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Data Exchange

Data Exchange: Transfer of data from one system to another.

Data Exchange Format: Format used to represent (encode) the
transferred data.

System A a > System B

Server
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Web Data

Web Data is heterogeneous with respect to the employed
1. Data Exchange Format (Technical Heterogeneity)

2. Character Encoding (Syntactical Heterogeneity)

soN_ ASCH
N
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Outline
N

1. Data Exchange Formats - Part |
1. Character Encoding

2. Comma Separated Values (CSV)

1. Variations
2. CSVin Java

3. Extensible Markup Language (XML)

Basic Syntax
DTDs
Namespaces
XPath
XSLT
XML in Java

S o o
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Character Encoding

— Every character is represented
as a bit sequence, e.g. “A” = 0100 0001

— Character encoding: mapping of “real”

characters to bit sequences UTF-8 #93.7%
ISO-8859-1 M 3.1%
Windows-1251 §0.9%

— A common problem in
. . Windows-1252 ]0.6%
data integration: shife 315 10.45%

GB2312 10.3%
EUC-KR ] 0.3%
ISO-8859-2 | 0.1%
SChei¥e Windows-1250 |0.1%
EUC-JP |0.1%
GBK | 0.1%

Big5 | 0.1%
IS0-8859-15 | 0.1%
Windows-1256 | 0.1%

IS0-8859-9 |0.1%
E W2Techs.com, 22 July 2019
i . Percentages of websites using various character encodings

CODERS LOVE UNICODE

http://w3techs.com/technologies/overview/character_encoding/all

http://geekandpoke.typepad.com/geekandpoke/2011/08/coders-love-unicode.html
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Character Encoding: ASCII, ISO 8859

— ASCII (,American Standard Code for Information Interchange®)
ISO 646 (1963), 127 characters (= 7 bits), 95 printable:
#S%& " () *+,-./0123456789: ; <=>7

@ABCDEFGH I JKLMNOPQRSTUVWXYZ[\]"_ Ascll

“abcdefghi jkImnopgrstuvwxyz{| }~

— Extension to 8 Bits: ISO 8859-1 to -16 (1998)

— covers characters of European languages
— well-known: 8859-1 (Latin-1)
— including: A, O, U, R, C, E, é, ...

— But the Web speaks more languages...
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Character Encoding: Unicode

ISO 10646
— first version 1991 (Europe, Middle East, India)
INC

— 17 code pages of 16 bit

obDe

— covers even the most exotic languages

N S p— g o~
DA A B C ARIAIEIREY

2 RN maﬂgsrsd’wu _
N ﬁﬁz Aarazinlaluzsy

HOW DARE
you!!!
FROM NOW
ON YOU’'LL

T

A logais culeMe SMy

X ety € B sles) Lgdnls
H *]- losled) 2 2mells “ Loflm
Y el o A HEE Lo

HE WAS NOT AMUSED

http://geek-and-poke.com/geekandpoke/2013/8/29/when-it-all-began
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Character Encoding: Unicode

0001 | (23 | 04 | o OIIZHNEY 09 0 [0 [oC (oD oF |
-. 12 13 14 15 1ﬁ 18 -E\ Ecl 1C
-.-.-.--.--PDllE
3081 B2 5 4 9 3A 3B 3C 3D 3E

41 42 43 49 4A 4B 4C 4IZI 4E
51 52 53 59 5A 5B 5C 5D 5E
61 62 63 69 6A 6B 6C 6D 6E
71 72 73 79 7A 7B 7C 7D 7E
81 82 83 85 89 8A 8B 8C 8D 8E

4 95 9 9A 9B 9C 9D 9E 9

..-.. AS IS I“E. AEI....
BO Bl B2 B3 B4 B5 B6 B7 B3 B9 BA BB BC BD BE BF
CO C1 €2 C3 C4 C5 C6 C7 C8 C9 CA CB CC CD CE CF
........ D8 D9 DA DB DC DD DE DF

EO E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF
FO F1 F2 F3 F4 F5 F6 F7 F8 F9 A |FB FC FD EE-

3F
4F
5F
6F
7F
8F

40
50
60
70
80

46
56
66
76
86

48
58
68
78
88

44
54
64
74
84

45
55
65
75

47
57
67
77
87

Source: Wikimedia Commons

Latin scripts and symbols
Linguistic scripts

Other European scripts
African scripts

Middle Eastem and
Southwest Asian scripts

Central Asian scripts
South Asian scripts
Southeast Asian scripts
East Asian scripts
Unified CJK Han
American scripts
Symbols

Diacritics

UTF-16 surrogates and
private use

Miscellaneous characters

Unallocated code points
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Character Encoding: UTF-8

— UTF-8: Variable length encoding for Unicode

— Recommended character encoding for the Web

— Rationale:

Bits of

[
11
16
21
26
3

First Last

L+0000 U+007F
L+0080 U+07FF
LI+0800 U+FFFF
U+10000 | U+1IFFFFF
U+200000 U+3FFFFFF
U+4000000 U+7FFFFFFF

Source: Wikipedia

Bytes in
code point code point code point sequence

— less common ones are encoded in 2-6 bytes

— fast transmission of files over the internet!

Byte 1 Byte 2 Byte 3

(4 4 e 8 4

110==xxx | 10xx=HH:

111 0xx=x | 10=xxxxx | 10xxxxEx:
111710xxx | 10HHHHHH | IO
11177 0xx | 10HHHHHH | IO

11113171 0x% | 10xx=xxy | 10NN

— common characters are encoded using only one byte

Byte 4 Byte 5 Byte b

10X
10=xx=H® 10X Ex

10==xxxy 10 x| 10X =

University of Mannheim — Prof. Bizer: Web Data Integration



Handling Character Encoding
- 00001

Editors such as Notepad++ support encoding conversion.

i C:\Users\Heiko\Documents\Forschung\DataMiningWithLOD\examples\oscars_best picture.csv
File Edit Search View | Encoding Language Settings Macro Run Plugins  Window ?

J o~ H & - || EncodeinANSI ba| 2 x| '_c"_||—=—+. |§__‘§LJ
— Encode in UTF-8 without BOM

|=| oscars_best picture csv Encode in UTE-8

Black Swan, EncodeinUCS-2 Big Endian

The Fightex EncodeinUCS-2Litte Endian

Character Set »

i R ==

Inception,B

Ihe Kids AT  convert to ANSI

The King's Convert to UTF-8 without BOM
127 Hours,k  Convert to UTF-8

The Social Convert to LICS-2 Big Endian
Toy Story 3 Convert to UC5-2 LitHe Endian
True Grit, HO

1C Winter's Bone, NO

11 Avatar, NO

12 The Blind S5ide, N0

Il 0y Ln

T e B £
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Handling Character Encoding in Java

FileInputStreams allow you to specify the character encoding.

BufferedReader BR = new BufferedReader(
new InputStreamReader(

new FilelnputStream(‘'data/encoding utf8. txt") ;
while(BR.ready())

System.out.printIn(BR.readLine());

El Conscle 23 E‘._ Problems @ Javadoc @ Declaration [E] Task List <" Search

= 0O

Xk | BRpEFE A B -9~
<terminated > FileEncoding [Java Application] C:\Program Files\Javaljdk7\binljavaw. exe

Without correction:

Immer A,rger mit dem Encoding!
with correction:

Immer Arger mit dem Encoding!

=
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2. Comma Separated Values (CSV)

— Data model: Table
— used for data exported from RDBMs and spreadsheet applications

— quite widely used on the Web and on public data portals

— thefirst line is often used for headers (attribute names)

— Example:
firstname, lastname,matriculation,birthday

thomas,meyer,3298742,15.07.1988
lisa,muller,43287342,21.06.1989

— Advantage: Data representation with minimal overhead

— Disadvantages
— restricted to tabular data
— hard to read for humans when tables get wider

— different variations, no support for data types
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Comma Separated Values (CSV) - Variations

_ Fi
Field Separators Tech B
. Importieren
- Com ma, SemICOIOn, Zeichensatz :i_|r|i|:|:||:||': (LTF-3)
tab, .. Sprache IStanu:Iaru:I - Englisch {USA) j
ab Zeile I 1 3:
— Quotation marks Trennoptionen
" Feste Breite {* Getrennt
— for mark”’]g Stnngs [T Tabulator W Komma [ Semikolon [ Leerzeichen [~ Andere I—
™ Feldtrenner zusammenfassen Textirenner G
— Header included Weitere Optionen
[T werte in Hochkomma als Text [T Erweiterte Zahlenerkennung
— nor not
. . . . Spaltentyp Iﬁ
— Dealing with the variations Siandard Fandad ] =
iCnum.:ry lfnnsu.mptinn
1. configuration SEverioe s
4 Malta 7.7
2. automatic detection = p-2
7 Madarl=ns o a l;l
. I |
3. standardized metadata: : L
W3C Tabular Data and pife Abbrechen o

Metadata on the Web
https://www.w3.org/TR/tabular-data-primer/
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Processing CSV Files in Java
- 00001

— Apache Commons CSV Commons CSV

— Provides simple API for iterating
over CSV files

— http://commons.apache.org/proper/commons-csv/

— Example:

Reader 1n = new FileReader(''data/data.csv');
Iterable<CSVRecord> parser = CSVFormat.EXCEL.parse(in);
for (CSVRecord record : parser) {
if(record.getRecordNumber()>1) { —==:::{ skip header line ]

String firstname = record.get(0);
String lastname = record.get(l);
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3. XML - eXtensible Markup Language

— Standardized by W3C in 1998

— Widely used format for data exchange in _1‘ |
the Web and enterprise contexts

— Data model: Tree "

A

— Meta language
— defines standard syntax

— allows the definition of specific languages (XML applications)

Meta Language (syntax)

XML Application

MathML XML/EDI XBRL RSS
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3.1 XML - Basic Concepts and Syntax

1. Elements

<physician 1d="D125436">
_ Enclosed by palrs Of tags <name>Dr. Mark Smith</name>
<address>
<phyS|C|an> </phyS|C|an> <street>Main St.</street>
<number>14</number>
_ Empty elements: <city>Smal ltown</city>
</address>
<young /> <telephone>
<number>+44 123 456789</number>
. </telephone>
2. Attributes <hours>
. ] <monday>9-11 am</monday>
<physician id="D125436"> <tuesday>9-11 am</tuesday>
3. Hierarchy </hours>
: </physician>

— exactly one root element!
<physician>
<address> ... </address>
<telephone> ... </ telephone>

</physician>

University of Mannheim — Prof. Bizer: Web Data Integration Slide 16



XML as a Tree
N

<physician>
<name>Dr. Mark Smith</name>
<address>
<street>Mailn St.</street>
<number>14</number>
<city>Smal ltown</city>
</address>
<telephone>
<number>+44 123 456789</number>
</telephone>
<hours>

</hours>

</physician> m

—hame——  —adiress T
“Dr. Mark Smith” <___number >

“+44 123 456789

street number city >

“Main St.” “14” “Smal ltown”
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HTML versus XML
N

— HTML: Aimed at displaying information to humans
— mixes structure, content, and presentation

— XML: Aimed at data exchange

— separates structure, content, and presentation

<html> <physician>
. <name>Dr. Mark Smith</name>
<b>Dr. Mark Smith</b> <address>
<i>Physician</i> <street>Main St.</street>
Main St. 14 <number>14</number>
Smal Itown <city>Smalltown</city>
. </address>
</html> <telephone>
<number>+44 123 456789</number>
</telephone>
</physician>
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Overall Structure of an XML Document

CD2.xml

<?xml version=""1.0" enc:oding:"UTF—8"’?>~=J—/"J Prolog
\‘ (required)

<IDOCTYPE CD SYSTEM "CD.dtd'>

<I-- Description of a CD —::Qt::::::\\\\J Document Type

\ Definition

<CD ArticelNo="2"> ::::] (optional)
<Artist>Moby</Arti \\\\t>>
Comments
<Album>Play</Album> (optional)
< >
Re|eggeggtgooo ] Root Element
S (required)
</ReleaseDate>
<Label>Mute (EDEL)</Label>
N Additional
<Format>CD</Format> Elements
</CD> (optional)
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Well-formed XML Documents
N

Document that complies to the syntax requirements of XML

1. Closing tag for each opening tag

2. Proper nesting of tags

3. Only one attribute with a specific name, ...

Well-formed

<physician 1d=*“D1254" >
<name>Dr. Mark Smith</name>
<address>
<street>Main St.</street>
<number>14</number>
<city>Smalltown</city>
</address>
<telephone>
<number>+44 123 456789</number>
</telephone>
<hours>
<monday>9-11 am</monday>
<tuesday>9-11 am</tuesday>
</hours>
</physician>

Not well-formed

University of Mannheim — Prof. Bizer: Web Data Integration

<physician 1d="D1254" 1d=*US43759">
<name>Dr. Mark Smith</name>
<address>
<street>Main St.</street>
<number>14</number>
<city>Smalltown</city>
<telephone>
<number>+44 123 456789</number>
</address>
</telephone>
<hours>
<monday>9-11 am
<tuesday>9-11 am</tuesday>
</hours>
</physician>
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Sometimes, we need more than trees ...

<student>
<name>Stefanie Muller</name>
<course>
<title>Web Data Integration</title>
</course>
<course>
</course>
</student>
<student>
<name>Franz Mailer</name>
<course>
<title>Web Data Integration</title>
</course>

<course>
<title>Web Data Integration</title>
<student>
<name>Stefanie Muller</name>
</student>
<student>
<name>Franz Mairer</name>
</student>
</course>
<course>
<title>Data Mining</title>
<student>
<name>Stefanie Muller</name>
</student>

B

If we organize the XML by students,
we have to replicate courses

University of Mannheim — Prof. Bizer: Web Data Integration

If we organize the XML by courses,
we have to replicate students
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XML References
N

- Trees are limited when it |8 et L M Ter</nane>
_ . i U
comes to n:m relations </student>
— Problem: data duplication <student 1d="stud02”>
_ <name>Franz Mairer</name>
— consistency </student>
— storage <course>
_ transmission volume <title>Data Integration</title>
<lecturer>
— Solution: IDs and references <name>Christian Bizer</name>
</lecturer>

<attendedBy ref="stud0l1” />
<attendedBy ref="stud02” />
</course>
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The XML Standards Family

XML: Meta language for defining markup languages; provides standard
syntax

DTD: Language for defining the structure of XML documents; XML
applications

XML Schema: More expressive language for defining the structure of XML
documents, includes data types

Namespaces: Mechanism for distinguishing between elements from
different schemata

XPath: Language for selecting parts of an XML document
XQuery: Query language; more flexible than XPath; similar to SQL
XSLT: Template language for transforming XML documents; uses XPath

DOM, SAX: Standardized programming interfaces for accessing XML
documents from within different programming languages

XPointer: XML application for defining hyperlinks between elements in
different XML documents; combines URLs and Xpath
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3.2 Document Type Definition (DTD)
]

. . I
— Defines valid content structure of an XML document EDTD
— allowed elements, attributes, child elements, optional elements

— allowed order of elements

— DTDs can be used to validate an XML document from the Web
before it is further processed.

— XML documents are called “valid” if they are
— well-formed (syntactically correct)

— andsuitaDTD
— DTD is part of the W3C XML Specification
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Referring from a Document to its DTD

physician.dtd _— — 5Xamp- xml
<IELEMENT physician ( ) < <IDOCTYPE physician @
= cc P ces
name \\\§EEZ§1plan.dtd
address*, <physician>
telephone?, <name>Dr. Mark Smith</name>
fax?, <address>
hours)> <street>Main St.</street>
<number>14</number>
<!ELEMENT address ( <city>Smal I town</city>
street, </address>
number, <telephone>
city)> <number>+44 123 456789</number>
</telephone>
<IELEMENT street (#PCDATA)> <hours>
<IELEMENT number (#PCDATA)> <monday>9-11 am</monday>
<tuesday>9-11 am</tuesday>
</hours>
1> </physician>
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Document Type Definition (DTD)
- 00001

1. Defining child elements and their order
<IELEMENT address(street,nr,addline*,zip,city,state?) >

— ? marks optional, * marks repeatable elements, + means at least once
— #PCDATA: Parsed character data that may include further elements.

— #CDATA: Character data that is not parsed.
— alternative elements <IELEMENT TextlncBold ((#PCDATA | B)*)>

2. Defining attributes

<IATTLIST person number 1D #REQUIRED
title CDATA #IMPLIED
supervisor IDREF #IMPLIED>

— #REQUIRED = value necessary
— #IMPLIED = no value necessary

— |D and IDREF are used to define references
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Example: A Complete DTD
- 00001

CD.dtd

<?xml version="1.0" encoding="UTF-8"7>
<I-- Document Type Definition: CD-Example -->

<IELEMENT CD (Artist, Album,
ReleaseDate, Label, Format)>
<IATTLIST CD ArticleNo CDATA #REQUIRED>

<IELEMENT ReleaseDate (#PCDATA)>
<IELEMENT Format (#PCDATA)>
<IELEMENT Artist (#PCDATA)>
<IELEMENT Label (#PCDATA)>
<IELEMENT Album (#PCDATA)>
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XML Schema

~ More flexible than DTDs W3C

— minimum and maximum number of elements

— data types (numbers, dates, ...)
— support for namespaces

— modular schemas are possible

— Standardized by W3C (2004)

— XML Schema documents are XML documents themselves
— unlike DTDs

— but more verbose syntax
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XML Schema Data Types

— Simple data types Built-in Datatype Hierarchy
are built in e e

|al_L complex types |

any3impleType

— complex types can be | — | | -
defined by the user |durat:i_|:|n | |dateT:Lme ||t:i_me ||date ||gYearIU]Dnth ||gYear ||gIt']DnthDa3r ||gDay||gIt']Dnth|

| | | | | | | |
-_ XM L SChema |b|:n:|lean ||baseE*‘lBinary ||hexBinary ||f_LDat | |dc|uble | |anyT_TRI ||QIIIa.me | |IIIOTATIOIII |

data types are [eEe-ng] El'g
aISO used by RDF |nnrmalized5tring| integer

tDkEEI |nDnPDsitiveInteger ||_L|:|ng||nDnHegativeInteger |
|language | |In]a:me | |IIHL']TOKEIII | |negativeInteger ||:i_nt ||unsignedln:|ng ||p|jsitivelnteger |
)
| Hame ||I-]IU]TO;<EI-IS | |short | [unsignedint |
|IDR=EF | |EI-IT:ITY| [byte |[unsignedshort |
1 1
XML Schema Part 2: Datatypes Second Edition |IDREFS ||[ENTITIES | [unsignedByte |

http://www.w3.0org/TR/xmlschema-2/
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3.3 XML Namespaces
- __0_0000__]

* Problem: Elements with the same name but different meaning
(homonyms) may occur in different schemata.

 How can we distinguish such elements if schemata are mixed
in the same document?

<physician>
<name>Dr. Mark Smith</name>
<address>
<street>Main St.</street>
<number>14</number>
<city>Smalltown</city>
</address>
<telephone>
<number>+44 123 456789</number>
</telephone>
<hours>
<monday>9-11 am</monday>
<tuesday>9-11 am</tuesday>
</hours>
</physician>
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XML Namespaces
- __0_0000__]

Mechanism for distinguishing between elements from
different schemata by naming them with URIs.

« Shorthand notation with prefix for qualified names (QNames): prefix:name
« Default namespaces are possible

<physician xmlns = “http://www.med.com/physician/*
xmIns:addr = “http://www.med.com/addr/>
<name>Dr. Mark Smith</name>
<addr:address>
<addr:street>Main St.</addr:street>
<addr :number>14</addr:number>
<addr:city>Smal ltown</addr:city>
</addr:address>
<telephone>
<number>+44 123 456789</number>
</telephone>
<hours>
<monday>9-11 am</monday>
<tuesday>9-11 am</tuesday>
</hours>
</physician>
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3.4 XPath
-]

Language for selecting sets of nodes from an XML document.

W3C standard since 1999 (Version 2.0: 2010) weather

« Used by ..
« XSLT
XPointer —  temp
XML Databases B o
Java JAXP API
« Result of a XPath expression: Node Set - Oy
"""" I
|
e Tutorial: - emp !
https://www.w3schools.com/xml/xpath_intro.asp 4 |
-7 KL loc :
: |

Selected Node Set -7 .
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XPath Node Types
- 00001

Node Type Explanation

Root node Abstract root of XML tree
Note: This node lies one level above the root XML element and is
used to access processing instructions

Processing Processing instructions are for instance references to style

instruction node sheets. All lines that start with <? and end with ?>

Element node Each element of the document (Start-Tag ... End-Tag)

Attribute node Each attribute of an element (e.g. date = “5/1/2017%)

Text node Largest possible connected character sequence. Example: The
element <word><b>C</b>hris</word> contains two text nodes:
,C“and ,hris”

University of Mannheim — Prof. Bizer: Web Data Integration Slide 33



Example: XPath Node Types
- 00001

Root node
Processing instr.: xml-stylesheet Element node: weather
I
Attribute node: date="7.5.2015* Element node: city
I |
Attribute node: name="Berlin“ Element node: temp Element node: condition
Text node: 22 Text node: sunny

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/css" href="weather.css"?>
<weather date="7.5.2015">
<city name="Berlin"'>
<temp>22</temp=>
<condition>sunny</condition>
</city>
</weather >
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Selecting Node Sets with XPath
- __0_0000__]

— Nodes are addressed using localization paths.

— Each path consists of a series of localization steps, similar to
addressing files in the file system.

— Example: /weather/city/condition

Root node

Localization Step 1

\ 4

Processing instr.: xml-stylesheet Element node: weather

| Localization Step 2

A 4

Attribute node: date="7.5.2015* Element node: city . .
- Localization Step 3
' : =“Berlin“ : T El t node: conditi
Attribute node: name="Berlin Element node: temp ement node: condition
Text node: 22 Text node: sunny
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XPath Operators
- __0_0000__]

Syntax Explanation

weather Element nodes are addressed using their name

@date Attribute nodes are addressed using @name
(Result: date = “7.5.2012%)

temp/text() Text nodes are addressed using /text() (Result: 22)

/ Selection of the root node

[ltemp Selection of all temp-nodes, no matter on which level(s) of the
document (Result: temp)

city/* The /* operator selects all child element nodes

city/@* The /@™ operator selects all child attribute nodes

city/*[2] (Result1: temp, condition; Result2: name = “Berlin“; Result3:
condition)

city/node() Selection of all child nodes independent of their type. (Result:
temp, condition, name = “Berlin)

/lcityl/.. Using .. it is possible to address the parent elements of an
element (Result: weather).

[temp | //condition The and operator allows several localization paths to be applied
in parallel
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XPath Example 1: Localization starts at Root Node
- 00001

« Example: /physicilan/address/street

 First/ stands for root node

< name address — hours >
“Dr. Mark Smith” <___number >
“+44 123 456789
street number > <oty >
“Main St.” “14” “Smal I town”
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XPath Example 2: Localization starts at Context Node
- __0_0000__]

 Example: number

* No / before first element means start at context node (marked green)

 (Context node exists for instance in XSLT

— name address — hours
“Dr. Mark Smith” <___number >
“+44 123 456789
street number > < city >
“Main St.” “14” “Smal Itown”
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XPath Example 3: Select all Child Element Nodes
- 00001

« Example: /physician/*/number

» Asterisk (*) can be any element

— name address — hours
“Dr. Mark Smith” <___number >
“+44 123 456789
street number > < city >
“Main St.” “14” “Smal Itown”
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XPath Example 3: Using the Order of Elements
- 00001

« Example: /physician/*[1]
« *[1] returns the first descendant with whatever name

« Note: The tree is ordered!

— rame address — hours
“Dr. Mark Smith” <___number >
“+44 123 456789
street number > < city >
“Main St.” “14” “Smal Itown”
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XPath Example 4: Selecting on different Depths
- 00001

« Example: /physician//number

« /[ stands for an arbitrary line of descendants

« Selected elements can be on different depths in the tree

— name address — hours
“Dr. Mark Smith” <___number >
“+44 123 456789
street number > < city >
“Main St.” “14” “Smal Itown”
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XPath Example 5: Moving Upwards in the Tree
]

« Example: /physician//number/../*[1]

e ..goes up one level

< name address — hours >
“Dr. Mark Smith” <___number >
“+44 123 456789
street number > <oty >
“Main St.” “14” “Smal I town”
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Exercise 1: XPath
]

Root node
Processing instr.: xml-stylesheet Element node: weather
I
Attribute node: date=*7.5.2015* Element node: city
I |
Attribute node: name="Berlin“ Element node: temp Element node: condition
Text node: 22 Text node: sunny

Which nodes sets are selected by the following Xpath expressions?

/weather/city/temp
/weather/city/@name
/weather/city/*

//condition/text()
//condition/../../@date

//@date | /weather/city/@name

oA W=

University of Mannheim — Prof. Bizer: Web Data Integration Slide 43



Solution 1: XPath
N

Root node
Processing instr.: xml-stylesheet Element node: weather
I
Attribute node: date="7.5.2015" Element node: city
| |
Attribute node: name="Berlin*“ Element node: temp Element node: condition
1. Iweather/city/temp Text node: 22 LB BBIEE SUINY
 Element node: temp
2. /weather/city/@name
» Attribute node: name = “Berlin”
3. /weather/city/*
 Elemente node: temp, condition
4. [/condition/text()
« Text node: sunny
5. /lcondition/../../@date

o Attribute node: date = “7.5.2015"
6. //@date | /weather/city/@name
e Attribute node: date = “7.5.2015" and name = “Berlin®
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Predicates
N

— Predicates allow you to further restrict the selection
— Predicates are expressed using [ ]

Predicate Explanation

city[2] Select second city child element according to order

city[@name = “Berlin"] Select only city elements which have a name attribute
with the value Berlin

city[@name != “Berlin"] Select only city elements which not have a name attribute
with the value Berlin

temp[text()>22] Select only temp elements with a value exceeding 22

temp Select only temp elements with a values between 22 and

[text()>22 and text()<30] 30

— /weather/city[@name = “Berlin"]/temp/text() Result: 22
— /weather/city[1]/temp/text() Result: 22
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3.5 eXtensible Stylesheet Language Transformation (XSLT)

Template language for transforming XML documents. %r‘“’“
A

— Widely used in data integration for translating
between different XML formats

;Xf'i;a'ue-ﬂh

1 1 itle:$name

- BaSIC Idea: Date:Scurdal
<5l value-o

1. Pick values out of XML documents using XPath XML Input XSLT Codo
2. build new documents from them using templates 1 ¢
— other XML files .
— HTML files
— textfiles, ... XSLT Procersor
— XSLT is a Turing complete language
— Tutorial: https://www.w3schools.com/xml/xsl_intro.asp —
— MapForce can generate XSLT from correspondences Aesut Documant
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XSLT Templates

The match attribute is used to

« XSLT: Template associate a template with an
XML element.

<xsl:template match=""/physician'>
<html>
<body>
<h2><xsl:value-of select=""name"/></h2>
</body>
</html>
</xsl:template>

xsl:value-of is used to extract
a value from the XML document
and fill it into the template.

« Qutput:

|£:} fles//C: \Users Heiko. .nd/data/data.outhtml | + |

6 file:f{/C: UsersHeiko fworkspace Playground /data/data. out. himl

GY wiki { i TYPO3 &% Redmine D Virtuoso SPARGL Que... .., dogfood d2

Dr. Mark Smith
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Nesting XSLT Templates

 Templates can be nested with xsl:apply-templates

<xsl:template match="/physician'>
<html>
<body>

<h2><xsl:value-of select="name"/> 2
<xsl:apply-templates select
</body>
</html>
</xsl:template>

|{jj fles///C: Users Heiko...nd/data/data.out.htmi | + |

<xsl:template match

<h3>Address:</h3>
<p><xsl:value-of select="'street'/>

<xsl:value-of select="number"/></p>

6 file: f{{C: fUsersHeiko fworkspace Playground /data/data. out. himl

G0 wiki [ TYPO3 &™ Redmine ID Virtuoso SPARQL Que... ., dogfood d2y

<p><xsl:value-of select=""city'/></p> Dr. Mark Smith
</xsl:template> Address:
Main 5t.14
) OUtpUt Smalltown
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Alternative: Looping through all Child Elements
- 00001

<xsl:template match="/"">
<html><body><h2>My CD Collection</h2>
<table border="1">
<tr bgcolor="#9acd32"><th>Title</th><th>Artist</th></tr>
<xsl:for-each select="catalog/cd"> s )
<xsl:sort select="artist"/> ‘\\\\§\‘\\\‘L xsl:for-each loop

J

. )
<tr> Sort elements in loop

by artist name

<td><xsl:value-of select=""title"/></td> )

<td><xsl:value-of select="artist"/></td>
</tr>
</xsl:for-each>
</table>
</body></html>
</xsl:template>

Source: http://www.w3schools.com/
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3.6 XML in Java

— JAXP: Java API for XML Processing

— Provides for:
« parsing and validating XML documents

« DOM interface for accessing nodes
using Xpath

» transforming documents with XSLT

— Included since Java 1.4

— Tutorial:
http://docs.oracle.com/javase/
tutorial/jaxp/

http://geekandpoke.typepad.com/geekandpoke/2010/06/hello-world.html

SIMPLY EXPLAINED

IT'S SUPER SIMPLE-
You JUST NEED
AN Application, AN

LpplicationDelegate, A Window,
A View, g ViewController, g
LayoutManager, aN

OutputStream, A
BufferedOutputStream,
A ...

HELLO WORLD
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Example: Validating against a DTD in Java
- 00001

* As simple as that:

DocumentBui lderFactory factory =

DocumentBui lderFactory.newlnstance();
factory.setValidating(true);
DocumentBuilder builder = factory.newDocumentBuilder();
Document doc = builder.parse(‘'data/data.xml');

 What happens:

Error: URI=File://.../data.xml Line=21:
The content of element type "physician' must match
""(name,address*, telephone?,fax,hours).
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Example: Using XPath with Java
]

 Loading an XML document:

DocumentBuilderFactory factory =
DocumentBui lderFactory.newlnstance();

DocumentBui lder builder = factory.newDocumentBuilder();
Document doc = builder.parse(‘'data/data.xml™);

« Defining an XPath Expression:
XPathFactory xPathFactory = XPathFactory.newlnstance();

XPath xpath = xPathFactory.newXPath();
XPathExpression expr = xpath.compile(’'/physician/name™);

« Using an XPath Expression:
String name = expr.evaluate(doc);

System.out.printin(name);
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References and Experimentation

* Books
— Harold & Means: XML in a Nutshell. O'Reilly

* Tutorials XML

O'REILLY" Eiotte Rusty Hearold & W. Scon Mewwis

— Character encoding: http://www.cs.tut.fi/~jkorpela/chars.html
— XML: https://www.w3schools.com/xml/
— XPath: https://www.w3schools.com/xml/xpath_intro.asp

— JAXP: http://docs.oracle.com/javase/tutorial/jaxp/

* Tools

— Altova XMLSpy: Powerful XML Editor supporting a wide range o WA
of XML technologies: http://www.altova.com/xmispy.html XMLSpy

— XML Notepad: Simple XML Editor for Windows:
https://github.com/microsoft/xminotepad
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