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B Overview

« Towards Service Web

« WSMO, WSML and SEE

 The Web Service Modeling Toolkit

* Tools vs IDE

* Developing Semantic Descriptions in WSML

* Interacting with a SEE

« Creating Mediation Mappings between Ontologies
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B A Web of Applications

Services ¢ ¢ \Web of Applications
g
% ; Web +—— e \Web 2.0
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B Web 3.0
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B Semantic Web Services

Services s e \Web of Applications

jf E I RS9

®
A

Semantic
Web
| Services

DmC

— »» \Web 2.0

Semantic =.Web 3.0
Web

Asian Autumn School on the Semantic Web 2007 makin g sema ntics real.

Wednesday, 7th November
2007, 14:30 - 16:00




B Service Web

Services s Web of Applications
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FormaII?/ specified
terminology used
by all other
components

WSMO Recap

Objectives that a client wants to
achieve by using Web Services

Goals
Semantic description of
Ontologies Web Services Web Ser:\/-ICGS. )
- Capability (functional)
- Interfaces (usage)
Mediators

Connectors between components
with mediation facilities for handling
heterogeneities
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B WSMO, WSML and SEE

Conceptual Model for
SWS

N \

Formal Language for WSMO Execution Environment

Ontology & Rule Language v for SWS
for the Semantic Web Dmc IRSW
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B WSML

« A language framework for representing the elements of the
WSMO conceptual model

« Language variants covering:
— Description Logics
— Logic Programming
— First-Order Logic

* An expressive rule language for the Semantic Web

« An attempt to combine description logic and logic
programming in one logical framework
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B WSML Layering

- ~ First-Order Logic -
WSM@ {with nonmonotonic extensions) > WSML-F’LD WSML-Full
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B Human readable Syntax

wsml-variant “http://www.wsmo.org/wsml/wsml-syntax/wsml-flight”
namespace { “http://www.simpsons.org/ontologies/”,
dc _“http://purl.org/dc/elements/1.1/7}

ontology simpsons
nonFunctionalProperties
dc#creator hasValue “Mick Kerrigan”
endNonFunctionalProperties

concept actor
hasName ofType _string

concept character
hasName ofType _string
hasActor of Type actor

instance dan_castellanata memberOf actor
hasName hasValue “Dan Castellaneta”

instance homer_simpson memberOf character
hasName hasValue “Homer Simpson”
hasActor hasValue dan_castellanata
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B Human readable Syntax

wsml-variant “http://www.wsmo.org/wsml/wsml-syntax/wsml-flight”
namespace { “http://www.amazon.com/”,
dc _“http://purl.org/dc/elements/1.1/7}

webservice amazonWebService

capability amazonCapability

precondition amazonPrecondition
definedBy ...

postcondition amazonPostcondition
definedBy ...

assumption amazonEffect
definedBy ...

effect amazonEffect
definedBy ...

interface amazonlinterface
choreography amazonChorography

orchestration amazonOrchestration
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B Reasoning with WSML

« WSML2Reasoner framework provides access to
underlying reasoners for the different WSML
Variants

— Description Logics — Pellet
— Logic Programming — IRIS, MINS, KAON2

— First-Order Logic — SPASS + T

 Provides validation, normalization and
transformation functionalities needed to transform

from the WSML Syntax of a given variant to the
syntax expected by the underlying reasoner
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BE Semantic Execution Environments

« Core services within a Semantically Enabled Service-
oriented Architecture (SESA)

« Enable the automation of previously human intensive tasks
when building applications with a Service Oriented
Architecture

— Discovery: Determine usable services for a request

— Composition: Combine services to achieve a goal

— Ranking and Selection: Choose appropriate service for the job
— Mediation: Solve mismatches to enable interoperability

— Invocation: Execute entry points on the service
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B Discovery

* Find Semantic Web Services that can totally or
partial fulfil the end users Goal

Goal

Web

Service >

Web / Discovery Services

Service
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B Composition

« Combine a number of Semantic Web Services
together to fulfil the end users Goal

Web ||

Service \
' Composition
Composed || / Service

Web
Service

Goal
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B Composition

« Combine a number of Semantic Web Services
together to fulfil the end users Goal

Goal

\ Composition | <, | Discovery
T Service Service
Composed /

Web
Service
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- Ranking and Selection

« Choosing the most appropriate Web Service that
meets the end users non-functional requirements

Service

Goal Web ‘{

\ Selection
Service

Service
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Mediation

« Data Mediation for resolving terminological
mismatches and enabling interoperability at the

data level

— Ontology Merging
— Ontology Alignment
— Instance Transformation

Source
Instances

Target
Instances

\
/

Data Mediation
Service

Asian Autumn School on the Semantic Web 2007 makin g sema ntics real.

Wednesday, 7th November
2007, 14:30 - 16:00




u o

Mediation

* Process Mediation for resolving communication
mismatches, establishing behavioural compatibility
and allowing interoperability at the process level
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Partner1| B B Partner 2

—_—| - »|—>

; PM .
Business | A - o B Business
Partner1| B SR A Partner 2

—_— - A

. PM A .
Business Aand B i Business
Partner 1 . B Partner 2

T = |
. PM .
A
Business ———___, | AandB Business
Partner1| B = Partner 2
_——

) PM )
Business | A | 7 oA Business
Partner 1 Ack A Partner 2

<

Asian Autumn School on the Semantic Web 2007
Wednesday, 7th November
2007, 14:30 - 16:00

making semantics real.



. Invocation

« Execution of selected Web Services’ Choreography
or Orchestration

« Multiple entry points of multiple concrete Web
services may be invoked involving:
— Lowering Ontological instance data to XML
Messages

— Lifting resulting XML Messages back to Ontology
Instances
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Semantic Web Service Life Cycle

Requirements

Design Implementation
Installation
Test and
Checkout
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B The Web Service Modeling Toolkit (WSMT)

 The WSMT is an Integrated Development
Environment (IDE) for the development of
Semantic Web Services

« Aims to support the developer through the Software
Development Cycle (SDC) of Semantic Web
Services

— Improve Developer Productivity

— Aid in adoption of WSMO, WSML, SEE
— High quality tools

— Eclipse based
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B Why Tools?

* First tools included Unix command line tools that
could be combined together with pipes

— grep, awk, make

» Tool support reduces length of tasks
— Long involved tasks can be reduced to seconds
— Developer boredom reduced

 Visual and Non Visual Tools needed
— Non Visual: Compilers, validators, debuggers
— Visual: Editors, Browsers, Feedback, Testers
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B Why IDE?

« |DE’s seamlessly integrates individual tools
— Gives a face to textual tools, hiding their complexity
— Enables interoperation between previously separate tools
— Reduces training costs (Increased ROI)
— Removes switching back and forth between applications

e Toolisto IDE as
— HTML Validator is to Dreamweaver

— Java Compiler is to Eclipse JDT
— WSML2Reasoner Framework is to WSMT
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B WSMT Functionality

« Development of WSMO Semantic Descriptions through
WSML

— Ontologies

— Goals

— Web Services
— Mediators

 Interfacing with Semantic Execution Environments
— WSMX
— IRSIII

« Creation of Mediation Mappings between Ontologies
— Abstract Mapping Language (AML)
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B WSML

« Semantic Execution Environments need Ontologies, Goals,
Web Services, and Mediators in order to function

* Provide support to the developer in creating these
descriptions

* Provide mechanisms for browsing semantic descriptions to
aid in developer understanding

« Abstract the developer from the underlying syntax

« Assist in the validation and testing of semantic descriptions
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B WSML Text Editor

» Abstracting from syntax is good but...
« Existing developers familiar with the syntax

« Certain tasks are just easier with a textual
representation

« WSML Human Readable Syntax is designed to be
light

» Must support the more experienced developer
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WSML Text Editor

wsmlfversion hasValue "1.0" -~
dc# language hasValue "en-UK"

deffititle hasValue "The Simpsons Ontology"

dcfdate hasValue "2006-05-03"

endHonFunctionalProperties Syntax Highlighting

axiom priniciples work too
definedBy
?%[principleOf hasValue ?y] membher0f character
implies

?%¥[hasWorkingPlace hasValue ?y]. Syntax and Content
axiom spouses_are_in love Autocompletion

definedBy
?x[hasSpouse hasValue ?y] member0f character
implies
?%[inLoveWith hasValue ?y].

concept gender E”"OI" NOtification

concept actor
nonFunctionalProperties
deffititle hasValue "Actor"
endHonFunctionalProperties

hasNawe ofType _sString Content FOIding

hasGender ofType |

gender - Default Mamespace - http:jjontologies.deri.org) Bas
# helpRequest - http:{fwww, wsmo.orgfontologies/amazonfa
* helpResponse - http:fjwww, wsmo,orgfontologies/amazon)
; g .
concept town subConcepl : :Ez:: % :::E;ixxx:sz::_z::z:zgzz:z: B raC ket M atC h I n g
hasMayor ofType ct % image - http:f/example.orgfgraphics#
hasPoliceChief ofl & irformation - http:/ fwaww . wsmo, orgfontologies/amazon)an
% item - http: fwww . wsmo,orgfontologiesfamazonfamazonO
< ?

concept place
hasNawe ofType _st

connoent warknlacre enhs
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B WSML Form based Editor

« Abstracts developers from the WSML syntax
allowing them to focus on the modeling task at
hand

— Improved Developer focus
— Reduced Errors in semantic descriptions
— Less keystrokes improves speed of creation

» Descriptions are broken up into tabs to keep the
forms small

 Forms consist of Text fields, combo boxes and
tables
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B WSML Form based Editor

iiﬁftp*:,l‘}éxam;;le.org!;aua l

Capability
Mame:  http:/fexample.orgfauaCap

Shared Variables:  x
» Preconditions

+ Postconditions Postcondition Expressions

alaPost 7x memberOf _"http:/itrip.example.org/Trip"
and forall ?from
{ (?x[_"http:}/trip.example.orgffrom" hasvalue ?from])
implies
?from memberOf _"http:/ftrip.example.org/PlacelnEurope™ )
and forall ?to
{ (?x[_"http:fftrip.example.org/to" hasValue ?ta]
implies
?to memberOF _"http://trip.example.org/PlaceInEurope™) )
and farall ?veh
{ (?x[_"http:}/trip.example.orgfvehicle" hasvValue ?veh]
implies
?veh memberOF _"http:fjtrip.example.orgfPlain") ).

» Effects

Header | Webservice Capability |
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B WSML Visualizer

* |n Textual, Form or Tree based representations it is
hard to see the full relationship between entities

« Graph based representations give a better “Feel”
for the complexities of a semantic description

 However normally visualizers are bolted on top of
existing tools

 The WSML Visualizer provides editing and
browsing support in one tool

* Immediate feedback to the developer as semantic
descriptions are being created
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B WSML Visualizer

& +‘ Zoom: |75% : Rotate: [180° 71 D‘F :http:,f,fontologies.defi.org!simpsons :‘

b Ghaes | Graph Manipulation

™ Moe's Tavern
o Kwik E Mart
A

@ Springfield Nuclear Plant <

V-
™ Springfield Police Station

wiole Full Editing Support

=% springfield_elementary

' 3

A
. .
school T ey Fllterlng
place character
4 church
a»springfield_church w7 v
Inst Clusteri
The Simpsons Ontology n S a n ce u S e rl n g
&
tows gender" ™ female
X
{ -
o wette Y Semantic Levels
o male
o> Springfield
[f2 General Nodes
Ontology e n u = =
Somw @ reo Semantic Highlighting

Instance Cluster

Axiom O

v
< >

Asian Autumn School on the Semantic Web 2007 makin g sema ntics real.

Wednesday, 7th November
2007, 14:30 - 16:00




B Outline View

* Eclipse views enhance the functionality of editors
for different file formats

« The outline view gives a structured view of a
WSML file

« Can be used in conjunction with any of the editors
in the WSMT

 Bidirectional updates ensures that the selection in
each editor and the view is up to date at all times

* Provides a browsing mechanism for any WSML
description
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Outline View

=+ “= Namespace Declarations
¢ dc
¢ example
& wsml
<& wsmostudio

) simpsons

#-@ character

#- @ church

gender

place

% public_park

school

9 test

& town

% workplace

¥ abe_simpson
agnes_skinner

£9 apu_nahasapeemapetilon
barney_gumble

9 bart_simpson

# bumblebee_man

9 carl

'9 channel_6

chief _clancy_wiggum
9 edna_krabappel

£ female

¥ grandma_bouvier

% groundskeeper_willie
:% hank_azaria

29 harry_shearer

i helen_lovejoy
homer_simpson
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. Validation

« WSMO4J parser used to validate syntax

« WSMO4J validator used to validate semantics

— Ensures features within the semantic description match that of
the specified WSML Variant (Errors)

— Checks for unrecommended usage of WSML Features
(Warnings)

 All files automatically checked as they are changed
 |mmediate feedback to the user in each editor

« Additional mechanisms for seeing errors

— Problems view
— WSML Navigator
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B Validation & the Problem View

|~ Problems &2 T B
4 errors, 3 warnings, 12 infos
Description Resource In Folder { Location \
&9 Axiom 'priniciples_work_too' - Inadmissible Atomic Formula the-simpsons-ontology.wsml  Examples/The Simpsons line 21
) Axiom 'spouses_are_in_love' - Inadmissible Atomic formula the-simpsons-ontology.wsml  Examples/The Simpsons line 27
% Ontology 'AboutTrips' - concept Trip2 not explicitly declared! Trips.wsml Examples/Lightweight DL ... line 4
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B WSML Navigator

L. Mavigator 273

=% Examples

+-(= Lightweight DL Discovery

+-(= LightwWeight Rule Discovery

- [;= Mapping

=l [;= Simple Example

22 human-ontology.wsml
I{l; humans_to_people.map
85v people-ontology . wsml

7z simple-tests,wsml
+-[;= Virtual Travel Agency Example
- The Simpsons
22 nobel.wsml
queries.txt
22 the-simpsons-ontology .wsml
| .project
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B Testing

« Testing software usually involves deploying it and
ensuring that it functions as expected

* Involves a costly Deploy-Test-Redeploy cycle

« Support within an IDE for testing software in its
natural habitat can vastly reduce this iterative
process

— Reduces the cost of development
— Improves developer productivity
— Reduced developers involvement in tedious tasks

Correctness of a semantic description is more than
just having a valid description
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B Testing Ontologies

* Ontologies underlie every other semantic
description in WSML

* The developer needs to be sure that each ontology
behaves as expected when used in a reasoner
— |s the ontology consistent?
— Does is answer queries in the manner expected?

 Access to reasoners for each of the WSML
Variants is thus required within the WSMT

 All users to perform reasoning operations over the
ontology currently being edited
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B WSML Reasoning View

S WSMLReasoner X =0
Reasoner Input {WSML Yisualizer - http:{fontologies.deri.org/simpsons) O n to I o gy S e I e cti o n
Ontology: |http:,l’,l‘ontologies.deri.org,l’simpsons _V_J
Reasoner Yariant: |FLIGHT Reasoner ¥
-
?character1[inLovewith has¥alue ?charachterz] Re as O n e r S e I e ct I O n

Execute query

!

ROW-NR. | ?characterl | 2charachter2 | Sy ntax H ig h I ig hti n g

helen_lovejoy reverant_lovejoy

sarah_wiggum chief _clancy _wiggum
reverant_lovejoy helen_lovejoy
homer _simpson marge_simpson

wavylon_smithers h;n;g:i;l:nuggosn I n te rfa c i n g W i t h e d i to rs

marge_simpson
chief _clancy _wiggum sarah_wiggum

R A= N, R NN N

P WSHLReasoner X N
Reasoner Input (Trips_. wanI)

Ontology: Ihttp:h’trip.example.org)’AboutTrips LI

Reasoner Variant: |DL Reasoner ¥
Is Satisfiable Ll Execute Query

Method | ontology | RESULT |
Is Satisfiable http:/ftrip.example.orgfaboutTrips  true
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- Testing Web Services and Goals

* A Semantic Web Service that does not match the
Goals it is expected to match could result in the
loss of a lot of money

« Developers need to ensure that the Web Service
descriptions that create match Goals as expected

« Tool support reduces the number of interactions
with a testing SEE

* Quite likely that provider will issue sample Goals
with their Web Service descriptions.

* Ensuring your Web Service descriptions are found
by your competitors sample Goals could provide a
competitive advantage.
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B WSML Discovery View

®, Discovery-view X -

Choose Goal H
]http:,Uexample.orngrainTripInAUS ‘_! iDL J Discover ‘\ I G o a I S e I e Ctl o n
v Included Webservices
{ =1-[] Examples aua . v
| T oest | Web Service Selection
{ ight\Weight Rule Discovery
|
1
| Discovery Selection
Result
j — Result http:f/example.orgfTrainTripInAUS Type Of Match  Discovery Type
! +|Web Service http:/example.orgjoeeb PluginMatch LightweightDiscovery
| Type of Match
|
|
‘ - - -
— Interfacing with editors
» Additional Info |
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B Interfacing with a SEE

 In order for a SEE to correctly function the
necessary Ontologies, Goals, Web Services and
Mediators need to be available to it

« Manually deploying descriptions to a SEE or
manually retrieving them in order perform
maintenance is a tiresome and lengthy process

« Automated tools for interfacing with the Web
Services exposed by a SEE enable these actions
to be reduced to one or two clicks of a mouse.

« The SEE perspective contains all the functionality
necessary to deliver this tool support to the
developer

Asian Autumn School on the Semantic Web 2007 makin g sema ntics real.

Wednesday, 7th November
2007, 14:30 - 16:00




B Browsing WSML in a SEE

-l () Ontologies
http: /v, wsmx, orgfontologiesfrosettafcoreelements
http: /v, wsmo,orgfontologies/dateTime
http:/fusers.isoco.netf~slosadafontologies/bankinterfStockMarket
http://firs.open.ac.uk/EuropeanTravelServiceDescriptions
http:/fusers.isoco.netf~slosadafontologies/bankinterStockMarketChoreoaraphy
http:/fwww, example. orgjontologies/sws-challenge/MoonChoreography
http: /v, wsmx, orgfontologies/rosettajdictionary
http: /v, wsmx, orgfontologiesrosettafpurchaseorderconfirmation
http: /v, wsmo, orgfontologies/choreographyfoasm
http: /v, wsmx, orgfontologiesfmoonjtarget
http:/fusers.isoco.netf~slosadafontologies/bankinterStockMarketProcess
http:/fwww, example. orgjontologies/sws-challenge/Moon
http: /v, wsmx, orgfontologiesrosettafpurchaseorderrequest

- Web Services
http:/fusers.isoco.netf~slosadafontologies/bankinter 'WSExecutelf¥alueRises
http:/fusers.isoco.netf~slosadafontologies/bankinter f'WSExecutelFRecomm
http: ffwww . example.orgfontologies/sws-challenge/Moon'ws
http:fideri.org/demoVTAWSMediateTime

+ Goals

+ Bl Mediators

+ 55 wsmo@http:/flocalhost:3000/s0ap
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B Retrieving WSML from a SEE

-l (%) Ontologies

http: /v, wsmx, orgfontologiesfrosettafcoreelements
http: /v, wsmo,orgfontologies/dateTime
http:/fusers.isoco.netf~slosadafontologies/bankinterStockMarket
http: }firs.open. ac.ukfEuropeanTravelServiceDescriptions
http:/fusers.isoco.netf~slosadafontologies/bankinter!!  mew »
http:/fwww, example.orgjontologies/sws-challenge/Mo
http: /v, wsmx, orgfontologies/rosettajdictionary
http: /v, wsmx, orgfontologiesrosettafpurchaseorderconfirmation
http: /v, wsmo, orgfontologies/choreographyfoasm
http: /v, wsmx, orgfontologies/moonjtarget
http:/fusers.isoco.netf~slosadafontologies/bankinterStockMarketProcess
http:/fwww, example. orgjontologies/sws-challenge/Moon
http: /v, wsmx, orgfontologiesrosettafpurchaseorderrequest
- Web Services
http:fjusers.isoco.netf~slosadafontologies/bankinter 'WSExecutelfvalueRises
http:fjusers.isoco.netf~slosadafontologies/bankinter f'WSExecutelfFRecomm
http: ffwww . example.orgfontologies/sws-challenge/Moon'ws
http:ffderi.org/demoVTA/WSMediateTime
+ Goals
+- Bl Mediators
+- g wsmo@http:fflocalhost:3000/s0ap
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Storing WSML to a SEE

o5 Navigator 27 =him

= 1~% Examples
+ (= Lightweight DL Discovery
+ (= LightWeight Rule Discovery
-I-[,=> Mapping
= [= Simple Example
22 human-ontology.wsml
lfi: humans_to_people.map
8i people-ontology . wsml
22 simple-tests.wsml
+ [, Virtual Travel Agency Example
-l [#% The Simpsons
32 nobel.wsml
queries. txt
£2 the-simpsons-ontology
] .hroject

New 4
Open
Open With 4

Copy

I Delete
Move...
Rename

g2y Import...

73 Export...
Refresh

ConvertTo
Team 4
Compare With »
Replace With »

Properties
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B Invoking a SEE

= Achieve Goal

Server I http:/flocalhost: 3080 - {

Top Entities

urnirulesample/sampleGoal

| QK | Cancel
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B Ontology Mediation

« Service Consumers and Providers may not agree on terminology

* Instance transformation can transform instances from the
consumers ontologies to instances of the providers ontologies

« Automatic approaches use algorithms to detect alignment between
the source and target ontologies

— Low precision
— No developer involvement required

* Manual approaches rely on the developer creating the alignment
by hand

— Can get 100% accuracy
— A lot of work needed to create all the mappings
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- Ontology Mediation (WSMX/WSMT)

Source Target
Ontology Ontology

[-[O1x]

45 WS Data M,
e = =0

Data Mediation

% wa .
f . it e ausvien| % %
i Terget Concept: "
integer integer o cor o
o | 2

J Mappings I_

% Mappings

Design -time Component

Run-time Component
Storage
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- Abstract Mapping Language

* Language Neutral Mapping Language
— mapping definitions on meta-level
— independent of ontology specification language

« Grounding can later be done to specific language
for execution

— WSML

— OWL
— F-Logic
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En Mapping Language Example

Ontology O1 Ontology O2
Person
Human - name
- name - age
A acrian member0f Porson
Adult Child | - name = Adrian Mocan |
' - age = 27 i

classMapping(unidirectional o2:Person 01.Adult
attributeValueCondition(o2.Person.age >= 18))

This allows to transform the instance ‘adrian’ of concept person in
ontology O2 into a valid instance of concept ‘adult’ in ontology O1
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B View based Editor

* An editor with for creating mappings using drag and drop

« Different views all for different types of mappings to be
created:

— Part of view: C2C, A2A, C2A, A2C
— Instance of view: conditional mappings
— RelatedBy view: R2R

« (Guides the developer through the process of creating these
mappings using embedded suggestion algorithms
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- View based Editor (PartOf View)

1 iew Based Mapping Editor X

el ] Oag o i} O.g
S op| 0 S ] oa| -0
+ cost i date
+ customer /—-o——' 2 name
+ date / : payment
+ delivery + station
+ terms ' time
= # travelvoucher
A arrival_city => string A arrivalDate =3 date
# arrival_code == string A arrivalTime => time
. arrival_date => date . bearer == name
A arrival_time = time . deliveryDate => date
A departure_city =3 string . departureDate => date
. departure_code =3 string tf A departureTime =3 time
. departure_date => date P A terms => payment
. departure_time => time #. koFrom =2 tripPoints
A firstName =2 string #. type => string
A issuing_terms => terms + tripPoints
. lastMame =3 string B boolean
A type => string R integer
+ time R string
+ trainTimeTable
2 currency
R integer
B string
= =
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el
) Oag J ;J o )
oo g j oo a
= cosk payment
A P B A inDolars -> false
A hasCurrency -=> euro Tt & inDolars - true
- terms A inEuro -> false
A price -> _#:cost A inEuro - true
- ticket travelvoucher
A issuing_terms -> _#:terms A terms -> _#ipayment
D currency O date
customer & name
date @ station
& delivery & time
> time : & tripPoints
+ trainTimeTable P_J
= =
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B Mapping Views

* As ontologies become bigger mappings can be
harder to see

* View based editor also obscures the type of the
mapping

* Provide the developer with a mechanism for quickly
seeing mappings by type

* Provide a mechanism for deleting one or more
mappings
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! Concept2Concept

Mapping Views

Attributezattribute | ConceptZattribute | Attribute2Concept

(Concept2Concept)

Source Concepts

| Target Concepts

f Conditions

itime time Mo conditions associated
ticket travelvyoucher Mo conditions associated
currency boolean Mo conditions associated
string string Mo conditions associated
integer integer Mo conditions associated
terms payment Mo conditions associated
date date Mo conditions associated
ticket name Mo conditions associated
cost payment Mo conditions associated
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Concept2Concept M

Source Attributes

: Concept2attribute | Attribute2Concept

Mapping Views (Attribute2Attribute)

sl

| Target Attributes 1

Conditions

{(ticket) Firsthame => string]

[(ticket) arrival_time = time]

[(ticket) departure_date => date]

[{cost) amount == integer]

[(date) year == integer]

[(ticket) type == string]

[(date) day == integer]

[{cost) hasCurrency = currency]
=

[(ticket) lastName =3 string]

[(date) month == integer]

[(ticket) arrival_date => date]

[(time) minutes == integer]

[{cost) hasCurrency == currency]
>

[(ticket) issuing_terms == terms]
>

[{name) first == string]
[{travelvoucher) arrivalTime == time]
[{travelvoucher) departureDate => date]
[{payment) ammount == integer]
[{date) year == integer]
[{travelvoucher) type == string]
[{date) day == integer]
[{payment) inEuro => boolean]

>
[{name) last =3 string]
[{date) month == integer]
[{travelvoucher) arrivalDate == date]
[{time) minutes == integer]
[{payment) inDolars => boolean]

=
[{travelvoucher) terms => payment]

Mo conditions associated

Mo conditions associated

Mo conditions associated

Mo conditions associated

Mo conditions associated

Mo conditions associated

Mo conditions associated

ValueCondition{== true on [{payment) inEuro => boolean])
YalueCondition{== euro on [{cost) hasCurrency == currency])
Mo conditions associated

Mo conditions associated

Mo conditions associated

Mo conditions associated

YalueCondition{== dolar on [{cost) hasCurrency => currency])
YalueCondition{== true on [{payment) inDolars => boolean])
TypeCondition{== http://deri.orgfiswc200Stutorialjontologie...
TypeCondition{== http://deri.orgfiswc200Stutorialjontologie...

v
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B Testing

« Developers need to be confident in the mappings they create

« Testing involves ensuring that a given set of source
instances translate into the expected set of target instances

« Very time consuming task involving a lot of tedious work

« Automation of comparison enables engineer to quickly
perform tests
— Ensure mappings still valid as ontologies evolve
— Ensure mappings behave as expected on different reasoners
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tests.wsml X

Mapping Unit Test View

// INPUT

instance my_ticket_ 1 memberOf travellfticket
travellftype hasValue "flight"

//EXPECTED OUTPUT
instance expected_travelVoucher 1 member0f travelZftravelVoucher
travelZfitype hasValue "flight"

instance test_ticket_flight_ and name member0f runitftest
rmunit#hasSourceInstance hasValue ny_ticket_2
runit#hasTarget Instance hasValue expected_travelVoucher 2

// INPUT

instance my_ticket 2 memberOf travellfticket
travellfitype hasValue "flight"
travellffirstName hasValue "idrian"

travellflastName hasValue "Mocan'”

‘/OUTPUT

instance expected travelVoucher 2 memberOf travelZftravelVoucher
travel2fbearer hasValue expected name_2
travelZftype hasValue "flight"

instance expected nawe_ 2 member0f travelZ#nawe
travel2f#last hasValue "Mo
travelZ#first hasValue "Aidrian"

n'

Runs: 3/3 Failures: 0

BR8] ick=t_testsuite
+pi test_ticket_type_name_date_time_payment
+pEi test_ticket_flight

+ g test_ticket_flight_and_name
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B Questions?

Questions?

. and then lets use the toolkit!
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