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m What is XML

« XML stands for EXtensible Markup Language

e Evolution:
— GML ’69
— SGML’74
— HTML ’89
— XML ‘98

 Tag based data description language
e Tags are not predefined. Tags must be defined.

Uses a Document Type Definition (DTD) or XML
Schema (XSD) to describe data
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h XML Revolution

e “XML ... is destined to become the "lingua
franca" of the Internet”

Steve Ballmer, Microsoft Corp
‘02
e We use XML everyday and everywhere
— Complex activities description (Ex. Ant)
— Text editors (e.g. OpenOffice, Docbook)
— Web services (e.g. Amazon)
— E-commerce (e.g. content management, data exchange)
— Graphical design (e.g. SVG)
— Communication protocols (e.g. SOAP)
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e Testing XML Based Applications with

EX TTCN-3

e Testing ?

« XML based communication applications are
candidates for testing with TTCN-3

— Use ,,import* mechanism to import XML data types
— Readable representation of XML data
— Poweful pattern matching mechanism

 Generic adaptation possible (e.g. SOAP adapter)

e Generic Codec
— XML to TTCN-3
— TTCN-3 to XML
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h Mapping XML to TTCN-3

e Map element tags and attributes to TTCN-3 fields
and types

 Datatype dichotomies

— Atomic vs. list vs. union datatypes
— Primitive vs. derived datatypes
— Build-in vs. user-derived datatypes

* Different mappings
— Embedded approach
— Flat-Catalog approach
— Named Type approach
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XML Schema Build-in Types

e { anyType
all compiex types anySimpleType
| | | | | | | | |
duration| | dateTime | |time| | date | |gYearMonth| |gYear| | gMonthDay| |gDay | |gMonth
| | | | | | | |
boolean| | base64Binary | |hexBinary| | float double| |anyURI| {QName| INOTATION
string decimal
norlnalizedString integer
tolllen nonPoslitivelnteger Iolng nonNegativclelnteger
|
|anlguage Nalme NMToken negativlelntege# ir|1t unsignledLong polsitivelnteger
NCN;\me NMTlokens shl)rt unsiglnedlnt
ID IDRlEF En’ltity bylte unsignledShort
IDREFS || Entities unsigr:edByte
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Principle Mapping

- elements, attributes, sequence,
choice

XML TTCN-3

Primitive types Basic types with additional
attributes / useful TTCN-3 types

Derived types TTCN-3 structured types

- records, fields, set, union and
separate types

Named type schema

One-to-one mapping to records

- define data types and fields
Embedded schema Explicit types for local ones
- local types

Flat-catalog schema
- type substitution

According to the above rules
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XML Schema Build-in Types

boolean

i_ ................................... - anyType
all complex types anySimpleType
| | | | | | |
|duration a1 L J date IgYearMonth gYear| | gMonthDay| | gDay | |gMonth
] \

| — |

boolear;ﬂ base64Binary

string % charstring_

decimal

normal type set of XML_NMToken XML_NMToken

| type integerYMI'._gYear rénge
hexBinaryI float :

integer

token

|Ian|guage||NalmeIN MT\o\k\

NCNlclmell NMTokens
| |

ID IDREF Entity

IDREFS || Entities

|
nonPositivelnteger| | long Mativelnteger
| !

1egativelntege* int

A

unsignedlLong

positivelntegell
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Constraining facets

Facets
e pattern
e enumeration
 whiteSpace
« maxinclusive
e maxExclusive
e mininclusive
e minExclusive
 length
e minLength
e maxLength
* totalDigits
* fractionDigits
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m User Derived Types

 simpleType

 choise

° union

e list

e restriction
length, range

e complexType
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Example

<conference c_title="TTCN-3 User Conference”>
<presentation ID="21">
<title>XML to TTCN-3 Mapping</title>
<speaker>George Din</speaker>
<day>May 5, 2004</day>
<keywords>XML, TTCN-3, Mapping</keywords>
<file>/net/TTconf/XML2TTCN.ppt</file>
</presentation>
</conference>
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Mapping Schemas in Embedded Approach

<?xml version="1.0" encoding="UTF-8"7>

<xs:schema xmlns:xs="http://www.etsi.org/XMLSchema">

<xs:element name="conference">
<xs:complexType>
<XS:sequence>
<xs:element name=“presentation'>
<xs:complexType>

<XS:sequence>

<xs:element name="title” type="

<xs:element name="speaker" type

<xs:element name="day" type=“gL

<xs:element name="keywords" tyy

</Xs:sequence>

</xs:complexType>

<xs:attribute name="ID“ type=“xs:ir
</xs:element>

</Xs:sequence>

</xs:complexType>

<xs:attribute ref="c_title"/>

</xs:element>
</xs:schema>

type charstring c titleType 00 with {extension

sattribute“, extension , generated“};

type integer IDType 00 with {extension
sattribute%, extension=, generated“};

type record presentationType

charstring title,
charstring speaker,
XMLTypes.gbay day,
charstring keywords,
integer ID

}

type record of presentationType
presentationType 00;

type record conferenceType
{
c titleType
presentationType 00

c title,
presentation
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Mapping Schemas in Flat Catalog Approach

<?xml version="1.0" encoding="UTF-8"7>

<xs:schema xmlns:xs="http://www.etsi.org/XMLSchema">
<xs:element name=“c_title" type="xs:string"/>
<xs:element name=“title" type="xs:string"/>

<xs:element name=:spe§ker" txpe="xs:§tr1 type charstring c titleType with {extension
<xs:element name="“day" type="xs:gDay"/> Lattribute“});
<xs:element name=“keywords" type="xs:str
<xs:attribute name=“ID" type="xs:integern type charstring titleType;
<xs:element name=“presentation"> type charstring speakerType;
<xs:complexType> type XMLType.gDay dayType;
] type charstring keywordsType;
<XS:sequence> ) type integer IDType with {extension ,attribute“};
<xs:element ref="title"/> ”
<xs:element ref=“speaker"/> type record presentationType
<xs:element ref="day"/>
<xs:element ref="keywords“/> titleType title,
</Xs:sequence> zpe%kerType Zpeaker,
. a e a
</x?.comp1exType> e kegwggdsType kei&ords,
<xs:attribute ref="ID"/> DT D
ype
</xs:element> }
<xs:element name=“conference">
<xs:complexType> type record of presentationType
<XS:sequence> presentationType 00 with {extension
<xs:element ref=“presentation"/> ngenerated™};
</;£T§6;S?g§$§gz> ?ype record conferenceType
<xs:attribute ref=“c_title"/> c titleType c title,
</xs:element> presentationType 00 presentation
</xs:schema> } B
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Mapping Schemas in Named Type Approach

<?xml version="1.0" encoding="UTF-8"7>

<xs:schema xmlns:xs="http://www.etsi.org/XMLSchema">

<Xxs:complexType>
<XS:sequence>

<xs:element name="title” type=“xs:string”/>
<xs:element name=“speaker” type=“xs:string”/>
<xs:element name=“day“ type=“xs:gbay”’/>
<xs:element name=“keywords® type=“xs:string”/>

</Xs:sequence>

</xs:complexType>
<xs:element name=‘“conference">
<xs:complexType>
<XS:sequence>
<xs:element name=“presentation” ty|
<xs:attribute name=“ID" type='"xs
</xs:element>
</Xs:sequence>
</xs:complexType>
<xs:attribute name=“c_title" type=“xs:
</xs:element>
</xs:schema>

type charstring c titleType 00 with {extension

,attribute"™, extension ,generated"“};

type record presentationType

charstring title,
charstring speaker,
XMLTypes.gbay day,
charstring keywords,
integer ID

}

type record of presentationType
presentationType 00 with {extension
rgenerated™“};

type record conferenceType
{
c _titleType
presentationType 00

c title,
presentation
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W Conclusions

A standard mapping is needed [ongoing work at
ETSI]

 Similar to ASN.1 or IDL, the XML data types can
be imported in TTCN-3

 Automated testing with TTCN-3 of XML based
applications

e The mapping can be supplemented by the
generation of the Codecs
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