XQuery Processing

A friendly Hello from the BaseX team
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Who we are and were we come from ...
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Database and Information System (DBIS) Group, U Konstanz

== BaseX was born here and is still an active research system



Who we are and what we are proud of ...

100% Open Source - BSD licensed XML DBMS
- database and source code is completely free

- small (~250 people), but steadily growing community o A

- users help users é\ v/l

- see how BaseX / XML is used in the wild NN\
OPEN SOURCE
O OO @Basexdb (Basex) % & E
<« C' |2 GitHub, Inc. [US]| https://github.com/BaseXdb == ,
O i © Explore Gist Blog Help Brow B % P W 2007

Repositories & Members # Edit BaseXdb's Profile

v
BASE R
TSNS s

Basex BaseX Extended Tests ‘ JOin Our mailininStS:
BasexXdb

Community

basex-talk, basex-announce, basex-commits

worldwide

- Fork us on github.com/BaseXdb/basex.git

5 0 14 - Check documentation docs.basex.org

BaseX Example Code


http://basex.org/open-source/
http://basex.org/open-source/
https://github.com/BaseXdb
https://github.com/BaseXdb
http://docs.basex.org/
http://docs.basex.org/

Who we are and houw we earn a living ...

Consultancy and Training

« We help to run BaseX in heterogeneous system architectures [ ,\ i; — A
« We provide trainings on XML, XQuery and BaseX itself BASE
SN
Software Development COMMERGCIAL
« Web applications in a pure X* technology stack et 2011

 BaseX enhancements, sponsored features

Legal entity to foster the Open Source project
 Currently 3 full-time employees and 3 part-time workers


http://www.dict.cc/englisch-deutsch/full-time.html
http://www.dict.cc/englisch-deutsch/full-time.html
http://www.dict.cc/englisch-deutsch/employees.html
http://www.dict.cc/englisch-deutsch/employees.html

The BaseX project

RESEARCH OPEN SOURCE COMMERCIAL
wnee 2008 wnce 2007 wnee 2011

HOME BASEX SERVICES CUSTOMERS OPEN SOURCE ~ ABOUT US CONTACT

° °o_ o
Prlorltles Welcome to BaseX
the XML database of your choice.

« High compliance rate to W3C standards
About BaseX
- XPath / XQuery e vy

17.01.2011 We are excited to announce the release [more]

We offer professional support, individual solutions for your Homepage Relaunch, Commercial Offerings
business, and trainings on XML, XQuery and BaseX. 17.01.2011 We are pleased to announce the relaunch [more]

.
- Extensions: XQuery Update, XQuery Full-Text  sumemacmeme e
° ’ available for use in your projects, and very easy to handle. 17.11.2010 We have added a simple tutorial how to [more]
» News archive

» Download BaseX 6.5

 High usability and stability ceotos vy v ——

e Performance, Performance, Performance

© BaseX Team 2011 Imprint | Donate  phjje 3 Tweet


http://basex.org
http://basex.org
http://basex.org

XQuery

What is XQuery 3.0? Extensions

« (more than a) query language for XML data o Full Text

« (more than a) counterpart to SQL « Update Facility
 functional language  Scripting Extension

extensible via user-defined functions and modules

general purpose language? Alternatives
« XSLT: comparable features, but
specialized on transformations
. SQL 2005:
tries to combine SQL and XQuery

== Information Processing Language




XQuery ...

... as a Functional Language

« prominent examples: Haskell, Scheme, OCAML, R

« based on the evaluation of functions: one input, one output
 no side effects (that would change the state of a program)

o higher-order functions: functions as arguments

e Iteration -* recursion

= XQuery 3.0 is a fully functional language




XQuery ...

Examples
: : « Nested query:
« Retrieve all item names:
//item/name <hits>{
, , S for Snum in 1 to 100
» Retrieve item with id=0: let Sname := concat("doc”, $i, ".xml")
/[item[@id = "0"] let $doc := doc($file)

for Siin Sdoc//item
where Si/price > 1000
for Siin //item group by Si/city

order by Si/@date return <hit>{ $i }</hit>
return Si/name }</hits>

« Returns names of all items, ordered by their date
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ID Query

M Hanoi Computes the Tower of Hanoi problem (n = 60):

declare function local:hanoi($n) {
if($n = 1) then (1) else (2 * local:hanoi($n - 1) + 1)
}; local:hanoi(60)

M Fibonacci | Calculates the Fibonacci number (n = 20):
declare function local:fib($n) {

if($n < 2) then ($n) else (local:fib($n - 1) + local:fib($n - 2))
}; local:fib(20)

B Tour Performs a Knight’s Tour on a chessboard. Author: Michael Kay (11 kb)

I Unicode Returns a formatted list of all Unicode characters (1.5 kb)




XML : the data /7 XQuery : the tool

The BaseX GUI

focus: ease of use

Interactive visualizations

keyword search

real-time querying and filtering

2 BaseX5.0-11mb A x

File Edit View Options Help

et @ R Lo (FE

XPath :‘ D

(=

Text

<person id="person37?"s>
<name=Mal ini1 Pouyioutas</namex>
<email address=mail to:Pouyioutas@utexas.edu</
email addresss
<addresss
<street>56 Godo St</streets
<city=Caracas</city=
<country=Ukraine</country>
<zipcode=25</zipcode>
</address>
<profile income="74967.74">
<business>Yes</business>
<age>30</age>
</profile=
</person=
<person id="persond?"=
<name=Siddharthan Urbach</name=
<email address=mail to:Urbach@uwindsor.ca</
email address>

AL L LSS LSS LTSS LSS LSS LSS LSS LSS LS LSS LSS LSS LSS LSS LSS LSS LSS LSS LSS LSS LSS SSS LSS SSS LSS

integrated XQuery editor

Visualizations

- give you better insight into your own data
- built on top of database

(low main memory usage)

homepage:

<profile income="70802.07">

doc("11mb.xml")/site/people/person

<interest category="category32"/>

vnmbmnmnt mabammman! b7 S

<homepage=http: /s .uwindsor .ca/~Urbach=/

<creditcard-6244 1765 5937 9640</creditcards

e i leeddd

income age
[ !
HKianlong Ushio 9876.00 43
Keung Yetim
Ishfag Lambe
Limnor Simone
Torkel Prodrodmidis 9876.00
Furnino Aloia
Mehrdad Rassart 6814372
Claudine Nunn 3437765 35
Budak Gahlot 9876.00
Friedrich Markovitch
Mehrdad Narahara
Hingbin Piramuthu 9876.00 25
Hirochika Solchenbach 3205231 21
Billur Talwar 46981.20
Shiby Tusera
Toyohide Nerima 29799.13
Bradd Mitkov
Jianming Kheirbek
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TreeView - XML Data Visualization

auctionic

profilefincome

‘open_auction|id="open_auction3]
i idde
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XQuery €ditor: Query Your Data

Q00 BaseX - factbook
«¢» a6 (D= (fEalEEET] [0 18 Hit(s)
- Search Ny B Lalas

VISTSSIIIS SIS SSSTSISSS SIS IS SSTSSSS SIS SIS SSSTSSS IS SIS SSTSTSS SIS SIS SSSSSSS SIS SIS SSTIS SIS SIS SIS SIS SIS SIS D

VISSSSSSSSISSSSSSSSSSSSS SIS SIS SSSTISS SIS SIS SSTSSSS SIS SIS SSSSSS SIS SIS SSSS SIS SIS SIS

XQuery - Query.xq =|[&d|[E][x]]|  Query Info ‘ |

Total Time: 328.48 ms

for $city in doc('factbook')//city/name/text()
where starts-with($city, 'Mu') Query: for Scity in doc('factbook')//city/name /text  *
order by $city (0 =
return Scity Compiling:
- rewriting where clause to predicate(s)
OK 1:1 mile )P - pre-evaluating doc("factbook”)
2 L &J @ - optimizing descendant-or-self step(s) v
VISTSISSISSISSISSISS SIS SIS SSS SIS SIS SSSSSS SIS SIS ISS SIS SIS SIS SIS SIS SIS SIS IS SIS SIS IS SIS SIS SIS IS SIS SIS SIS SIS TSI IS SIS SIS SIS IS IS SIS SIS SIS IS IS SIS IS SIS IS SIS SIS IS SIS SIS SIS SIS SIS SIS SIS SIS S
factbook.xml
mondial
{ne Unite.. Iran Turke Vie.. Inte.. Int.. Int.. N |-
A [Calre=Disp TS ja.. Ka.. Y V- A. M. N.. S Int.. N O
B.. Fin.. - NS £ Arge.. A. M M. * So. Inte.. 0.. O Unit..
- aly Irag | Uz A. | 1 nt.. o
F.. .. Uk.. M..[ [ {Ta..| Fem Cleate 5 [E :: In... Int.. i
= o | Z.. .- = N.. Unit..
IN-- B.. BU.. P.. P"Thail.- % K.. 1+ A.
N.. Russia ; — Cu.. Int.. In.. Int.. W..
N.. ih'"a India Can.. H.. P..United Stat. A € e I e
nt.. nt.. .
Poland ades IEH.. M Colo = Cali.. c. E- Univ.. World..
H J_- S8 MEXICO m
> 5.7 F.. G..In.. In.. Inter.. W..W.. Wo.. P
0..
S, Ind.. C.. EL. T. = Inter.. Wo..

doc("factbook.xml")/mondial /country/province 17 MB




OO BaseX 6.0 - fsml

I HIBIEAE . EAHE 4 Hit(s)
. Command 5 | [-] | LAIRs
SASSIISISSISSISISSISIISISS IS SIS IS SIS IS IS T IS IS SIS SIS SIS SIS SIS IS SIS IS SIS SIS IS SIS SIS SD Vf;llliIIIlllllllllllllIIIlllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllllllllllIIIlllllllllllllIlllllllllllllllIIIlllllllllllllIIIlllllllllllllIIIIIIIIIIIJ | SASTSSSSSSSSISSSSISSSSSSSSISSSSTSSSSSSSSISSSSTSSSSISSS SIS S SIS SIS IS SSSSSSSISSSSSSSSSSSS SIS S SIS SSSSS,)
—_— m 7
XQuery &) ] E] Isml [ Toml |
deepfs 7 deepfs
for $file in .//file Art Universe [ Art
where $file[./@name contains text Picasso Gerhard Richter [ Gerhard Richter
{"Woman", "night", "colours"} any : 2 [~ Picasso
] imgres.jpeg 16 KB
return $file Pablo Picasso - Friendship.jpeg 35 KB
Picasso-Le-baiser.jpeg 93 KB
7 type
# format
7 pixelHeight
7 pixelWidth
Picasso-The_Dream-Surrelism.jpeg 78 KB
picasso201.jpeg 27 KB
picasso31.jpeg 20 KB
picasso_Olga Khokhlova.jpeg 27 KB
picasso_woman_b.jpeg 125 KB
[ Van Gogh
vangogh-starry_night_ballancel.jpeg 2 MB
VanGoghES_700x533.jpeg 87 KB
7 type
# format
7 pixelHeight
7 pixelWidth
[ Universe
9 oK. » (7]
Time Needed: 2.97 ms

47 MB

XQuery (&)(@)(E)
7 deepfs
for $file in .//file Universe [ Art
where $file[./pixelHeight < 400] [~ Gerhard Richter
return $file| %Y 4900-colours-Gerha.. 220 KB
7 type
s format
7 pixelHeight
7 pixelWidth
%Y hppicl.jpeg 30 KB
7 type
picture
# format
7 pixelHeight
7 pixelWidth
%Y imgGerhardRichter2.j.. 58 KB
7 type
# format
7 pixelHeight
7 pixelWidth
%) richter72.jpeg 19 KB
[ Picasso
%) imgres.jpeg 16 KB
type
format
pixelHeight
pixelwidth

& OK. T Pablo Picasso - Friend.. 35 KB
2 Picasso-Le-baiser.jpeq 93 KB | ¥

Time Needed: 2.7 ms 102 MB

n

NN NN




-2 BaseX 6.0 - Friedrich
File Edit View Options DeepFS Help

¢t Ne@LL(FEEEERD 6

l Search

} Schnee

|
|
UALSSISSSISISSSSSIISSSISISSS SIS ISSS IS ISSS SIS STSSSSISSS IS ISTS SIS ISSSSSSSSS SIS ISS SIS SSSS SIS S SIS SIS SIS IS

Text d\\ﬁj\

<file name="Eichbaum im Schnee [1829, 71x48].jpg" size="193667"
mode="33188" uid="0" gid="0" atime="1263149675531" ctime="
1263149675531" mtime="1155867478000" nlink="1" suffix="jpg"/>
<file name="Eiche im Schnee [1829, 44x35].jpg" size="520890"
mode="33188" uid="0" gid="0" atime="1263149675531" ctime="
1263149675531" mtime="1238830334009" nlink="1" suffix="jpg"/>
<file name="Huenengrab im Schnee [1807, 62x80].jpg" size="
261912" mode="33188" uid="0" gid="0" atime="1263149675562"
ctime="1263149675562" mtime="1155671173000" nlink="1" suffix="
jpg"/>

<file name="Klosterfriedhof im Schnee [1819, 121x170].jpe"
="51988" mode="33188" uid="0" gid="0" atime="1263149675578"
ctime="1263149675578" mtime="1156932053000" nlink="1" suffix="
jpg"/>

<file name="Verschneite Huette (Huette im Schnee) [1827, 31x25]
.Jpg" size="331897" mode="33188" uid="0" gid="0" atime="
1263149675609" ctime="1263149675609" mtime="1156703091000"
nlink="1" suffix="jpg"/>

size

SASTSSISIISISSISISSISISSISIS SIS IS IS SIS IST IS IS SIS IS SIS SIS IS IS SIS SS IS SIS IS SIS IS SIS SIS IS IS SIS SIS IS SIS SIS

suffix name size mtime v

X

jpg  Die Schwestern suf dem Balkon [1820, 74x52]jpg S5 KB 18.082006 04:16 | A
jpg Eichbaum im Schnee [1825, 71x48]jpg 189 KB  18.082006 04:17
jpg Eiche im Schnee [1825, 44x35]jpg S0S KB  04.04.2009 09:32
a jpg Einsamer Baum [1821, 55x71]jpg 111 KB  18.082006 04:16
ﬂ jpg Elblandschaft [1823, 22x31]jpE 362 KB  04.042009 09:44

ﬂ jpg  Erinnerung an des Riesengebirge [1835, 74x103)jpg 178 KB 27.082006 20:23 | =
a jpg Felsenschiucht [1823, 91x72)jpe 126 KB  18.082006 04:17
ﬂ jpg  Felsriff am Meeresufer [1824, 22x31]jpe 106 KB  18.082006 04:17
ﬂ jpg HFachlandschaft am Greifswalder Bodden [1834, 26x3. 186 KB 27.082006 20:24
a jpg  Frau am Fenster [1822, 44x37)jpg 331 KB 04.042005 08:07
a jpe Frau am Meer [1818, 21x30)jpg 24 KB 13.08 2006 22-52
a jpe  Frau vor der untergehenden Sonne [1820, 22x301jpg 110KB  27.08.2006 20:25
a jpg  Fruehschnee [1828, 44x35]jpe 474 KB 04042009 0948
a Jpe  Gartenterrasse [1812, 54x700jpg 184 KE  04.04.2009 2036
a jpg Geblrgslandschaft mit Regenbogen [1810, 70x102)jpg  335KB  04.0420095 0836

Time Needed 6.45ms




Main Area of Activity

Web Application Development using XML Technologies




Starting situation

e Datais present as XML

. <file name="05_Like_A_Rolling_Stone.mp3">

<metadata>
<title>Like A Rolling Stone</title>
<artist>Bob Dylan</artist>
<composer>Bob Dylan</composer>
<album>Greatest Hits</album>
<track>5/10</track>
<recording_date>1965-06-21</recording_date>
<genre>Folk</genre>
<encodedby>1iTunes 8.0.2</encodedby>
</metadata>

</file>

W3C
XML
H




XMU Technologies

XML
Schem

e ™
W3C
W
XForms

H

W3C

rl

o/

XML
S

4 I
W3C

XQuery

Full-Text

... Us€ them!

XQuery

4 )
W3C
o/
XSLT
—




W3C

XForms
ﬁ

Standard for the generation of electronic forms

All form widgets are working
e on the same XML data model

e in asynchronized manner

Widget are directly coupled to the data model

XML data model

<xXf:model>
<xf:instance>
<data>
<:iaa:a />
</data>
</xf:instance>
</Xxf:model>

-

N

<file name="05_Like_A_Rolling_Stone.mp3">
<metadata>
<title>Like A Rolling Stone</title>
<artist>Bob Dylan</artist>
<composer>Bob Dylan</composer>
<album>Greatest Hits</album>
<track>5/10</track>

~

<recording_date>1965-06-21</recording_date>

<genre>Folk</genre>
<encodedby>iTunes 8.0.2</encodedby>
</metadata>
</file>

/




W3C

XForms
E
4 N a )
<xf:model> XMU data model Output form
<xf:instance> _ i , |
<file name="05_Like_A_Rolling_Stone.mp3"> <xf:output ref="//title">
<metadata> 1 — “<xf:label>Current title is: <xf:label>
<titlesLike A Rolling Stone</titles % </xf:output>
<artist>Bob Dylan</artist> -
<composer>Bob Dylan</composer> N~ g )
<album>Greatest Hits</album> NN
<track>5/10</track> /\ < ~
<recording_date>1965-06-21</recording_date> S - Input fOPm
<genre>Folk</genre>
<7;2§gggggz>ﬂunes 8.0.2</encodedby> <xf:input ref="//title" incremental="true">
</file> <xf:label>Change title to: </xf:label>
</xf:instance> </xf:1nput>
</xf:model>
_ / N /
Output forms Input forms

Current title is: Like A Rolling Stone

Artist set to: Bob Dylan
Date of Recording: 21.06.1965
Folk

Selected genre:

Change title to: Like A Rolling Stone

Change artist to: Bob Dylan
21.06.1965

Change recording date:

Genre: Folk |


http://livepage.apple.com/
http://livepage.apple.com/
http://livepage.apple.com/

800 MP3 ¥Forms Demo
E MP3 XForms Demo [ + L

@/}E file:// /Users/holu/Documents/Defense /Code/mp3-demo.xmi c ] [ *§~ Google Q) ['ﬁ‘l [ﬂv] [@l

XML Data Model - matches Basex-FS' bi-directional transducer for mp3 files

<file pame="@5_Like_A Rolling_Stone.mp3"=
<metadata=
<titlexLike A Rolling Stone</title-
<artist=Bob Dylan</artist=>
<composer=>Bob Dylan</composer=
<album=Greatest Hits</album=
<track=5/10=/track>
<recording_date=>1965-86-21</recording_date=
=genre=Folk</genre=
<encodedby=iTunes 8.8.2</encodedby=
</metadata=
<fTile>

XForm Widgets - coupled to and synchronized with XML Data Mode

Output forms Input forms
Current title is: Like A Rolling Stone Change title to: | Like A Rolling Stone
Artist set to: Bob Dylan Change artist to:  Bob Dylan
Date of Recording: 21.06.1965 Change recording date: 21.06.1965 :
Selected genre: S Genre: Folk =|

Reload from MP3




General Solution Strateqgy

e Use established industry standards

e Leverage consistent, uniform technology stack

e A : :
- W3C
NOSQL Persistence
XML Database i Xt
E :
4 h | W3C
i @
PHP v
Ruby Business Logic rauery
| XML Schema
ﬁ
- ) r~
* W3C
XForms
HTML Presentation XHTML
ﬁ
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) /
Load view
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User Action




-
Model

Data Stores

Request

ﬁ

Provide Data

;

Data

<— Modify Data

e N
Controller

) /
Load view

N
71
Dispatch

*
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|
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|
|
|
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User Action

e N
View
Presentation

Persistence
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

\/
Business Logic

\
Presentation

XML

XQuery

XHTML




Interactive Search




DaBi Datenbibliothek

gene -pott 10 Treffer
o Ahnliche Treffer

WEB APPLICATIONS

N
XHTML ) \ APPSERVER BASEX
T —
et/ P
I ‘ v
g\ BASE
Search ) \l LN
Forms ||| = = = D= == = = < ; - —--DB CIient -_———
[ [
Servlet: DB:
| \ Cookies Persistence
Web Services i Sessions Indexing
Templating Querying
ﬁ ﬁ
[

Representational State Transfer - programming paradigm for web applications



DaBi Datenbibliothek

gene -pott
# Ahnliche Treffer

CLIENT
GET or POST Request

N
GET:

/app/controller/index

ﬁi FaseX.ora
[ )

DM

To maximize

BaseX is a very light-weight, high-performance
and scalable XML Database engine and
XPath/XQuery Processor, including full

your
productivity
and

n
workflows, we

support for the W3C Update and Full Text gﬁzssinnal
extensions. An interactive and user-friendly support, highly

GUI frontend gives you great insight into your  syetomized
XML documents. software

solutions and
BaseX is a very light-weight, high-performance ~ individual BO y
and scalable XML Database engine and Trainings on

XML, XQuery

XPath/XQuery Processor, including full and BaseX. Our

support for the W3C Update and Full Text Pmduef itself

extensions. An interactive and user-friendly is completely
en Souree

GUI frontend gives you great insight into your 0]
Besyous ENEINCOYOUT (Bop-tioepsed)

XML documents. and platform
independent;!

Cookies

[ 10 Treffer

APPSERVER

Servlet

— — — /app/controller/index — —p

AN

< — - response Object . — — —

controller.xq
business logic

index.xq
template

[N

Layout

Result

WEB APPLICATIONS

N
XHTML

]

Search
Forms

N

]

Web Services

BASEX

Result

APPSERVER

= & — - DB Client — — —

Servlet:

Cookies

Sessions
Templating
—

BASE
Zao

DB:
Persistence
Indexing
Querying
e




DaBi Datenbibliothek

gene -pott [ 10 Treffer =
o Ahnliche Treffer

1-10 Weiter
Tl [Afagon [Avorn [Versg __________ Jlahr
Das "glaserne" Tier: Ein- und Ausblicke in Genome und Gene 1 Brem, Gottfried Wissenschaftliche Verlagsgesellschaft 2012
von Haustieren Stuttgart
E ;
Anstecker "Ich berate gerne" 1 Deutscher Apotheker Verlag 2010
Verbandstoffe fiir die Kitteltasche 1 Brandt, Hartmuth  Wissenschaftliche Verlagsgesellschaft 2010
Kerkmann, René  Stuttgart
o oo oo |
Verbandstoffe
n.__..- S ————
Die Wiener rechtstheoretische Schule 1 Kelsen, Hans Franz Steiner Verlag 2010
Merkl, Adolf
Verdross, Alfred
Klecatsky, Hans
R.
Marcic, René
Schambeck,

Herbert




o :-(- l.;‘"» o@m&i’qa‘
¥ g, 7 *
" 2 g _

Thank You !
XQuery Processing

A friendly Hello from the BaseX team

XUGS 5, Stuttgart, May 13 2013

Dr. Christian Griin, Dr. Alexander Holupirek
Database & Information Systems Group
University of Konstanz

BaseX.org



W3C

XML
Schema

W3C
o/
XQuery
Full-Text

W3C
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o/

XML
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Business Logic
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Presentation

W3C
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