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XML and Character Encoding

Coding matters:

« XML requires that after parsing, the XML document belongs to the
Universal Character Set (UCS).

o XML processors must support UTF-8 and UTF-16 encodings of UCS.

 They may support other encodings of UCS and other character sets, but
this is not required.

What does it all mean?
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Coding Terminology

character: smallest component of a written language, such as: letters,
digits, ideographs, punctuation and diacritical marks are all characters.

character set: a group of characters without associated numerical
values, such as: Latin alphabet, Chinese phonetic symbols and Cyrillic
alphabet.

coded character set: a character set where each character is associated
with a code, such as ASCII or Unicode.
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Universal Character Set

Character set developed by:

e |SO and
 the Unicode Consortium.

Supports most of the existing written languages.



Scripts in UCS
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basic latin 0000-007F hebrew 0590-05FF
latin supplement | 0080-00FF arabic 0600-06FF
latin extended A 0100-017F syriac 0700-074F
latin extended B 0180-024F thanaa 0780-07BF
IPA extensions 0250-02AF devanagari | 0900-097F
spacing modifier 02B0-02FF bengali 0980-09FF
diactritical 0300-036F gurmukhi OAOO-OAT7F
greek 0370-03FF gujarati 0A80-0AFF
cyrillic 0400-04FF oriya OB00-0B7F
armenian 0530-058F tamil F 0B80-0BFF
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Scripts and Languages

One block is one script.

One script can support Some languages use several
several languages. scripts.

For instance, Cyrillic is Japanese uses:

used to write: 1. Kanji

1. Russian, 2. Hiragana

2. Bulgarian, 3. Katakana and

3. Ukrainian. 4. Romaji scripts.
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Demo 22: Greek Letters in Unicode

> cd "demos/greek letters in unicode"
> acroread U0370.pdf

> opera polish-greek.xml

> iexplore polish-greek.xml
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UCS Transformation Formats: UTF-8

UTF-8 — 8 bit encoding
 Each character is mapped to a sequence of 1-4 bytes.

 For documents in Latin script, UTF-8 Is the same as ASCII.

 Default for XML.
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UCS Transformation Formats: UTF-16

UTF-16 — 16 bit encoding

» Each character upto FFFF is encoded as a single 16-bit value.

» Characters above FFFF are represented as pairs of 16-bit values:
high- and low-surrogates.

« Starts with a single character (Byte Order Mark):

FFFE — most significant byte first
FEFF — most significant byte second
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Surrogates

D800-DFFF is a surrogate block:

D800-DBFF low surrogate
DCOO0-DFFF high surrogate

A pair of surrogate characters (L,H) represents a character:

(H- D800) * 400 + (L - DCO00) + 10000

In the range 10000-10FFFF .
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Byte Order Mark

BOM- Byte Order Mark

The first character of a document:

 FFFE —the document is coded in UTF-16, big-endian
« FEFF —the document is coded in UTF-16, little-endian

« any other character — the document is coded in UTF-8
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Example 21: UTF-16 and UTF-8

“Gulliver” in UTF-16 and UTF-8:

G

FE FF

00 45

00 75

00 6C

00 6C

00 69

00 76

00 65

00 72

FF FE

45 00

7500

6C 00

6C 00

69 00

76 00

65 00

72 00

45

75

6C

6C

69

76

65

72
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Demo 23: UTF-16 Encoding

> cd "demos/utfl6 encoding"
> |s

doc.xml

> xvi32 doc.xml

> opera doc.xml

> jexplore doc.xml



Characters in XML 1.0

0001-0008 forbidden

0009 allowed TAB

000A allowed NEW LINE
000B-000C forbidden

000D allowed CARRIAGE RETURN
OOOE-001F forbidden

0020 allowed SPACE

0021-D7FF allowed

D800-DBFF forbidden low surrogate
DCOO0O-DFFF forbidden high surrogate
EOO0O-FFFD allowed

10000-10FFFF | allowed encoded as pairs of surrogates
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XML and UCS

XML requires that:

o XML processors support the UTF-8 and UTF-16 encodings.

XML permits that:

« XML processors support alternative character sets/encodings.
 They are specified by the encoding attribute.



Alternative Encodings of UCS
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iS0-8859-1 Western Europe big5 traditional Chinese
iS0-8859-2 Central Europe gh2312 simplified Chinese
1S0-8859-3 Southern Europe euc-jp Japanese (unix)
iS0-8859-4 Northern Europe euc-kr Korean (unix)
iS0-8859-5 Cyrillic Koi8-r Russian
1S0-8859-6 Arabic koi8-u Ukrainian
iS0-8859-7 Greek tis-620 Thai

1S0-8859-8 Hebrew windows-* Windows
iIS0-8859-9 Turkish cp-* IBM

1IS0-8859- Nordic us-ascii basic ASCII

10
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XML 1.0 — W3C Recommendation

e history:

— first published in February 1998
— revised October 2000

e editors:

1. Tim Bray (Textuality and Netscape),

2. Jean Paoli (Microsoft),

3. C. M. Sperberg-McQueen (WorldWideWeb Consortium),
4. Eve Maler (Sun Microsystems).
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XML 1.0 — W3C Recommendation

e abstract:

The Extensible Markup Language (XML) is a subset of SGML that is
completely described in this document. Its goal is to enable generic
SGML to be served, received, and processed on the Web in the way
that is now possible with HTML. XML has been designed for ease of
Implementation and for interoperability with both SGML and HTML.

e publication:

http://www.w3.0rg/TR/REC-xml
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XML 1.0 — W3C Recommendation

The core of the document is presentation of EBNF production
rules to define the legal syntax of XML documents:

document ::= prolog element Misc*

prolog ::= XMLDecl? Misc* (doctypedecl Misc*)?

XMLDecl ::='<?xml" Verlnfo EncodingDecl? SDDecl? S?’ ?>’
Verinfo ::= S’version’ Eq (" VerNum ™" | ™ VerNum ~’ ")
VerNum ::= ([a-zA-Z0-9_.;]| )+

Eq :=S?'= S?

S = (#x20 | #x9 | #xD | #xA)+

There are also references to the behavior of XML processors:

Processors may signal an error if they receive documents labeled
with versions they do not support.
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XML 1.1 — W3C Candidate Recommendation

Reasons for the new version:

* to keep up with the changing Unicode standard
» to add two more line-end characters
» to permit representation of arbitrary Unicode characters
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XML 1.1 — W3C Candidate Recommendation

An excerpt from the 1.1 Candidate Recommendation:

Whereas XML 1.0 provided a rigid definition of names, wherein
everything that was not permitted was forbidden, XML 1.1 names

are designed so that everything that is not forbidden (for a specific
reason) is permitted.
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Demo 27: XML W3C Recommendation

> opera http://www.w3.org/TR/REC-xml
> opera http://www.w3.0rg/TR/xml11/
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XML Design Goals 1

Design goals for XML (XML 1.0 W3C Recommendation):
1. XML shall be straightforwardly usable over the Internet.
2. XML shall support a wide variety of applications.

3. XML shall be compatible with SGML.

4. It shall be easy to write programs to process XML documents.
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XML Design Goals 2

5. The number of optional features is to be kept to the minimum.
6. XML documents shall be human-legible and reasonably clear.
7. The XML design should be prepared quickly.

8. The design of XML shall be formal and concise.

9. XML documents shall be easy to create.

10. Terseness in XML markup is of minimal importance.
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Example 22: Macao Arrival Card

A case study for this section:

Macao arrival card
here filled by Jan Kowalski
to be converted into XML
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Markup versus Character Data

XML document contains text that falls into two categories:
* markup — there are 12 different kinds of XML markup

e character data — parsed or unparsed
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Example 23: Macao Arrival Card in XML

Character data: <?xml version="1.0"?>
<IDOCTYPE card SYSTEM "card.dtd">

<l-- arrival card for Jan Kowalski -->

* Kowalski, <card type="arrival">
* 24-630 Gdask, Poland <visitor >

<name type="surname">
The rest is markup. Kowalski

</ name>

</ visitor >

<address where="home">
24-630 Gda&#x0144;sk, Poland

</ address >

<signature sigfile="mysig"/>
</ card >
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XML Markup: 1-8

no | hame example

1 |starttags <visitor >

2 |endtags </ visitor >

3 | empty-element tags <signature />

4 | entity references &copyright;

5 | character references &#x0144;

6 | comments <I-- whatever -->

7 | CDATA sections <ICDATA[ whatever ]]>
8 | document type declarations |<!DOCTYPE ... >




XML Markup: 9-12
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no | name example

9 | processing instructions <?myApp ...7?>

10 | XML declarations <?xml version= ... ?>
11 |text declarations <?xml encoding= ... 7>
12 | white space at the top level |<?xml version="1.0"?>

<card >...</ card >
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Unparsed Character Data

Character data falls into two kinds:

« unparsed (CDATA) — data that include entity/character references:

— entity references — &copyright;
— character references — &#x0144,

For example:

Morska 24B, 24-630 Gda&#x0144:sk, Poland
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Parsed Character Data

« parsed (PCDATA) — character data where entity references have
been replaced by their definitions

For example:
Morska 24B, 24-630 Gda sk, Poland

0144 (hexadecimal) is the Unicode value for the character
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Demo 28: Exploring Unicode Character Charts

> cd "../cdrom/unicode/Code Charts/"
> acroRd32 U0100.pdf
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Document

A document is a sequence of:

» prolog (obligatory)
* element (obligatory)
* miscellenous markup (repetitive)

document ::= prolog element Misc*



Example 24.

XML Document Structure
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prolog

element

misc

->

->

->

<?xml version="1.0"?>
<IDOCTYPE card SYSTEM "card.dtd">
<card type="arrival">
<visitor >
<name type="surname">
Kowalski
</ name>

</ visitor >

</ card >
<l-- end of document -->
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Task 1: Prepare a Place on Your Hard Disk

> cd “a convenient location”
> mkdir course course/tasks course/tasks/card
> cd course/tasks/card



e-Macao-16-4-40

Task 2: Write, Save and Open a Document

» Use your favorite text editor to create this document:

<?xml version="1.0"?>
<card type="arrival">

<visitor >
<name type="surname">your surname</ name>
<name type="given">your given names</ name>
</ visitor >
</ card >

e Save the file as card.xml
* Open the file with your favorite browser.
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Task 3: Damage and Repair the Document

e Like this:;

<xml version=2.0>
<card type=arrival>
<visitor >
<name type="surname">your surname
<name type="given">your given names</ name>
</ guest >
</ card >

e Save and re-open.
* Follow error messages to repair the document.
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Task 4: Modify Document Structure

e Add a comment:
<?xml version="1.0"?>

<card type="arrival">...</ card >
<I-- the end -->

e Remove the declaration:

<card type="arrival">...</ card >
<I-- the end -->

 Change the order:

<l-- the end -->
<card type="arrival">...</ card >
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Miscellaneous Markup

Miscellaneous markup is one of:

* acomment,
e a processing instruction
e Or a whitespace

Misc ::= Comment | Pl |S
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Example 25: Miscellaneous Markup

<?xml version="1.0"?>

comment -> <!-- arrival card -->
<IDOCTYPE card SYSTEM "card.dtd">
processing instruction -> <?myApplication date="12-03-2003"?>
whitespace  -> <card type="arrival">

</ card >
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Characters

A character is any Unicode character, excluding the surrogate blocks
D800-DBFF and the characters FFFE and FFFF:

Char ::= #x9 |

#xXA |

#xD |
#x20-#XD7FF] |
#XEOOO-#XFFFD] |
#x10000-#x10FFFF]
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Whitespace

A whitespace consists of one or more space characters, carriage
returns, line feeds, or tabs:

S = (#x20 | #x9 | #xD | #xA)+

Characters are further divided into. . .
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Characters: Letters and Digits

1. letters
Letter ::= BaseChar | Ideographic

BaseChar ::= [#x0041-#x005A] | [#x0061-#x007A] |...
|deographic ::= [#x4E00-#x9FA5] | #x3007 | ...

2. digits

Digit ::= [#x0030-#x0039] | ...
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Combining Characters

3. combining characters — characters that graphically combine with a
preceding base character (e.g. diactrical marks)

CombiningChar ::= [#x0300-#x0345] | ...
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Demo 29: Exploring Unicode Character Charts

>cd "../cdrom/unicode/Code Charts/"
> acroRd32 U0000.pdf
> acroRd32 U4EQO.pdf
> acroRd32 U0300.pdf
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XML Names

A Name begins with a letter, underscore or colon, and continues with
letters, digits, hyphens, underscores, colons, or full stops:

NameChar ::=
Letter | Digit |
1.1 | 1_1 1_1 | 1:1 |

CombiningChar

Name ;= (Letter |’ ' | ") (NameChar)*

Nmtoken ::= (NameChar)+



Example 26: XML Names
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wrong beginning ->

illegal character ->

reserved for namespaces ->

reserved for XML ->

strange but correct ->

xml

1class
firstclass
first&class
first_class
first:class
first.class
xml.class
Xml.class
XML.class
class.xml
class-Xml
class_ XML
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Task 5: Modify the Names

 Change all start tags into uppercase, re-open:

<?xml version="1.0"?>
<CARD type="arrival">

</ card >

 Add the my prefix to card, re-open:

<?xml version="1.0"?>
<my:card type="arrival">

</ my:.card >
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Comments

Reminder:

document ::= prolog element Misc*
Misc ;== Comment|PI|S

A comment is any sequence of characters surrounded by the literal
strings <!-- and --> that does not contain -- :

Comment ;= '<!--
((Char- )| (- (Char - *-)))* =->

Comments may appear anywhere outside markup. They are not part of
the character data and need not be passed to applications.
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Example 27. Comments

<?xml version="1.0"?>
correct comment -> <l-- arrival card for Jan Kowalski -->
<card type="arrival">

</ card >
incorrect comment -> <l-- end of document --->
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Task 6: Add Comments to Your Document

 Add comments to your document:

<?xml version="1.0"?>

HERE
<card type="arrival">
HERE
<visitor >
<name HERE type="surname">your surname</ name>
<name type="given">your given names</ name>
</ visitor >
</ card >
HERE

« Save, reopen and correct.
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Processing Instruction

Reminder:

document ::= prolog element Misc*
Misc ::= Comment|PIl|S

Processing instructions contain instructions for applications.
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Processing Instruction

Pl consists of a target — the application to which this instruction is
directed — and the data to be passed, all inside <? and 7?>:

Pl .=

'<?" PlTarget

(S (Char* - (Char*'?>" Char*)))? '?>’
PlTarget ::=

Name - ((X' |'X) (M’ |'m’) (L’ |'1)

Pls are not part of the document’s character data, but must be passed
through to the application.

XML Notation may be used for formal declaration of Pl targets.



Example 28: Processing Instruction
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processing instruction ->
processing instruction ->

<?xml version="1.0"?>
<?oneApp date="12-03-2003"?>
<?anotherApp whatever?>
<card type="arrival'>

</ card >
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Task 7. Add Processing Instructions

Add two processing instructions to your document:

» to the mail application

<?mail message="coming back" date="30.09.2003"?>
* to the stylesheet processor

<?xml-stylesheet type="text/css"?>

Save and reopen in both cases. What happens?
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Prolog

Reminder:

document ::= prolog element Misc*

A prolog contains optional XML declaration, Misc* , and optional
document type declaration followed again by Misc*

prolog ::= XMLDecl? Misc* (doctypedecl Misc*)?
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Example 29: Prolog

XML declaration -> <?xml version="1.0"?>
document type declaration -> <IDOCTYPE card SYSTEM "card.dtd">
processing instruction -> <?MyApp whatever ?>
comment -> <!-- silly comment -->
<element>
</element>
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XML Declaration

Indicates that the document is written in XML.

Its syntax resembles a processing instruction for the “xml” target:

XMLDecl ::=
'<?xml’ Versioninfo EncodingDecl?
SDDecl? S? '?>’

If present, it must occur at the very beginning of a document.

Three attributes are allowed.
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XML Version Declaration

1. The version of XML being used:

Versioninfo ::=

S 'version’ Eq

(" VersionNum ™" | VersionNum )
Eq =5?'= S?
VersionNum ::= ([a-zA-Z0-9 .;]|’-)+

So far, the only allowed value is 1.0. In future, this feature should
permit automatic version recognition.
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XML Standalone Declaration

2. Is it possible to parse the document alone? Are there any external
declarations that have to be consulted?

SDDecl ::=
S 'standalone’ Eq
(" (yes' | o) ™) |
(" (yes' |'no)™)

Two possibilities:

— yes —there are no external markup declarations
— no —there are or may be such external declarations

The default is no.
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XML Encoding Declaration

3. Character encoding used in the document:

EncodingDecl ::=

S 'encoding’ Eq

(" EncName ™ |"" EncName "")
EncName ::=

[A-Za-z] ([A-Za-z0-9. ]| ’-)*

e XML processors have to support UTF-8 and UTF-16 only.

 Encoding name should be registered with IANA, or otherwise it
should start with x- .

* |If a document does not start with BOM, nor an encoding declaration,
then it must use UTF-8.
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Example 30: XML Declaration

minimum declaration -> <?xml version="1.0"?>
predict new version -> <?xml version="1.1"?>
incorrect declaration -> <?xml standalone="yes"?>
standalone document -> <?xml version="1.0" standalone="yes"?>
unnecessary -> <?xml version="1.0" encoding="UTF-8"?>
east european encoding -> <?xml version="1.0" encoding="is0-8859-2"?>
standalone, EE encoding -> <?xml version="1.0" encoding="is0-8859-2"

standalone="yes"?>




e-Macao-16-4-67

Task 8: Version and Encoding Declarations

1. change versioninto 1.1 :

<?xml version="1.1"?>

2. remove version attribute:

<?2xml?>

3. add UTF-8 encoding:

<?xml version="1.0" encoding="UTF-8"?>

4. change to UTF-16 encoding
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Task 9: Standalone Declaration

1. add to card.xml

— declaration for entity text
— entity reference &text;
— declaration standalone="yes"

<?xml version="1.0" standalone="yes">
<IDOCTYPE card [<IENTITY text "silly text">]>
<card type="arrival">

&text;
</ card >

2. re-open the file
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Task 10: Play with Standalone Declaration

3. create the external file card.dtd

<IENTITY text "silly text">

4. modify card.xml to refer to this file:

<?xml version="1.0" standalone="yes"?>
<IDOCTYPE card SYSTEM "card.dtd">
<card type="arrival">

&text;
</ card >

5. re-open and repair card.xml
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Document Type Declaration

Reminder:

document ::= prolog element Misc*
prolog ::= XMLDecl? Misc* (doctypedecl Misc*)?

Document type declaration:

e names the document’s root element

e contains or points (or both) to markup declarations that provide a
grammar for a class of documents
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Document Type Declaration

Declaration rule:
doctypedecl| ::=
'<IDOCTYPE’ S Name (S ExternallD)? S?
([ (markupdecl | DeclSep)*'] S?)? >’
e Nameis the document’s root element

 Externalld points to the document’s external DTD

e [...] contains the document’s internal DTD



e-Macao-16-4-72

Document Type Declaration versus Definition

Document Type:

» declaration — markup doctypedecl that links/contains the
document’s type definition

« definition — document’s class description rules (DTD): inside
markupdecl or pointed by ExternallD

DTD = Document Type Definition

DTD is the native grammar description language used by XML.
It is described in detail in the next section.
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External Document Type Declaration

External DTD is pointed by Externalld , which starts with the
keyword SYSTEMor PUBLIC:

ExternallD ::=
'SYSTEM' S SystemLiteral |
'PUBLIC’ S PubidLiteral S SystemLiteral
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SYSTEM Document Type Declaration

XML does not constrain the syntax much

SystemLiteral ::=

G A B N Gl A

It is usually a file name, path, or URL.
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Example 31: SYSTEM Declaration

<IDOCTYPE card SYSTEM "card.dtd">
<IDOCTYPE card SYSTEM "/usr/local/dtds/card.dtd">
<IDOCTYPE card SYSTEM "http://www.w3c.org/card.dtd" >
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PUBLIC Document Type Declaration

PubidLiteral Is often called the Formal Public Identifier.

PubidLiteral ::=
" PubidChar* ™ |
""" (PubidChar - "")* ™"
PubidChar ::= #x20 | #xD | #xA |
[a-zA-Z0-9] | [ O+,.[:=2;*#@$ %]

FPI provides a formalized description of the content of the DTD,
iIndependent from its physical location.
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PUBLIC Document Type Declaration

Here is the typical syntax:

<IDOCTYPE card PUBLIC
"-[[UNUIIST//Immigration Card Language 1.0//EN"
"http://www.iist.unu.edu/dtds/card.dtd">

where:

I UNUIIST : the institution that maintains this DTD
I -: the institution is not a standards body (otherwise +)

I Immigration Card Language 1.0 . short description
I EN the language used
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Example 32: XHTML DOCTYPE

DOCTYPE for an XHTML document:

<IDOCTYPE html
PUBLIC
"-[IW3C//IDTD XHTML 1.0 Strict/EN"
"http://www.w3.org/TR/Xhtml1/DTD/xhtml1-strict.dtd" >



Example 33: SVG DOCTYPE
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DOCTYPE for an SVG document:

<IDOCTYPE svg
PUBLIC
"-[IW3C//DTD SVG 20010904//EN*
"http://www.w3.0rg/TR/2001/REC-SVG-
20010904/DTD/svg10.dtd™>
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Example 34. MathML DOCTYPE

DOCTYPE for a MathML document:;

<IDOCTYPE math
PUBLIC
"-[IW3C//DTD MathML 2.0//EN"
"http://www.w3.org/TR/MathML2/dtd/mathml2.dtd">



Task 11: External DTD
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1. add another line to card.dtd

<IENTITY text "silly text">
<IENTITY moreText "more silly text">

2. Include both entity references:

<?xml version="1.0" standalone="no"?>
<IDOCTYPE card SYSTEM "card.dtd">
<card type="arrival">

... &text; &moreText;

</ card >

3. re-open
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Task 12: Internal DTD

4. include both declarations internally:

<?xml version="1.0" standalone="no"?>
<IDOCTYPE card [

<IENTITY text "silly text">

<IENTITY moreText "more silly text">
1>
<card type="arrival">

&text;

&moreText;
</ card >

5. re-open, change standalone, re-open
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Task 13: Internal and External DTD

6. make one declaration internal, another external:

<?xml version="1.0" standalone="no"?>
<IDOCTYPE card
SYSTEM "card.dtd" |
<IENTITY text "silly text">
1>
<card type="arrival">

&text;

&moreText;
</ card >

/. re-open
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Task 14: Overlapping Internal and External DTD

8. modify card.xml

<?xml version="1.0" standalone="no"?>
<IDOCTYPE card

SYSTEM "card.dtd" |

<IENTITY text "yet another silly text">
1>
<card type="arrival">

&text;
&moreText;
</ card >

9. re-open

10. Which declaration takes precedence: internal or external?



Task 15: Local External DTD
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11.copy card.dtd to your temp directory:

> copy card.dtd C:/temp

12. modify card.xml , re-open:

<?xml version="1.0" standalone="no"?>
<IDOCTYPE card
SYSTEM "C:/temp/card.dtd" [
<IENTITY text "yet another silly text">
1>
<card type="arrival">

&text;
&moreText;
</ card >
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Task 16: Remote External DTD, SYSTEM

13.copy card.dtd  to remote server

> ftp ftp.iist.unu.edu
> put card.dtd

14. modify card.xml , re-open:

<?xml version="1.0" standalone="no"?>

<IDOCTYPE card
SYSTEM
"http:://www.iist.unu.edu/"tj/course/card.dtd" |
<IENTITY text "yet another silly text">

1>

<card type="arrival">

&text;
&moreText;
</ card >
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Task 17: Remote External DTD, PUBLIC

15. modify card.xml , re-open:

<?xml version="1.0" standalone="no"?>
<IDOCTYPE card
PUBLIC
"-//[Small Steps Ltd.//Silly DTD Version 1.0//EN"
"http:://www.iist.unu.edu/"tj/course/card.dtd" |
<IENTITY text "yet another silly text">
1>
<card type="arrival">

&text;
&moreText;
</ card >
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Elements

Reminder:

document ::= prolog element Misc*

Element is an empty element tag or a non-empty element:

element ::= EmptyElemTag | STag content ETag

A non-empty element consists of content surrounded by the
opening and closing tags, with matching names.
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Start and End Tags

There are three kinds of tags:

1. start tag —a name and a list of attribute declarations separated by
whitespaces, all inside < and >:

STag ::='<" Name (S Attribute)* S? '>’
2. endtag —anameinside </ and >:

ETag ::='</" Name S? >’
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Empty Element Tag

3. empty element tag — a name and a list of attribute declarations
separated by whitespaces, all inside < and /> :

EmptyElemTag ::=
'<’ Name (S Attribute)* S? '/>’



Example 35: Tags
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start tag ->

end tag ->

empty element tag ->

<card type="arrival">
<address where="home">
24-630 Gda&#x0144;sk, Poland
</ address >

<signature sigfile="mysig"/>

</ card >
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Attributes

Attribute declarations are used in start- and empty-element tags.

A declaration consists of:
— aname,
— the equal sign and
— avalue

Attribute ::= Name Eq AttValue
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Attribute Values

The value is any sequence of characters and references, except the
characters used in markup (<, &, and " or’):

AttValue ::=
" (['<&"] | Reference)* ™ |
mnmin (["<&1] | Reference)* mnmin

It is surrounded by:

— double quotes (allowing single quotes inside) or
— single quotes (allowing double quotes inside)



Example 36: Attributes
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attribute in start tag ->

attribute with references ->

attribute in empty element tag ->

<card type="arrival">
<address
where="home"
city="Gda&#x0144;sk">

</ address >

<signature sigfile="mysig"/>
</ card >
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Task 18: Arrival Card: Return to Simple Form

1. return card.xml to the simple form:

<?xml version="1.0"?>
<card type="arrival">

<visitor >
<name type="surname">your surname</ name>
<name type="given">your given names</ name>

</ visitor >
</ card >
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Task 19: Add Visitor's Elements

2. add the elements to describe the visitor’'s: sex (empty element) and
nationality (element with text)

<?xml version="1.0"?>
<card type="arrival'>

<visitor >
<name type="surname">your surname</ name>
<name type="given">your given names</ name>

<sex type="..."I>
<nationality >...</ nationality >
</ visitor >
</ card >
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Task 20: Add More Visitor's Elements

3. add the date of birth (text)

<date >...</ date >

4. expand date into day, month and year elements:

<date type="birth">
<day>...</ day>
<month >...</  month >
<year >..</ year >
</ date >
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Task 21: Add Travel Document Information

5. add travel document information:

— document type

— document number
— Issuing authority
— date of issue

<document >
<type >...</ type >
<number >...</  number >
<authority = >...</ authority >
<date >...</ date >

</ document >
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Task 22: Modify Travel Document Information

6. make document type an attribute:
<document type="...">
<number >...</ number >
<authority >...</ authority >
<date >...</ date >
</ document >

7. make document type and number into attributes:
<document type="..." number="...">
<authority >...</ authority >
<date >...</ date >
</ document >



Task 23: Modify Document Issue Date
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8. differentiate dates of birth and document issue:

<card type="arrival">

<visitor >
<date type="birth">...</ date >

</ visitor >

<document type="..." number="...">
<authority  >...</ authority >
<date type="issue">...</ date >

</ document >

</ card >
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Task 24: Add Visitor's Addresses

9. add the visitor's home and Macao address:
<card type="arrival">
<address >...</ address >

<address >...</ address >
</ card >

10. differentiate between the addresses using the attribute where :
<card type="arrival'>
<address where="home">...</ address >

<address where="Macao">...</ address >
</ card >
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Task 25: Expand Visitor's Address Information

11.expand address information into: street , city , zip , state and
country
<address where="...">
<street >...</ street >
<city >..</ city >
<zip >..<l zip >
<state >...</ state >
<country >...</ country >
</ address >
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Task 26: Expand Visitor's Street Address

12.expand street address into: street , house , floor (if any) and
flat ~ (if any).

<street >
<street >...</ street >
<house >...</  house >
<floor >..</ floor >
<flat >..</ flat >

</ street >
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Task 27: Add Travel Information

13.add travel information: origin (place ), mode and flight  (if any).
<card type="arrival">

<travel >
<place >..</ place >
<mode>...</ mode>
<flight >..</ flight >
</ travel >
</ card >
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Task 28: Add Digital Signature

14.add the traveller’'s digital signature : empty element referring to
the my.sig file.

<card type="arrival">

<signature sigfile="my.sig"/>
</ card >
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References

A reference is one of:

e character reference or
* entity reference

Reference .= CharRef | EntityRef
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Character References

A character reference refers to a specific character in UCS.

CharRef ::=
'&# [0-9]+ ) |
'&#x’ [0-9a-fA-F]+ '}

Two forms:

o &# — decimal representation of the character’'s code
o &#X — hexadecimal representation of the character’'s code
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Entity References

An entity reference refers to the content of a named entity:
EntityRef ::='& Name'’;

Such a name must be declared in a DTD.
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Pre-Defined Entity References

There are five pre-defined entity names:

name | value
amp &
apos

guot

gt >

It <

They are used to include markup characters literally.
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Example 37: References

pre-defined <?xml version="1.0"?>
entity reference -> <hotel type="bed&amp;breakfast">
character references: <address >
decimal -> <city name="Gda&#324;sk"/>
<street
hexadecimal -> name="0Okr&#x0119;&#x017D;na"/>
user-defined </ address >
entity reference -> <note name="Read &legalstuff;"/>
</ hotel >
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Task 29: References for Common Places

1. define and refer to the entities for Hong Kong, Zhuhai and Macao:

<?xml version="1.0"?>

<IDOCTYPE card [
<IENTITY hk "Hong Kong">
<IENTITY zh "Zhuhai">
<IENTITY mo "Macao">

1>

<card type="arrive">

&hk; ...

&mo; ...

&zh; ...
</ card >
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Task 30: Define References for Two Sexes

2. define and refer to the entities representing two sexes:

<?xml version="1.0"?>
<IDOCTYPE card |
<IENTITY male "< sex type="male"/>">
<IENTITY female "< sex type="female"/>">
1>
<card type="arrive">
... &female; ...
</ card >

3. what is wrong? correct
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Task 31: References for Common Origins

4. Define the entities to capture two common travel origins for visitors
to Macao:.

e from Zhuhai (on foot) or
« from Hong Kong (by ferry)

<?xml version="1.0"?>
<IDOCTYPE card [
<IENTITY fromZhuhai "...">
<IENTITY fromHongKong "...">
1>
<card type="arrive">
... &fromHongKong; ...
</ card >
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Task 32: Reuse of Entities

5. Reuse the entities for common places when defining entities for
common origins:

<?xml version="1.0"?>
<IDOCTYPE card [
<IENTITY fromZhuhai "... &zh; ...">
<IENTITY fromHongKong "... &hk; ...">
1>
<card type="arrive">

</ card >

6. Any other ideas for reuse in card.xml ?
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Content

Reminder:

document ::= prolog element Misc*
element ::= EmptyElemTag | STag content ETag

The text between start-tag and end-tag is called element content:

content ::=
CharData?
( (element | Reference | CDSect | Pl | Comment)
CharData?

)*



Types of Content
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Element content may contain any number of:

e character data CharData
 elements element

* references Reference
« CDATA sections CDSect

e processing instructions Pl

e comments Comment

Which are undefined yet? CharData and CDSect
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CDATA Section

CDATA section is used to escape blocks of text containing characters
which would otherwise be recognized as markup:

CDSect ::= CDStart CData CDEnNd
CDStart .= <![CDATA[

CData ::=(Char*- (Char*']]>" Char*))
CDENnd :="]]>

Within CDATA, only CDENdis recognized as markup.

CDATA cannot nest.



Example 38: CDATA Section
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escaping markup
without CDATA ->

escaping markup
with CDATA ->

<lecture about="XML">
Here is a start-tag:
&lt;message
to=&quot;tj@iist.unu.edu&quot;&gt;
and an end-tag: &lt;note/&gt;

</ lecture >

<lecture about="XML">
<I[[CDATA[Here is a start-tag:
<message to="tj@iist.unu.edu">
and an end-tag: <note/>]]>

</ lecture >
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Character Data

All text that is not markup constitutes the character data of the
document. More precisely:

CharData ::=
[<&]* - ([<&]*']]>" [<&]%)

Character data is any string of characters which does not contain:

— the start-delimiter of any markup, and
— the CDATA-section-close delimiter ]] >



e-Macao-16-4-120

Element Syntax Overview

document .:= prolog element Misc*

element .= EmptyElemTag | STag content ETag

STag .:=’'<" Name (S Attribute)* S? '>’

Attribute .= Name Eq AttValue

AttValue =" (['<&"] | Ref)* ™ | ...

Ref .= EntityRef | CharRef

EntityRef =& Name'’;

CharRef ='&# [0-9]+ ') | '&#x’ [0-9a-fA-F]+ ;)

ETag :='</' Name S? >’

EmptyElemTag :='<’ Name (S Attribute)* S? '/>’

Content .= CharData? ((element|Ref|CDSect|PI|[Comment)...)*
CharData =[<&)*- ([<&]* 1> [<&]%)

CDSect = <I[CDATA[' CData 1>’

CData .= (Char* - (Char*'[]>’ Char*))

Pl :='<?" PITarget (S (Char*-(Char*’'?>" Char*)))? '?>’
Comment =<l ((Char- )| (- (Char- -)*'-- >’
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Well-Formed XML Document

This concludes the explanation of the rules that define XML syntax.
What is a well-formed XML document?
1. Taken as a whole, it matches the rule:
document ::= prolog element Misc*
2. It meets all well-formedness constraints (?)

3. Each of the parsed entities which is referenced directly or
indirectly within the document is well-formed (?)
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Entity Declarations

Entity declarations may:
e contain text as well as markup
* be parsed (XML content) or unparsed (non-XML)

* Dbe defined within a document (internal) or outside (external)
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Example 39: Parsed Entities

<IDOCTYPE hotel SYSTEM [

entity declaration -> <IENTITY legal "We reject any responsibility
for damages due to errors in this
contains markup -> <product type=‘software’/>.
entity reference -> &copyright;">
en“ty declaration -> <IENTITY Copyrlght "&#XOOAg;">
1>

<hotel type="bed&amp;breakfast">
entity reference -> <note name="Read &legal;"/> ...
</ hotel >
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Well-Formed Parsed Entities

All parsed entities referred directly or indirectly from the body of the
document, must be well-formed:

— Internal parsed entity:

intParsedEnt ::= content

— external parsed entity:

extParsedEnt ::= TextDecl? content
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Text Declaration

An external parsed entity may contain a text declaration:

TextDecl ::=
'<?xml’ VersionIinfo? EncodingDecl S? '?>’

The text declaration allows for several different encoding methods to be
used on the same document.

Note the differences with the XML declaration:
— version is optional,

— encoding is required,
— standalone s forbidden.



e-Macao-16-4-126

Task 33: Non-Well-Formed Entities

1. Modify card.xml so that some entities are not well-formed.

<?xml version="1.0"?>
<IDOCTYPE card [
<IENTITY male "type="male’/>">
<IENTITY female "type="female’/>">
1>
<card type="arrival">
visitor  >...</ visitor >
<document >...</ document >
... <sex &male; ...
</ card >

2. Reopen, and repair.
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Well-Formedness Constraints

The third component to well-formedness is satisfaction of the
side-conditions on BNF production rules:

1. The name in the start-tag must match the name in the end-tag:

element ::= EmptyElemTag | STag content ETag
STag ::='<" Name (S Attribute)* S? '>’
ETag ::='</ Name S? >’
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Well-Formedness Constraints

2. No attribute name may appear more than once in the same start-tag
or empty-element tag:

STag ::='< Name (S Attribute)* S? '>’
EmptyElemTag ::='<’ Name (S Attribute)* S? '/>’
Attribute ::= Name Eq AttValue

3. Attribute values cannot contain direct or indirect entity references to
external entities:

AttValue ::=
" ([<&"] | Reference)* ™ |
" (['<&'] | Reference)* "™
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Well-Formedness Constraints

4. The replacement text of any entity referred to directly or indirectly in
an attribute value must not contain a <.

AttValue ::=
" (['<&"] | Reference)* ™ |
min (["<&1] | Reference)* LA X1

5. The name given in the entity reference is one of amp, It , gt , apos
or quot , or it must be declared in the document’s DTD.

EntityRef ::='& Name'’;
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Well-Formedness Constraints

6. An entity must not contain a recursive reference to itself, either
directly or indirectly.

7. An entity reference must not contain the name of an unparsed
entity. Unparsed entities may be referred to in attribute values.

This concludes the definition of XML Syntax.

Certain aspects of well-formedness will be re-investigated after the
Introduction to Document Type Definitions in the next section.
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Task 35: Violation of Well-Formedness

For each of the following well-formedness conditions modify card.xml
to break this condition, watch the error message, and repair:

matching names

no repeated attributes

no < in entities referenced in attribute values
entity names must be declared or pre-defined
no recursive references in entities

a ke



e-Macao-16-4-132

Example 40: Macau Arrival Card

<?xml version="1.0" standalone="yes"?>
<card type="arrival'>
<!-- visitor information -->

<visitor >
<name type="surname">Kowalski</ name>
<name type="given">Jan</ name>
less elements? -> <sex type="male"/>
<name> <nationality >polish</  nationality >
Jan Kowalski <date type="birth">
</ name> 11 October 1958
: </ date >
less attributes? -> o
</ visitor >
<date >

11 October 1958
</ date >




Example 41: Macau Arrival Card
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more attributes? ->
<document
type="passport"
number="AB4664279">

</ document >

<!-- travel document information -->
<document type="passport">
<number >AB4664279</ number >
<authority >
Wojewoda Pomorski
</ authority >
<date type="issue">
5 April 2000
</ date >
</ document >
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Example 42: Macau Arrival Card

more elements? ->
<address where="home">
<street >Morska 24B</ street
<city >Gdaé&#x0144;sk</ city >
<zip >24-650</ zip >
<country >Poland</ country >
</ address >

more entities? ->
&fromHongKong;
<IENTITY fromHongKong
"<travel type="from">
<place >Hong Kong</ place >
</ travel >,

>

<I-- address information -->
<address where="home">
Morska 24B,
24-650 Gdaé&#x0144;sk, Poland
</ address >
<address where="Macao">
Flower Garden 12B, Taipa
</ address >

<travel type="from">
<place >Hong Kong</ place >
</ travel >

<signature
</ card >

sigfile="mysig"/>
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Demo 30: Macao Arrival Card

> cd "demos/macao arrival card"
> dir

card.xml

> java dom.Counter card.xml|

> c¢p card.xml card.xml.old

> emacs card.xml

> java dom.Counter card.xml|

> c¢p card.xml.old card.xml



DTD



Program
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1) Introduction
a) motivation
b) overview
C) origin
d) W3C

2) XML Language
a) Unicode
b) XML
c) DTD
d) namespaces

3) XML Technologies
a) validation (XML Schema)
b) access (XPath)
c) transformation (XSLT)

4) XML Java Processing
a) tree-based programming (DOM)
b) event-based programming (SAX)
c) rule-based programming (XSLT)
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Well-Formed or Toast

All XML documents must be well-formed:
 an ill-formed document cannot be even called XML
XML parsers are required:

— not to process non-well-formed XML documents

— to report the problem to the calling application, and exit

 As aresult, XML parsers are lightweight, XML processing is
predictable and consistent between different applications.
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Well-Formedness versus Validity

A well-formed XML document may in addition be valid.

— An XML document is valid if;

1. it has an associated Document Type Definition
2. it complies with the constraints expressed in it

— Unlike for SGML, DTDs are optional for XML, so is validity.

In this section we explain the syntax of Document Type Definitions, and
the notion of validity associated with them.
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Demo 31: Validity of Macao Arrival Card

> cd "demos/validity of macao arrival card"
> |s

card.dtd cardNoDTD.xml cardYesDTD.xml
> java dom.Counter cardNoDTD.xml|

> java dom.Counter -v cardYesDTD.xml



DTD Scope
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With DTDs we can specify:

elements and their attributes

nesting and order of elements

whether elements can contain text
whether text and elements can be mixed
whether elements are optional/required
whether elements can be repeated
default or fixed values for attributes
limited datatypes for attributes
reusable sections of text called entities
10.non-XML content via notations

11.etc.

© 0o NOoO Ok WDNRE
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Document Type Declaration

Reminder:

document ::= prolog element Misc*
prolog ::= XMLDecl? Misc* (doctypedecl Misc*)?

Document type declaration:

 names the document’s root element (Name

» contains (inside [...]) or points (ExternallD ) or both to the
document’s type definition.

doctypedecl| ::=
'<IDOCTYPE’ S Name (S ExternallD)? S?
([ (markupdecl | DeclSep)*’] S7?)? >
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External and Internal DTD

DTD consists of two subsets:
1. external — have been explained before
ExternallD ::=
'SYSTEM’ S SystemLiteral |

'PUBLIC’ S PubidLiteral S SystemLiteral

2. Internal — a sequence of markup declarations (markupdecl| )
separated by declaration separators (DeclSep ):

doctypedecl ::=...
([ (markupdecl | DeclSep)*’] S?)? >’



e-Macao-16-4-144

Example 43: DTD with External Subset

<?xml version="1.0"?>
<IDOCTYPE card SYSTEM "card.dtd">
<card type="arrival'>...</ card >

standalone=no ->
external subset ->
root ->




Example 44: DTD with Internal Subset
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standalone=yes ->
internal subset ->

root ->

<?xml version=  “1.0 7 standalone="yes"?>
<IDOCTYPE card [

<IELEMENT card (visitor, document, ... )>
<IATTLIST card type (arrival | departure) ...>
<I[ELEMENT visitor (hame, name, sex, ... )>
<IELEMENT name (#PCDATA)>

1>
<card type="arrival'>...</ card >
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Example 45: DTD with External/Internal Subsets

standalone=no -> <?xml version="1.0"?>
external subset -> <IDOCTYPE card SYSTEM “card.dtd” [
<IELEMENT card (visitor, document, ... )>
<IATTLIST card type (arrival | departure)...>
<I[ELEMENT visitor (hame, name, sex, ... )>
<IELEMENT name (#PCDATA)>

internal subset ->

1>
<card type="arrival">

root ->
</ card >
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Demo 32: Document Type Declarations

> cd "demos/document type declarations”

> |s

cardExternal.xml cardinternal.xml cardMixed.xml
cardBig.dtd cardSmall.dtd cardMiddle.dtd

> emacs cardinternal.xml

> java dom.Counter -v cardinternal.xml

> emacs cardExternal.xml cardBig.dtd

> java dom.Counter -v cardinternal.xml

> emacs cardMixed.xml cardSmall.dtd

> java dom.Counter -v cardMixed.xml
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Task 46: Make A Letter Document

e create a new directory
> mkdir course/tasks/letter
> cd course/tasks/letter

* create the smallest document with the letter root

<letter ></letter >

e save it as letter.xml , parse



Task 47: Expand the Letter
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* add the XML declaration, parse

<?xml version="1.0"?>
<letter ></letter >

e addthe DOCTYPE, parse

<?xml version="1.0"?>
<IDOCTYPE>
<letter ></letter >
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Task 48: Add the Document Type

e add the root element, parse
<?xml version="1.0"?>

<IDOCTYPE letter>
<letter ></letter >

e add the empty internal subset, parse
<?xml version="1.0"?>

<IDOCTYPE letter []>
<letter ></letter >

« validate, what happens?
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Markup Declarations

Markup declarations include: element, attribute list, entity and notation.
Processing instructions and comments are also allowed.

markupdecl ::=
elementdecl |
AttlistDecl |
EntityDecl |
NotationDecl |
Pl |
Comment
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Format of Markup Declarations

All markup declarations conform to similar syntax:

<ITYPE ...>
where TYPEIs one of:

I ELEMENT
I ATTLIST

I ENTITY

I NOTATION
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Element Type Declaration

Element type declaration contains the element’'s name and the
specification of its content:

elementdecl ::=
<IELEMENT" S Name S contentspec S? >’

Four kinds of content specifications:

contentspec ::=
'EMPTY’ |
'ANY” |
Mixed |
children
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Empty Element Content

EMPTYmeans an element can neither contain:

e character data
 nor children elements

But it may contain attributes.
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Any Element Content

ANY puts no constraints. The element may contain:
e elements,
* character data,

 a mixture of both, or none.

Useful during initial stages in the design of a DTD.
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Example 46: Empty and Any Element Content

empty element declaration -> <I[ELEMENT sex EMPTY>
<sex type="male"/>

any element declaration -> <I[ELEMENT test ANY>

<test > <IELEMENT testl ...>

<testl >..</ testl > <IELEMENT test2 ...>

<test2 >..</ test2 > <I[ELEMENT test3 ...>

<test3 >..</ test3 > <I[ELEMENT test4 ...>

<test4 >..</ test4 > <IELEMENT test5 ...>
<testb >..</ testb >

</ test >




Task 49: Declare Letter as EMPTY
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 declare letter as EMPTY validate

<?xml version="1.0"?>
<IDOCTYPE letter [<!IELEMENT letter EMPTY>]>
<letter ></letter >

 add some text, validate

<?xml version="1.0"?>
<IDOCTYPE letter [<!IELEMENT letter EMPTY>]>
<letter >this is a letter text</ letter >
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Task 50: Declare Letter as ANY

 declare letter as ANY, validate

<?xml version="1.0"?>
<IDOCTYPE letter [RIELEMENT letter ANY>]>
<letter >this is a letter text</ letter >
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Mixed Element Content

The mixed model: element contains character data optionally
Interspersed with child elements:

Mixed ::=
' S? #PCDATA’' (S?’] S? Name)* S?')* |
' S? '#PCDATA’ S?)

The types of the child elements may be constrained, but not their order
or their number of occurrences.
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Example 47: Mixed Element Content

text-only ->
<name>Kowalski</ name>

text mixed with one ->
<address >
<zip >CV4 7AL</ zip >
Coventry, UK
</ address >

text mixed with two ->
<address >
<zip >CV4 7AL</ zip >
Coventry,
<country >UK</country >
</ address >

<IELEMENT name (#PCDATA)>

<I[ELEMENT address (#PCDATA | zip)*>

<I[ELEMENT address (#PCDATA|zip|country)*>
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Task 51: Declare Letter as PCDATA

 declare letter as PCDATAVvalidate

<?xml version="1.0"?>
<IDOCTYPE letter [<IELEMENT letter (#PCDATA)>]>
<letter >this is a letter text</ letter >
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Task 52: Expand The Letter Text

« expand the letter text, validate

<?xml version="1.0"?>
<IDOCTYPE letter [<!IELEMENT letter (#PCDATA)>]>
<letter >
Dear Simon White,
We are pleased to inform you that your
credit card application has been approved.
Sincerely, Steven Rod
</ letter >



Task 53: Add Letter Markup
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 add some letter markup, validate

<?xml version="1.0"?>
<IDOCTYPE letter [<!IELEMENT letter (#PCDATA)>]>
<letter >
Dear < customer >Simon White</ customer >,
We are pleased to inform you that your
<product >credit card</ product > application
has been approved. Sincerely, Steven Rod
</ letter >
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Task 54: Declare Markup

e declare markup, validate

<?xml version="1.0"?>

<IDOCTYPE letter |
<IELEMENT letter (customer | product | #PCDATA)*>
<IELEMENT customer (#PCDATA)>
<IELEMENT product (#PCDATA)>

1>

<letter >..</ letter >
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Task 55: Correct Markup

e correct, validate

<?xml version="1.0"?>

<IDOCTYPE letter |
<IELEMENT letter (#PCDATA | customer | product)*>
<IELEMENT customer (#PCDATA)>
<IELEMENT product (#PCDATA)>

1>

<letter >..</ letter >
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Task 56: Modify Markup

 modify and validate

<?xml version="1.0"?>
<IDOCTYPE letter |
<IELEMENT customer (#PCDATA)>
<IELEMENT product (#PCDATA)>
<IELEMENT letter (#PCDATA | product | customer)*>
1>
<letter >...</ letter >
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Task 57: Add More Markup

« add more markup, declare, validate

<?xml version="1.0"?>

<IDOCTYPE letter [...]>

<letter >
Dear < customer >Simon White</ customer >,
We are pleased to inform you that your
<product >credit card</ product > application
has been approved. Sincerely,
<manager >Steven Rod</ manager >

</ letter >



e-Macao-16-4-168

Element Content

An element must contain only child elements (no character data),
optionally separated by white space.

Build with choice or seq and optional occurrence indicators:

children ::=
(choice | seq) (?" | ™ |'+)?



Occurrence Indicators
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E | exactly one E
E? |zerooroneE
E* | zero or more E
E+ |one or more E
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Choice Content

choice Is a list of content particles cp separated by “|".

The list contains at least two particles, all in brackets:

choice ::=
' S?cp(S?’| S?cp)+S?)
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Sequence Content

(1R}

seq s a list of content particles cp separated by *“,”.

The list contains at least one particle, all in brackets:

seq =
' S?cp(S?’) S?cp)*S?)
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Content Particle

Content particle cp is one of:

e element name,
I choice or

I seq

with an optional occurrence indicator:

cp .=
(Name | choice | seq) ('?’ | '™ |'+)?



Example 48: Element and Mixed Content 1

(@) a

(@?) 0,a

(at) a,aa,...

(a*) 0,a,aa,...
(a*)* 0,a,aa,...
(at)? 0,a,aa,...
(a,b) ab

(a,b)? 0,ab

(a,b?) a,ab

(a?,b) b,ab
(a?,b?) 0,a,b,ab
(a?,b?)? 0,a,b,ab
(a,b)* 0,ab,abab,...
(a,b*) a,ab,abb,...
(a*,b) b,ab,aab,...
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Example 48: Element and Mixed Content 2

(a*,b*) 0,a,b,ab,aab,abb,...
(a*,b*)* 0,a,aa,b,bb,ab,abab,...
(alb) a,b

(alb)? 0,a,b

(alb?) 0,a,b

(a?|b?) 0,a,b

(alb)+ a,b,aa,ab,ba,bb,...
(@?|b)+ a,b,aa,ab,ba,bb,...
(at|b)+ a,b,aa,ab,ba,bb,...
((a,b)|c) ab,c

(al(b,c)) a,bc

(a,(b]c)) ab,ac

((alb),c) ac,bc

(#PCDATA|a)* 0,t,a,ta,at,tt,aa,...
(#PCDATA|a|b)* 0,t,a,b,ta,tb,at,bt,tt,ab,...
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Demo 33: Element Content Models

> cd "demos/element content models”
> |s

test.xml
> java dom.Counter -v test.xml
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Task 58: Divide the Letter

e divide the letter, declare, validate

<?xml version="1.0"?>
<IDOCTYPE letter |
<IELEMENT letter (opening, body, closure)>
<IELEMENT opening (#PCDATA | customer)*>
<IELEMENT body (#PCDATA | product)*>
<IELEMENT closure (#PCDATA | manager)*> ...
1>
<letter >
<opening >...</ opening >
<body >...</ body >
<closure >...</ closure >
</ letter >
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Task 59: Make the Opening Optional

* make the opening optional, validate

<?xml version="1.0"?>

<IDOCTYPE letter |
<I[ELEMENT letter (opening?, body, closure)>
<IELEMENT opening (#PCDATA | customer)*>

1>
<letter >
<body >...</ body >
<closure >...</ closure >
</ letter >



Task 60: Add Enclosures
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 add enclosures, validate

<?xml version="1.0"?>

<IDOCTYPE letter [
<IELEMENT letter (opening?, body, closure, enclosur
<IELEMENT enclosure (#PCDATA)>...

1>

<letter >

<enclosure >...</ enclosure >
<enclosure >...</ enclosure >
</ letter >

e*)>
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Task 61: Add a Carbon Copy List

e add a carbon copy list, validate

<?xml version="1.0"?>
<IDOCTYPE letter [
<IELEMENT letter (..., cc*, enclosure*)>
<IELEMENT enclosure (#PCDATA)>...
1>
<letter >

<cc>..</ cc>

<cc>..</ cc>

<cc>..</ «cc>

<enclosure >...</ enclosure >
</ letter >



Next Declaration Type
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Reminder:

markupdecl ::=
elementdecl| |
AttlistDecl |
EntityDecl |
NotationDecl |
Pl | Comment

Attribute list declaration is next. . .
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Attribute List Declaration

Attribute-list declarations may be used:

» To define the set of attributes pertaining to a given element.
» To establish type constraints for these attributes.
 To provide default values for attributes.

AttlistDecl ::=
'<IATTLIST S Name AttDef* S? '>’
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Attribute Definition

Attribute definition contains:
 the name of the attribute,
e its type and

» default declaration.

All are necessary.

AttDef ::= S Name S AttType S DefaultDecl
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Attribute Types

Attributes are of three kinds:

e astring type
» one of tokenized types
* one of enumerated types

AttType =
StringType |
TokenizedType |
EnumeratedType



e-Macao-16-4-184

String Type of Attributes

The string type may take any literal string as a value:

StringType ::='CDATA'’
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Tokenized Types of Attributes

There are seven kinds of tokenized types:

TokenizedType ::=

D’ |

'IDREF’ |’'IDREFS’ |
'ENTITY’” | 'ENTITIES’ |
'NMTOKEN’ | ' NMTOKENS’

Such types provide limited value-checking of attributes.



e-Macao-16-4-186

Tokenized Types of Attributes

Reminder:
Name ;= (Letter |’ ' | ") (NameChar)*
1. ID:

* the value of this attribute must match Name

» the value is unique in the whole document
« only one such attribute exists for any element

2. |IDREF - the value of this attribute must match the value of some ID
attribute (in Nams.

3. ENTITY — the value of this attribute must be the name of an
unparsed entity declared in the DTD (in Name.
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Tokenized Types of Attributes

Reminder:

Names ::= Name (S Name)*

4. |IDREFS - the value must be in Names, each name must match the
value of the ID attribute on some element in the document.

5. ENTITIES -the value must be in Names, each name is the name
of an unparsed entity declared in the DTD.
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Tokenized Types of Attributes

Reminder:

Nmtoken ::= (NameChar)+
Nmtokens ::= Nmtoken (S Nmtoken)*

6. NMTOKEN the value must be in Nmtoken .

7. NMTOKENS the value must be in Nmtokens .
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Enumeration Types of Attributes

There are two kinds of enumerated types:

EnumeratedType ::=
NotationType |
Enumeration
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Enumeration Type of Attributes

Values of the attribute of the Enumeration type must match one of the
Nmtoken tokens in the declaration:

Enumeration ::=
' S? Nmtoken (S?’|" S? Nmtoken)* S?°)

The same Nmtoken should not occur more than once in the
enumerated attribute types of a single element type.
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Notation Type of Attributes

The value of the attribute of the Notation type is the name of a
notation declared in the DTD.

NotationType ::=
'NOTATION’ S
' S? Name (S?°’|' S? Name)* S?°)
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Notations

Notations are used to interpret the content (usually non-XML) of the
element to which this attribute is attached.

— all notation names in the declaration must be declared

— no element may have more than one NOTATIONattribute
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Default Declarations

Reminder:

AttDef ::= S Name S AttType S DefaultDecl

Default declaration informs:

* whether the attribute’s presence is required

* if not, how an XML processor should react if a declared attribute is
absent in a document.
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Default Declarations

Syntax:

DefaultDecl ::=
'#REQUIRED’ | '#IMPLIED’ |
(C#FIXED’ S)? AttValue)

Four possibilities:

1. #REQUIRED- the attribute must always be provided
2. #IMPLIED - the attribute is optional, no default is provided
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Default Declarations

3. #FIXED - the attribute is optional. If present, its value must equal
the default value AttValue

AttValue ::=

" (['<&"] | Reference)* ™ |
min ([’\<&1] | Reference)* LA X1

4. otherwise — the attribute is optional:

» If present, its value is the one given
o if absent, its value is given by the default AttValue
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Example 49: Attribute Declarations

<document number="AB45673"/> <IATTLIST document
<document number="999 999"/> number CDATA #REQUIRED>
<document /> <IATTLIST document number ID #IMPLIED>

<document number="c999999"/>

<document /> <IATTLIST document type
<document type="passport"/> (passport | id) "id">
<document /> <IATTLIST document type
<document type="id"/> (passport | id) #FIXED "id">
<document number="AB45673" <IATTLIST document number

children="CD32567 GH12658"/> ID #REQUIRED children IDREFS ">
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Demo 34: Attribute Declarations

> cd "demos/attribute declarations"

> |s

documents.xml

> java dom.Counter -v documents.xml
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Task 62: Add Product’s Name Attribute

<IDOCTYPE letter [ ...

<I[ELEMENT product EMPTY>

<IATTLIST product name CDATA #REQUIRED>
1>
<letter >

<body >
We are pleased to inform you that your
<product name="credit card"/>
application has been approved.
</ body >
</ letter >



e-Macao-16-4-199

Task 63: Add Product’s ID Attribute

<IDOCTYPE letter [ ...
<IATTLIST product
name CDATA #REQUIRED
id ID #REQUIRED>
1>
<letter >

<body >
We are pleased to inform you that your
<product name="credit card" id="ab2345"/>
application has been approved.
</ body >
</ letter >
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Task 64: Add a Reference to Product’'s ID

<IDOCTYPE letter [ ...
<I[ELEMENT enclosure (#PCDATA)>
<IATTLIST enclosure idref IDREF #IMPLIED>

1>
<letter >
<body >
.. < product name="credit card" id="ab2345"/> ...
</ body >
<enclosure idref="ab2345">credit card</ enclosure >

</ letter >
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Task 65: Add the Officer’s Level

<IDOCTYPE letter [ ...
<I[ELEMENT officer (#PCDATA)>
<IATTLIST officer level
(clerk | assistant | manager) #IMPLIED "clerk">
1>
<letter >

<closure >
Sincerely,
<officer level="manager">Steven Rod</ officer >
</ closure >
</ letter >
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Next Declaration Type

Reminder:

markupdecl ::=
elementdecl |
AttlistDecl |
EntityDecl |
NotationDecl |
Pl | Comment

Entity declaration is next. . .



e-Macao-16-4-203

Entities

Entities are a convenient way to represent information that:

» either occurs repeatedly or
* |s expected to change

The information can reside in both XML instances and DTDs.



Role of Entities
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An entity may represent:

a block of repeated text

a special character

a constant (fixed) string

an entire XML document
part of an XML document
part of a larger DTD

a content model ina DTD
a set of attributes ina DTD
. a binary image

10.etc.

© 0o NOoO Ok WDNRE



e-Macao-16-4-205

Pre-defined Entities

We have already seen two kinds of entities:

» pre-defined entities: amp, apos, quot, gt, It torepresent
markup characters &, ', ", >and-<.

» character entities: #x0144 (hexadecimal) and #324 (decimal) to
refer to the Unicode characters, in this case to

They are a special kind of pre-defined entities.
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Entity Declaration

Other entities have to be declared in a DTD.

Even though may be uninterested in validation, you need a DTD to
have user-defined entities!

If the same entity is declared more than once, the first declaration
encountered is binding. XML processor may then issue a warning.
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Types of Entities

Two kinds of entities exist:

1. general entity — defined in DTD but used in XML
2. parameter entity — defined and used in DTD

EntityDecl ::= GEDecl | PEDecl

A parameter entity and a general entity with the same name are two
distinct entities; they use different namespaces.
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General Entities

They are declared in a DTD (internal or external s