at vr, the Token Index int okl andt okr . All have
the same layout.

For a more detailed discussion and examples of these file formats please see Index File Structure.

Full-Text Fuzzy Index: ft xx, ft xy, ft xz

...May soon be reimplemented.
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Chapter 104. Node Storage

Read this entry online in the BaseX Wiki.

This article describes the Storage Layout of the main database table.

Node Table

BaseX storesall XML nodesin aflat table. The node table of adatabase can be displayed viathe INFO STORAGE
command:

$ basex -c"create db db <xm >Hi There</xm >" -c"info storage"

PRE DIS SIZ ATS ID NS KIND CONTENT

0 DOoC  db.xm
1 1 0 ELEM xni
0 TEXT Hi There

PRE Value

The pre value of a node represents the order in which the XML nodes are visited by a SAX parser. It is actualy
not stored in the database; instead, it isimplicitly given by the table position. Asaresult, it will change whenever
anode with asmaller pre valuesis added to or deleted from a database.

ID Value

Each database node has apersistent id value, which remains valid after update operations, and which is referenced
by the value indexes. Aslong as no updates are performed on a database, the pre and id values are identical. The
valueswill remainto beidentical if new nodesare exclusively added to the end of the database. If nodes are deleted
or inserted somewhere else, the values will diverge, as shown in the next example:

$ basex -c"create db db <xm >Hi There</xm >" -q"insert node <b/> before /xm" -
c"info storage"

PRE DIS SIZ ATS ID NS KIND CONTENT

TEXT Hi There

The db:node-pre and db:node-id functions can be called to retrieve the pre and id values of a node, and db:open-
pre and db:open-id can be used to go back and retrieve the original node. By default, id lookups are expensive. If
the UPDINDEX option is turned on, an additional index will be maintained to speed up the process.

Block Storage

BaseX logically splitsthet bl . basex fileinto blocks with length 4096 bytes, i.e. each block can have max 256
records each with length 16 bytes. The records within a block are sorted by their pre value (which, therefore, can
be implicitly determined and need not be saved).

For each block BaseX storesin aseparatefile (t bl i . basex) the smallest pre value within that block (and since
the records are sorted, that will be the pre value of the first record stored in the block). These will be referred as
fpre from now on. The physical address of each block isstoredint bl i . basex, too.

Since these two maps will not grow excessively large, but are accessed resp. changed on each read resp. write
operation, they are kept in main memory and flushed to disk on closing the database.
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Node Storage

A newly created database with 256 + 10 records will occupy the first two blocks with physical addresses 0 and
4096. The corresponding fpre's will be 0 and 256.

If arecord with pre=12isto beinserted, it needsto be stored in thefirst block, whichis, however, full. Inthis case,
anew block with physical address 8192 will be allocated, the records with pre valuesfrom 12 to 255 will be copied
to the new block, the new record will be stored in the old block at pre = 12, and the two maps will look like this:

fpre's
addr's

0, 13, 257
0, 8192, 4096

Basically, the old records remain in the first block, but they will not be read, since the fpre's array says that only
13 records are stored in the first block. This causes redundant storage of the records with old pres from 13 to 255.

Additionally to these two maps (fpre's and addr's), BaseX maintains a bit map (which is aso stored in
t bl i . basex) which reflects which physical blocks are free and which not, so that when anew block is needed,
an aready free one will be reused.
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Chapter 105. User Management

Read this entry online in the BaseX Wiki.

This articleis part of the Advanced User's Guide. The user management defines which permissions are required
by a user to perform a database command or X Query expression.

Permissions are mostly relevant in the client/server architecture, as the Standalone Mode and the GUI is run with
admin permissions. There are a few exceptions such as the xquery:eval function: Its execution scope can also be
limited by specifying a permission.

Please take care of usual security measures. ensure that your password will not end up in your bash history, avoid
sending passwords via ordinary REST requests, etc.

Rules

In the permission hierarchy below, the existing permissions are illustrated. A higher permission includes all
lower permissions. For example, all users who havethewr i t e permission assigned will also be able to execute
commands requiring r ead permission.

Local permissions are applied to databases. They have a higher precedence and override global permissions.

Admin
] Create Local
L1 Write Write
Global L Read Read
L None N::rlne

Permissions hierarchy User names must follow the valid names constraints, and the database patterns must follow
the Glob Syntax.

Operations

For all operations, admin permissions are required:

Commands

Createuser 'test' (password will beentered on command line). By default, the user will have no per missions
(‘'non€'):

> CREATE USER t est

Change password of user 'test' to'71x343sd#':
> ALTER PASSWORD t est 71x343sd#
Grant local write permissionsto user 'test':

> GRANT wite ON unit* TO test
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User Management

Note: Local permissions overwrite global permissions. As a consegquence, the 'test' user will only be allowed to
access (i.e., read and write) database starting with the letters'unit’. If no local permissions are set, the global rights
areinherited.

Show global per missions:

> SHOW USERS

XQuery

The available user functions are listed in the User Module:
Create user 'test' with no permissions:
db:create('test', 'top-secret')

Show detailed infor mation about user 'test':
user:list-details()[@ane = 'test']

Drop user 'test':

user:drop('test')

Storage

The permission fileuser s. xm is stored in the database directory. This file can be manually edited; it will be
parsed once when BaseX is started.

Salted SHA256 hashes are used for authentication (the current timestamp will be used as salt). Additionaly,

digest hashes are used in the client/server architecture and the Language Bindings, and in the HTTP Context if
the AUTHMETHOD issetto Di gest .

Changelog

Revised in Version 8.0.
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Chapter 106. Transaction
Management

Read this entry online in the BaseX Wiki.

This article is part of the Advanced User's Guide. The BaseX client-server architecture offers ACID-safe
transactions, with multiple readers and writers. Here is some more information about the transaction management.

Introduction

In anutshell, atransaction is equal to acommand or query. So each command or query sent to the server becomes
atransaction.

Incoming requests are parsed and checked for errors on the server. If the command or query is not correct,
the request will not be executed, and the user will receive an error message. Otherwise the request becomes a
transaction and getsinto the transaction monitor.

Please note that:

* Locks cannot be synchronized across BaseX instances that runin different IV Ms. If concurrent write operations
are to be performed, we generally recommend working with the client/server or the HTTP architecture .

» An unexpected abort of the server during atransaction, caused by a hardware failure or power cut, may lead to
an inconsistent database state if atransaction was active at shutdown time. So it isadvisableto usethe BACKUP
command to regularly backup your database. If the worst case occurs, you can try the INSPECT command to
check if your database has obvious inconsistencies, and use RESTORE to restore the last backed up version
of the database.

XQuery Update
Many update operations are triggered by XQuery Update expressions. When executing an updating query, al

update operations of the query are stored in apending update list. They will be executed all at once, so the database
is updated atomically. If any of the update sub-operationsis erroneous, the overall transaction will be aborted.

Concurrency Control

BaseX provides support for multiple read and single write operations (using preclaiming and starvation-free two
phase locking). This means that:

» Read transactions are executed in parallel.

« If an updating transaction comesin, it will be queued and executed after all previous read transaction have been
executed.

 Subsequent operations (read or write) will be queued until the updating transaction has completed.
Each database has its own queue: An update on database A will not block operations on database B. Thisisunder
the premise that it can be statically determined, i.e., before the transaction is evaluated, which databases will be

accessed by a transaction (see below). The number of maximum parallel transactions can be adjusted with the
PARALLEL option.

With Version 8.6, locking has been improved:

 Jobs without database access will never be locked. Globally locking jobs can now be executed in parallel with
non-locking jobs.
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» A FAI RLOCK option has been added: By default, read transactions will now be favored, and transactions that
access no databases can be evaluated even if the transactions limit has been reached.

External Side Effects

Access to external resources (files on hard disk, HTTP requests, ...) is hot controlled by the transaction monitor
of BaseX unless specified by the user.

XQuery Locking Options

Custom locks can be acquired by setting the BaseX-specific XQuery options query: r ead- | ock and
query: write-l ock.Multiple option declarations may occur in the prolog of a query, but multiple values can
also be separated with commas in a single declaration. These locks are in another namespace than the database
names: the lock value f act book will not lock a database named factbook.

These option declarations will put read locks on foo, bar and batz and a write lock on quix:

decl are option query:read-1ock "foo, bar";
decl are option query:read-1ock "batz";
decl are option query:wite-lock "quix";
Java Modules

Locks can also be acquired on Java functions which are imported and invoked from an XQuery expression. It is
advisable to explicitly lock Java code whenever it performs sensitive read and write operations.

Limitations

Commands

Database locking works with all commands unless the glob syntax is used, such asin the following command call:
* DROP DB new* : drop al databases starting with "new"

XQuery

Deciding which databases will be accessed by a complex XQuery expression is a non-trivial task. Database
detection works for the following types of queries:

* //item,read-locking of the database opened by aclient

» doc(' factbook') , read-locking of "factbook"

col l ection(' db/path/to/docs') ,read-locking of "db"
e fn:sum1l to 100) , locking nothing at all

e del ete nodes doc('test')//*[string-length(local-nane(.)) > 5] ,writelocking of
"ot

All databases will be locked by queries of the following kind:

e for $db in ('dbl', '"db2') return doc($db)

» doc(doc('test')/reference/text())

e let $db := "test' return insert nodes <test/> into doc($db)

Y ou can consult the query info output (which you find in the Info View of the GUI or which you can turn on by
setting QUERY!I NFOtot r ue) to find out which databases have been locked by a query.
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File-System Locks

Update Operations

During a database update, a locking file upd. basex will reside in that database directory. If the update fails
for some unexpected reason, or if the process is killed ungracefully, this file will not be deleted. In this case, the
database cannot be opened anymore, and the message "Database ... is being updated, or update was not compl eted"
will be shown instead.

If the locking file is manually removed, you may be able to reopen the database, but you should be aware that
database may have got corrupt due to the interrupted update process, and you should revert to the most recent
database backup.

Database Locks

To avoid database corruptions that are caused by accidental write operations from different )VMs, a shared lock
is requested on the database table file (t bl . basex) whenever a database is opened. If an update operation is
triggered, and if no exclusive lock can be acquired, it will be rejected with the message "Database ... is currently
opened by another process.”.

Please note that you cannot 100% rely on this mechanism, asiit is not possible to synchronize operations across
different JVMs. Y ou will be safe when using the client/server or HTTP architecture.

Changelog

Version 8.6

» Updated: New FAI RLOCK option, improved detection of lock patterns.
Version 7.8

» Added: Locks can also be acquired on Java functions.

Version 7.6

» Added: database locking introduced, replacing process locking.
Version 7.2.1

 Updated: pin files replaced with shared/exclusive filesystem locking.
Version 7.2

» Added: pin files to mark open databases.

Version 7.1

» Added: update lock files.
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Chapter 107. Logging

Read this entry online in the BaseX Wiki.

This article is part of the Advanced User's Guide. It describes how client operations are logged by the server.
The server logs can e.g. be used to get an overview of all processes executed on your server, trace any errors or
compile performance statistics.

Introduction

The server logs are written in plain text. In your Database Directory, you can find afolder named . | ogs inwhich
all logfilesare stored with the according date. Note that, depending on your OS and configuration, filesand folders
beinning with a. may be hidden. The log directory can be changed via the LOGPATH option.

Some more notes on the logging facility:

* HTTPreguestsareincluded in thelog files.

 Logging can be turned on/off viathe LOG option.

* The maximum length of logging messages can be changed via LOGM SGMAXLEN.

e The Admin Module provides access to the log files from XQuery.

RESTXQ
Introduced with 8.6:

Non-trivial web applications provide the ability for users to sign in and out. User handling can be realized with
session attributes (see e. g. the DBA code).

By default, RESTXQ codeis run with admin permissions. However, asit is more interesting to know which user
has called a function, the RESTXQ user string (which isadmi n by default, and which will show up in the log
data) will be overwritten by the value of an i d session attribute. If the request path includes/ dba/ , the dba
session attribute will be assigned.

If thefollowing function is called morethan once, j oe will appear asuser in the second and subseguent log entries:

i mport nodul e nanespace Session = 'http://basex. org/ nodul es/ sessi on';
declare %est:path('/session-id ) function local:f() {
Session:set('id', 'joe'),
"I am Joe'
[
Format
Example 1
01:18:12.892 SERVER adm n (04 Server was started (port: 1984)

01:18: 15. 436 127.0.0.1: 4722 jack REQUEST  XQUERY for $i in 1 to 5 return
random doubl e()
01:18: 15. 446 127.0.0.1: 4722 jack (04 Query executed in 2.38 ns.
2.72 s
01: 18: 15. 447 127.0.0.1: 4722 j ack REQUEST EXIT
01: 18: 15. 447 127.0.0.1: 4722 j ack (0.¢
0.39 ns

A server has been started and auser j ack has connected to the server to perform a query and exit properly.
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Example 2

01: 23: 33. 251 127.0.0.1: 4736 j ohn (0 ¢ QUERY[ O] ' hi' 0.44 ns
01: 23: 33. 337 127.0.0.1: 4736 j ohn XK | TER[ 0] 1.14 s
01: 23: 33. 338 127.0.0.1: 4736 j ohn (0.4 I NFQ[ 0] 0. 36 ns
01: 23: 33. 339 127.0.0. 1: 4736 j ohn (0 ¢ CLGCSE] 0] 0.21 ns
01: 23: 33. 359 127.0.0.1: 4736 j ohn REQUEST EXIT

01: 23: 33. 359 127.0.0. 1: 4736 j ohn (0 ¢ 0.14 ns

A user j ohn has performed an iterative query, using one of the client APIs.

Example 3

01: 31:51. 888 127.0. 0. 1: 4803 adm n REQUEST [GET] http://1ocal host: 8984/ rest/
f act book
01: 31: 51. 892 127.0.0. 1: 4803 adm n 200

4.43 s

An admin user has accessed the f act book database via REST.
Changelog
Version 8.6

» Added: Thelog directory can be changed with the L OGPATH option.

» Updated: Include session attributesin log data.
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Chapter 108. Statistics

Read this entry online in the BaseX Wiki.

This articleis part of the Advanced User's Guide. It lists statistics on various databases instances that have been
created with BaseX, with value and full-text indexes turned off. The URLSs to the original sources, if available
or public, are listed below.

Databases in BaseX are light-weight. If a database limit is reached, you can distribute your documents across
multiple database instances and access al of them with a single XQuery expression.

Databases
Instances|FileSize |#Files DbSize |#Nodes |#Attr #ENames|#ANames|#URIs  |Height
Limits |512 536'870'91a¢as) |2'147'483|6B([2N31) | 32768(2"1B2768(2"12)56(2"8) |no limit
GiB(2"39
Bytes)
RuWikiHis#i21 GiB |1 416 GiB |324'848'508 21 6 2
ZhWikiHistl26 GiB |1 120 GiB |179'199'663 21 6 2
EnWiktiond9GiB |1 75GiB  [134'380'393 21 6 2
XMark [55GiB |1 64 GiB |1'615'071'328 74 9 0 13
EnWikiMetad GIB |1 52GiB |401'456'343 21 6 2
MedLine |38 GiB |379 36 GiB |1'623'764'234 84 6 0
iProClass (36 GIB |1 37GiB [1'631'218'984 245 4 2
Inex2009 |31 GiB |2'666'500 |34 GiB  |1'336'110'639 28034 [451 1 37
CoPhIR |29GiB |10'00000031 GiB |1'104'623'316 42 42 0
EnWikipedi6 GiB |1 25GiB |198'546'74B 24 21 2
XMark [22GiB |1 26 GiB  |645'997'962 74 9 0 13
InterPro |14GiB |1 19GiB |860'304'23% 7 15 0
Genomel [13GiB |1 13GiB 4326281092 26 101 2
NewYorkTir2ésiB |1'855'659 |13 GiB | 280'407'00% 41 33 0
TrEMBL |11GiB |1 14 GiB |589'650'53B 47 30 2
XMak [11GiB |1 13GiB 323083402 74 9 0 13
IntAct 7973 MiB |25'624 6717 MiB |297'478'397 64 22 2 14
Freebase |7366 MiB|1 10GiB |443'627'998 61 283 1 93
SDMX |6356 MiB|1 8028 MiB [395'871'872 22 6 3 7
OpenStreetbB2 MiB | 1 5171 MiB |6'910'669 |3 19 5 2
SwissProt 4604 MiB | 1 5422 MiB |241'274'40@ 70 39 2
EURLex |4815MiB|1 5532 MiB |167'328'0323 186 46 1 12
Wikicorpusi492 MiB|659'338  |4432 MiB|157'948'5612 1'257 2'687 2 50
EnWikiRDB679 MiB |1 3537 MiB|98'433'1941 11 2 11
CoPhIR 2695 MiB|1'000'000 | 2882 MiB|101'638'8310 42 42 0
MeSH 2091 MiB|1 2410 MiB |104'845'813 2
FreeDB |1723MiB|1 2462 MiB |102'901'512 0
XMark 1134 MiB|1 1303 MiB|32'298'989 2 74 0 13
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DeepFS |810MiB |1 850 MiB |44'821'5064 3 6 0 24
LibraryUKN60 MiB |1 918 MiB |46'401'9413 23 3 0 5
Twitter |736 MiB |1'177'495 | 767 MiB |15'309'0150 8 0 0 3
Organizatiprd3 MiB |1'019'132 | 724 MiB |33'112'3923 38 9 0 7
DBLP 694 MiB |1 944 MiB |36'878'1814 35 6 0 7
Feeds 692 MiB (444014 |604 MiB (5933713 |0 8 0 0 3
MedLineSi$p7 MiB |1 407 MiB |21'602'1415 55 7 0 9
AirBase |449 MiB |38 273 MiB [14'512'8511 111 5 0 11
MedLineD&g0 MiB |1 195 MiB |10'401'8415 66 8 0 9
ZDNET |130MiB |95663 |133MiB |3060'186 |21 40 90 0 13
JMNEdict| 124 MiB |1 171 MiB |8'592'666 |0 10 0 0 5
XMark 111 MiB |1 130 MiB |3'221'926 |2 74 9 0 13
Freshmeat| 105 MiB |1 86 MiB 3832028 |1 58 1 0 6
DeepFS |83MiB |1 93 MiB |4'842'638 |4 3 6 0 21
Treebank |82 MiB |1 92MiB 3829513 |1 250 1 0 37
DBLP2 |80MiB 170843 |102MiB |4'044'649 |4 35 6 0 6
DDI 76 MiB |3 39MiB |2070'157 |7 104 16 21 11
Alfred 7SMiB |1 68 MiB 3784285 |0 60 0 0 6
University| 56 MiB |6 66 MiB  [3'468'606 |1 28 4 0 5
MediaUKN38 MiB |1 45MiB  |1'619'443 |3 21 3 0 5
HCIBIB2 |32 MiB |26'390 |33MiB 617023 |1 39 1 0 4
Nasa 24MiB |1 25MiB 845805 |2 61 8 1 9
MovieDB |16 MiB |1 19MiB 868980 |6 7 8 0 4
KanjiDic2|13MiB |1 18MiB |917833 |3 27 10 0 6
XMak |11 MiB |1 13MiB |324274 |2 74 0 13
Shakespear@/11 KiB |1 9854 KiB [327'170 |0 59 0 9
TreeOfLife5425 KiB |1 7106 KiB [363560 |7 4 0 243
Thesaurus| 4288 KiB |1 4088 KiB |201798 |7 33 0

MusicXM L3155 KiB |17 2942 KiB [171'400 |8 179 56 0

BibDBPuh 2292 KiB |3'465 2359KiB (80178 |1 54 1 0

Factbook |1743KiB |1 1560 KiB |77'315 |16 23 32 0 6
XMark |1134KiB |1 1334 KiB |33056 |2 74 9 0 13

Thisisthe meaning of the attributes:

» FileSzeistheoriginal size of the input documents

» #Filesindicates the number of stored XML documents

» #DbSzeisthe size of the resulting database (excluding the value index structures)

« #Nodes represents the number of XML nodes (elements, attributes, texts, etc.) stored in the database

 #Attr indicates the maximum number of attributes stored for a single element

» #ENames and #ANames reflect the number of distinct e ement and attribute names

» #URIsrepresent the number of distinct namespace URIs
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» Height indicates the maximum level depth of the stored nodes

Sources

I nstances Source

AirBase http://air-climate.ei onet.europa.eu/databases/ai rbase/
airbasexml

Alfred http://alfred.med.yal e.edu/alfred/
alfredWithDescription.zip

BibDBPub http://inex.is.informatik.uni-duisburg.de/2005/

CoPhIR http://cophir.isti.cnr.it/

DBLP http://dblp.uni-trier.de/xml

DBLP2 http://inex.is.informatik.uni-duisburg.de/2005/

DDI http://tools.ddialiance.org/

EnWikiMeta http://dumps.wikimedia.org/enwiki/l atest/enwiki-
| atest-pages-meta-current.xml.bz2

EnWikipedia http://dumps.wikimedia.org/enwiki/l atest/enwiki-
| atest-pages-articles.xml.bz2

EnWikiRDF http://www.xml-benchmark.org/  generated  with
xmigen

EnWiktionary http://dumps.wikimedia.org/enwiktionary/latest/
enwiktionary-latest-pages-meta-history.xml.7z

EURLex http://www.epsi platform.eu/

Factbook http://www.cs.washington.edu/research/xml datasets/
www/repository.html

Freebase http://downl oad.freebase.com/wex

FreeDB http://www.xml databases.org/radio/xml Databases/
projects/FreeDBtoXML

Freshmeat http://freshmeat.net/arti cles/freshmeat-xml-rpc-api-
available

Genomel ftp://ftp.ncbi.nih.gov/snp/organisms/human_9606/
XML/ds _chl.xml.gz

HCIBIB2 http://inex.is.informatik.uni-duisburg.de/2005/

Inex2009 http://www.mpi-inf.mpg.de/departments/d5/software/
inex

IntAct ftp://ftp.ebi.ac.uk/pub/databases/intact/current/
index.html

InterPro ftp://ftp.bio.net/biomirror/interpro/
match_complete.xml.gz

iProClass ftp://ftp.pir.georgetown.edu/pir_databases/iproclass/
iproclass.xml.gz

JMNEdict ftp://ftp.monash.edu.au/pub/nihongo/
enamdict_doc.html

KanjiDic2 http://www.csse.monash.edu.au/~jwb/kanjidic2

MedLine http://www.nlm.nih.gov/bsd

MeSH http://www.nlm.nih.gov/mesh/xmlmesh.html

MovieDB http://eagereyes.org/InfoVisContest2007Data.html
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MusicXML

http://www.recordare.com/xml/samples.html

Nasa

http://www.cs.washington.edu/research/xml datasets/
www/repository.html

NewY orkTimes

http://www.nytimes.com/ref/membercenter/
nytarchive.html

OpenStreetM ap http://dump.wiki.openstreetmap.org/osmwiki-l atest-
filestar.gz

Organizations http://www.data.gov/raw/1358

RuWikiHist http://dumps.wikimedia.org/ruwiki/latest/ruwiki-latest-
pages-meta-history.xml.7z

SDMX http://www.metadatatechnol ogy.com/

Shakespeare http://www.caf econleche.org/exampl es/shakespeare

SwissProt ftp://ftp.uniprot.org/pub/databases/uniprot/
current_release/lknowledgebase

Thesaurus http://www.drze.de/BEL | T/thesaurus

Treebank http://www.cs.washington.edu/research/xml datasets

TreeOfLife http://tolweb.org/dataltol skel etal dump.xml

TrEMBL ftp://ftp.uniprot.org/pub/databases/uniprot/
current_release/lknowledgebase

Wikicorpus http://www-connex.lip6.fr/~denoyer/wikipediaX ML

XMark http://www.xml-benchmark.org/  generated  with
xmigen

ZDNET http://inex.is.informatik.uni-duisburg.de/2005/

ZhWikiHist http://dumps.wikimedia.org/zhwiki/l atest/zhwiki-
| atest-pages-meta-history.xml.7z

LibraryUKN generated from university library data

MediaUKN generated from university library data

DeepFS generated from filesystem structure

University generated from students test data

Feeds compiled from news feeds

Twitter compiled from Twitter feeds
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Chapter 109. Twitter

Read this entry online in the BaseX Wiki.

This article is part of the Advanced User's Guide. It is about the usage of BaseX for processing and storing the
live data stream of Twitter. We illustrate some statistics about the Twitter data and the performance of BaseX.

As Twitter attracts more and more users (over 140 million active usersin 2012) and is generating large amounts
of data (over 340 millions of short messages (‘tweets)) daily), it became areally exciting data source for all kind of
analytics. Twitter provides the developer community with a set of APIsfor retrieving the data about its users and
their communication, including the Streaming API for data-intensive applications, the Search API for querying
and filtering the messaging content, and the REST API for accessing the core primitives of the Twitter platform.

BaseX as Twitter Storage

For retrieving the Twitter stream we connect with the Streaming API to the endpoint of Twitter and receive anever
ending tweet stream. As Twitter delivers the tweets as JSON objects the objects has to be converted into XML
fragments. For this purpose the parse function of the X Query JSON Module is used. In the examples section both
versions are shown (tweet as JSON and tweet as XML). For storing the tweets including the meta-data, we use
the standard insert function of XQuery Update.

Twitter’s Streaming Data

Each tweet object in the data stream contains the tweet message itself and over 60 data fields (for further
information see the fields description). The following section shows the amount of data, that is delivered by the
Twitter Streaming API to the connected endpoints with the 10% gardenhose access per hour on the 6th of the
months February, March, April and May. It is the pure public live stream without any filtering applied.

Statistics

Total Number of Tweets in the 10% Stream per Hour
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Number of Tweets

12
Hour in UTC

Day Description Amount

Mon, 6-Feb-2012 Tota tweets 30.824.976
Average tweets per hour 1.284.374
Average tweets per minute 21.406
Average tweets per second 356

Tue, 6-Mar-2012 Tota tweets 31.823.776
Average tweets per hour 1.325.990
Average tweets per minute 22.099
Average tweets per second 368

Fri, 6-Apr-2012 Total tweets 34.638.976
Average tweets per hour 1.443.290
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Twitter

Average tweets per minute 24.054
Average tweets per second 400
Sun, 6-May-2012 Total tweets 35.982.976
Average tweets per hour 1.499.290
Average tweets per minute 24.988
Average tweets per second 416
Example Tweet (JSON)
{
"contributors": null,
"text": "Using BaseX for storing the Twitter Streant,
"geo": null,
"retweeted": false,
"in_reply_to_screen_nanme": null,
"possi bly_sensitive": fal se,
"truncated": false,
"entities": {
"urls": [
1,
"hashtags": |
1,
"user_nentions": [
]
B
"in_reply to_status_id_str": null,
"id": 1984009055807*****
"“in_reply_to_user_id_str": null,
"source": "<a href=\"http:\/\/twitterfeed.com" rel=\"nofoll oM ">twi tterfeed<\/
a>"

"favorited": false,

"in_reply_to_status_id": null,

"retweet _count": O,

“created_at": "Fri My 04 13:17:16 +0000 2012",
"“in_reply_to_user_id": null,

"possi bly_sensitive_editable": true,

"id_str": "1984009055807*****"

"place": null,
"user": {
"l ocation": "",

"default_profile": true,
"statuses_count": 9096,
"profile_background_tile": false,

"lang": "en",

"profile_link_color": "0084B4",

"id": 5024566**,

“"following": null,

"protected": false,

"favourites_count": O,
"profile_text_color": "333333",
"contributors_enabl ed": fal se,
"verified": false,

"description": "http:\/\/basex.org",
"profil e_sidebar_border_col or": "CODEED",
"nane": "BaseX",

"profil e_background_col or": "CODEED",
"created_at": "Sat Feb 25 04:05:30 +0000 2012",
"default_profile_imge": true,

"foll owers_count": 860,
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"geo_enabl ed": fal se

"profile_image_url _https": "https:\/\/siO0.tw ng.com/sticky\/
default _profile_i mages\/default_profile_0_normal.png",

"profile_background_image_url": "http:\/\/a0.tw ng. com /i mages\/thenes\/
t hemel\ / bg. png",

"profile_background_image_url _https": "https:\/\/si0.tw ng.com /i nmages\/thenmes
\/themel\/bg. png",

"foll ow_request_sent": null

"url": "http:\/\/adf.ly\/5kt Af",

"utc_offset": null,

"time_zone": null,

"notifications": null,

"friends_count": 2004,

"profile_use_background_i nage": true

"profile_sidebar_fill_color": "DDEEF6",

"screen_nane": "BaseX'

"id_str": "5024566**"

"show_al | _inline_nedia": false

"profile_image_url": "http:\/\/a0.tw ng.com/sticky\/default_profile_i nages\/

defaul t _profile_0_normal.png",
"is_ translator": false
"l'isted_count": O
}

}

oordi nates": nul

Example Tweet (XML)

<j son bool eans="retweet ed possi bly__sensitive truncated favorited
possibly_ sensitive__editable default__profile profile__background__tile
protected contributors__enabl ed verified default__profile__i mage geo__enabl ed
profile__use__background__i mage show__all__inline__nedia is__translator"
nunbers="id retweet__count statuses__count favourites__count followers__count
friends__count |isted__count"
nul I s="contributors geo in__reply__to__screen__nane
in_reply to_status__id__str in__reply to__user__id__str
in_reply to_status__idin_reply_ to__user__id place follow ng
follow__request__sent utc__offset time__zone notifications coordi nates"
arrays="urls indices hashtags user__nentions"
obj ects="json entities user">
<contributors/>
<t ext >Usi ng BaseX for storing the Twitter Streanx/text>
<geo/ >
<r et weet ed>f al se</ret weet ed>
<in__reply__to__screen__nane/>
<possi bly__sensitive>fal se</possibly__sensitive>
<truncat ed>f al se</truncat ed>
<entities>
<urls/>
<hasht ags/ >
<user__nmenti ons/ >
</entities>
<in__reply__to__status__id__str/>
<i d>1984009055807*****</ i d>
<in__reply__to__user__id__str/>
<source><a href="http://twitterfeed.con' rel ="nofoll ow' >twi tterfeed</a></source>
<favorited>fal se</favorited>
<in_reply_to__status__id/>
<retweet __count >0</retweet __count >
<created__at>Fri May 04 13:17:16 +0000 2012</created__at>
<in__reply__to__user__id/>
<possi bly__sensitive__editabl e>true</possibly__sensitive__editabl e>
<id__str>1984009055807*****</id__str>
<pl ace/ >
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<user >
<l ocati on/ >
<default__profile>true</default__profile>
<statuses__count >9096</ st at uses__ count >
<profile__background__tile>fal se</profile__background__tile>
<l ang>en</ | ang>
<profile__link__col or>0084B4</profile__link__col or>
<i d>5024566**</i d>
<fol | owi ng/ >
<pr ot ect ed>f al se</ prot ect ed>
<favourites__count >0</favourites__count>
<profile__text__col or>333333</profile__text__col or>
<contri butors__enabl ed>f al se</contri butors__enabl ed>
<verified>fal se</verified>
<descri ption>http://basex. org</descripti on>
<profile__sidebar__border__col or >CODEED</ profil e__si debar__border__col or >
<name>BaseX</ nanme>
<profile__background__col or >CODEED</ profi | e__background__col or>
<created__at>Sat Feb 25 04: 05: 30 +0000 2012</created__at>
<default__profile__inmage>true</default__profile__inage>
<fol | owers__count >860</f ol | owers__count >
<geo__enabl ed>f al se</ geo__enabl ed>
<profile__image__url__https>https://si0.tw ng.com sticky/
default _profile_inages/default_profile_0 normal.png</profile__imge__url__https>
<profile__background__inmage__url>http://a0.tw ng.com i nages/t henes/t henel/
bg. png</ profil e__background__i mage__url >
<profile__background__inmage__url__https>https://siO.tw ng. conli nages/thenes/
t henel/ bg. png</profil e__background__image__url__https>
<foll ow__request__sent/>
<url >http://adf.|y/5kt Af</url>
<utc__offset/>
<time__zone/>
<noti fications/>
<friends__count >2004</fri ends__count >
<profile__use__background__i mage>true</profile__use__background__i mage>
<profile__sidebar__fill__col or >DDEEF6</ profile__sidebar__fill__col or>
<screen__nanme>BaseX</ screen__nane>
<id__str>5024566**</id__str>
<show__al | __inline__nedi a>fal se</show__all __inline__medi a>
<profile__image__url>http://a0.tw ng. confsticky/default_profile_imges/
default _profile_0_normal.png</profile__inmage__url>
<is__translator>fal se</is__transl ator>
<listed__count>0</listed__count>
</ user>
<coordi nat es/ >
</json>

BaseX Performance

The test show the time BaseX needs to insert large amounts of real tweets into a database. We can derive that
BaseX scales very well and can keep up with the incoming amount of tweets in the stream. Some lower values
can occur, cause the size of the tweets differ according to the meta-data contained in the tweet object. Note: The
AUTOFLUSH option is set to FALSE (default: SET AUTOFLUSH TRUE)

System Setup: Mac OS X 10.6.8, 3.2 GHz Intel Core i3, 8 GB 1333 MHz DDR3 RAM BaseX Version: BaseX
7.3 beta

Insert with XQuery Update

These tests show the performance of BaseX performing inserts with XQuery Update as single updates per tweet
or bulk updates with different amount of tweets. The initial database just contained aroot node <t weet s/ > and
all incoming tweets are inserted after converting from JSON to XML into the root node. The time needed for the
inserts includes the conversion time.
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Single Updates

Amount of tweets

Timein seconds

Timein minutes

Database Size (without
indexes)

1.000.000 492.26346 8.2 3396 MB
2.000.000 461.87326 7.6 6997 MB
3.000.000 470.7054 7.8 10452 MB
Performance of BaseX - Inserting tweets into DB
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