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ICT for nvwonmental Services and Cllmate Change
EC Fundlnq ‘ ‘ | ‘ |

B Overall aim: provide the foundations for an infrastructure for monitoring,
predicting and managing the environment and its natural resources
m Supporting flexible discovery and chaining of distributed environmental services

B EC funded projects:

m | ENVISION: Environmental Services Infrastructure with Ontologies
www.envision-project.eu

m NETMAR: Open service network for marine environmental data
netmar.nersc.no/

m  OEPI: Exploring and Monitoring Any Organisation’s Environmental Performance Indicators
www.oepi-project.eu

m PESCADO: Personalized Environmental Service Configuration and Delivery Orchestration
www.pescado-project.eu

m SUDPLAN: Sustainable Urban Development Planner for Climate Change Adaptation

www.smhi.se/sudplan

m TATOO: Tagging Tool based on a Semantic Discovery Framework
www.tatoo-fp7.eu

m  UncertWeb: The Uncertainty Enabled Model Web

www.uncertweb.org

®m UrbanFlood: UrbanFlood

urbanflood.eu
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What a}re; EEnvwonmentaI I\/Iodels?

| bl

B Computer models that aim to re-create what occurs during some
event in nature
B Increasingly significant in decision making

m Diagnose and examine causes and precursor conditions of events that
have taken place (i.e. what happened and why it happened)

m Forecast outcomes and future events (i.e., what will happen).
B Models are being developed by a wide variety of scientific and
engineering disciplines
m Many types of models, e.g. economic, behavioral, physical, engineering
design, health, ecological, transport

m Good models come from an assortment of disciplines
m Increased interoperability between models is needed!
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I“IS’[ICS of Environmental Models

Ch araﬂe?

: :

f

B Static, centralized, and closed systems

B Tightly coupled components
B Integration of components requires significant work
m Low level of reuse and sharing

B |solated systems with limited audience (i.e. experts)
m The growth of the system is planned

m Limited possibilities for wider community involvement in model reuse and
development

=> There is a clear need for a dynamic, open, distributed and shared
environmental modeling infrastructure that enables a high level of
model reuse and is easily accessible for both experts and non-
experts!
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Hazard‘ Iﬂlskﬁssesment in Oil&Gas Industry

.4 = |EB http://news.bbc.co.uk/2/hibusiness(7523118.5tm |V | X 2\

File Edit View Favorites Tools Help

o e e e = ma-o-s-0m-0w-2| I Difficult decisions ahead!

B A clear need for risk
analysis tools to support:
NW%E B e this o = Frend 8 rrotable vereion . Strategic,

aie Arctic '"has 90bn barrels of oil’

:fmr:::cas The Arctic is estimated to hold  [gue | ¢ taCtI Cal ] and

90bn barrels of untapped oil,

Asia-Pacific

according to figures from the .
L US Geological Survey (USGS). o Operatlonal
Middle East
South Asia The USGS says the area has three
T times as much untapped natural . . .
ErT— deC|S|on-mak|ng
Market Data Drilling plans in the Arctic have
Economy bee.n controversial, Wlth. o . .
environment groups worried about Oil prices are tipped to rise
e he effect on wildif
Health the effect on wildlife.
Science & Environment While oil prices have been falling in recent days to around $125 a
Technology barrel, many analysts expect oil prices to remain high, and even to
rise again.

Entertainment

Also in the news
~ See map of Arctic

Video and Audio The figures from the USGS are said to be the first estimate of the
energy available north of the Arctic circle.

Programmes
Have Your Say According to the survey, the Arctic holds about 13% of the world's
I undiscovered oil, 30% of the undiscovered natural gas, and 20% of
Countrv Profiles the undiscovered natural gas liguids. v
>
& & Internet H 100% -
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Ol Spll% ¢¢hﬁ|ngency And Response

(OSCAR) [ [ |

O Examples Challenges:

m [f | want to move my oil drift model to a new geographic region, how do I find
appropriate data sources? And how can | trust that the data works with my model?

m Given a real oil spill, where do | find up-to-date forecast data for my oil drift model?
How can | utilise them by incorporating them within my workflow model and how can |
trust that it works with it?

m How can | look at biological effect models that are not “hardwired” into my model?
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qntpl Models as (Web) Services

bl

Envnoq

: User input
(Ps1)
7 (In2 & Itnf3) Winf, —| PredictQilDrift T . Output data
dethillos o Name Data type Mode Name Data type
Userinput
» (In4) Sea depth data {location, Simple
In1 time, data
amount, types
/ (In5) Coast line data oil type) il drift predictions:
Wind 2D grid
In2 forecast fime Qil concentration in
Z‘;'E?d Ms1 PredictoilDnt | ourt  VEtereolumn(3D) Srids ime
ari
i Current . - "
{Ol_ﬂ’l) il drife In3 forecast gg?es Qil slick position (20)
predictions Mass balance (1D
» (Ps2) nd Seadepth 2D grid L (10}
. data
\ PredictCodEffects -
; Ins Coastline 20 grid
(In6) Cod species data
and population data - -
. Codspecies | Simple
¥ InG and data
population types; Predictions of the '
(Out2) Cod effect data 2Dgrid | Ms2? PredictCodEfects | Qut2  effecton cod: 20 time
predictions . - Grids Lethality series
i il dri ;
. time
Out1  predictions series

{Ad) Sanctuaries
data =i

>
location data
{Ad) Response sz
facilities data
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B A set of risk analysis tools for:
m Strategic approach: global effects of climate change
m Tactical approach: land use planning, preventive actions

m QOperational approach: crisis
management
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PESHAWAR, Pakistan, July 21 (AP) — Rascud
survivors on Saturday after landslides caused i
killed more than 80 people, including women
destroyed homes in three remote villages in n.
officials said.

Dozens of people were still missing in villages i
that was battered by heavy rains and storms of

Walizada, a local police official.

HNorth-West Frontier Province.

blocked by a landslide.
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The villages are about 155 miles north of Peshawar, the capital of

Mr. Walizada said that he could confirm more than B0 deaths. Local news media reports

said that the lightning and floods had killed up to 100 people and that a main road was
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Landslide Kills 22 in North Guatemalsd

GUATEMALA CITY (Reuters) — At least 22 people died inn

Guaternala on Sunday when part of a mountain collapsed o

walking trail, smergency authorities said.

The landslids happened in a sparsely populated area in the di
Alta Verapaz, 124 miles from Guatemala City.

Emergency workers were still locking for more wictims on S

night.

Landslides are comrmon in Guaternala, but usually oceur dw

rainy season, between June and November.

Hugo Arvizi, a spokesman for Guatemala’s disaster relief co
was caused by a local geclogical fault.
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Rescue Workers in Algeria Comb Rubble for Bodies
After Storms
Rascue workers in Algeria searched for bodies beneath tons of rubble

today, after viclent storms and mudslides killed 579 people -- 538 of
them in Algiers -- over the weskend,
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Officials said rost of the deaths in Algiers had cecurred in the Bab el
Oued area, which was hit by a mud slide on Saturday.

At Padovani Beach, the sea continued to wash up bodies of vistims carried away by the
deluge, and rescuers battled today to recover one body that had been trapped among rocks
and was being battered by the waves.

Pratasts broke out in Bab ¢l Oued today when President Abdelaziz Bouteflika arrived to
view the damage. Several hundred youths shouted antigovernment slogans, some of them
yelling “assassins in power" as the president stepped from his vehicle.

Earlier in the day, stunmed residents and the Algerian press enpressed anger at the
government, accusing it of incompetence in preventing the crisis and of failing to give
adequate help to rescue workers.

Rescuers in Algiers aided by local residents searched desperately for more bodies under the
rubble in Bab el Oued but were not optimistic that anyene could have survived.

The army used bulldozers and cranes in sfforts to retrieve cars, trucks and a bus trapped
by thick layers of rubble and sand aceurnulated at the entry to Bab &l Ousd.
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B Example Challenges - g

m How can | find a landslide hazard / risk model for a given typology of landslide,
using a given method, which computes a landslide hazard / risk map at a given
scale?

m How can | find input data such as a DEM, a geological map, geotechnical data, a
landslide inventory, precipitation series, on my study area, with a given spatial or
temporal resolution and which fit my landslide risk model?

m How can | reqgister a landslide hazard / risk modelling workflow and make it easy to
discover?

m Can a data service which fails in a landslide risk modelling workflow be replaced by
another service providing data on the same study area, with the required spatial /
temporal resolution and quality, during execution?
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s as (Web) Services

Enviroqmental Mode

Borehole data Geological Geotechnica DEM
(In3) map (In2) | data (In4) (In1)

Precipitation data (In5)

MakeGeologicalModel (Ms1) [« ,| PredictWaterTable
(Ms2)
L . \ 4
GegteIChomel Water
model (Outl) ComputeLandslide < table ma
Probability (Ms3) (Out?}
‘ Input data . . Output data
Processing service
Designation Format Designation Format
Map of -
probabilities of il DEM Gnd
landslidin Geclogical ‘ )
(Out3) ’ n2 map Vector ) Geological / )
Ps1 MakeGeologicalModel Qutt  geotechnical Grids
‘ In3 Borehole data Points model
Ind éBetotechnical Grids
L » ComputeLandslideRunout | aE
(2) Ins gftgiggﬁgg“ Series Ps2?  PredictWaterTable Qut2  Water table map | Grid
x Geotechnical _ Map of safety
Landslide "5 model ond i . factors (SF) or i
Ps3  ComputeLandslideProbability | Qut3  map of Grid
hazard map Water table ) probabilities of
(Out4) In7 map Gnd andsliding
+ Im1 DEM Gnd
Map of Ps4  ComputeLandslideRunout Outq andeloe Grid
Map of el In8  probabilities of | Grid azard map
[ — landsliding
elements at Damage (Ms5)
risk (In10) Landslide )
x In9 hazard map Grid
Landslide Map of Fs3  ComputeDamage Quts  Risk map “ector
risk map In10  elements at Vector
(Outs) risk

SINTEF




-~ envision

ENVI

http://lwww.e ISIO bjeLt eu/ "

B ENVISION aims to provide a dynamic, open, distributed and shared
environmental modeling infrastructure that enables a high level of model
reuse and is easily accessible for both experts and non-experts

m Model as a Service (MaaS) = Models + SaaS + SWS
B Portal with a pluggable decision Y —

f k Lardslide Oll Spill DefiSiEnFum?m
Su ppOI‘t ramewor Decision Support | Decision Supporl C(;;nrrj::nri?iaes

m Visual service chaining
m Migration of existing models to MaaS

] . ] En .\nlronmental MaaSI .
B Semantic annotation infrastructure Decison Stpport |if - Compostion
m Visual semantic annotation mechanism 5
m Multilanguage ontology management

ENYISICN Semantic Annotation

Multi-Larguage
Annotation
Management

Visual
Semantic
Annctation

B Execution space
B Semantic discovery catalogue
B Semantic service mediator
m Adaptive service chaining execution

ENVISION Execution Space

Semantic
Catalogue

Semantic
Mediation
Mechanisms

Adaptive
Execution
Infrastructure
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scenario for I:NVISION
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Genelg
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Discover existing resources

Design time J ¢ Build the modeling workflow
(provide on-the-shelf modeling Register/Annotate the new Service
solutions) \

( - Discover existing Modeling Services
Select a region of interest
Discover existing data sources

Set-u P t.' me 4 - Select the data sources
(connect the appropriate sources of
information to feed the modeling Set the parameters
service) _* Play the scenario

(- Discover existing Modeling Services
_ _ Select aregion of interest
Execution time ! - Discover existing data sources

(interact with the information Select the appropriate sensors data streams
provided by the models and monitor
the system) Select functional parameters for the alerting
~ system

Semantic Annotations are a key enabler for discovery of services!
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B Types of Web services
m WSDL and SAWSDL
m OGC Web services
m RESTful Web services
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Web Ser vice Deflnlt on Language (WSDL)

http://lwww. Wl3 L)rLg/l / sdl20/

WSDL Description )
SChema (typeS) : g ‘ Element Declaration f’- :
ii_ T Definiti Mpr |
ype Definition o
L | Message
—— b | e €Xchange
g Operation f\sq Ref | [T |1 jﬁ- I patterns
Interface 2 hm% I P
_ | ! Operation Style |
Operations | — PETTE . Operation
‘Fault _W Styl es
41 i
£’ | Operation g Ref J
Binding Faitrel_|
Network details i |
Fault I M % ®
Service 3 o http:/lwww.w3.0rg/
Endpoints 2
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Semantll: Ann otations for WSDL and XML Schema

(SAWSD‘ D ‘h tp‘ //yvv%w w3.org/TR/sawsdl/

i
schema mappings W SDL Description ®
Element Declaration m 3 U

}?J ' M| http://www.w3.org/

j Type Definition m |

j%f:;-
o i ———
[ T e
AFault ' m
_ ,_r_e_ferences 7 SAWSDL basic terminology:
"""" £ | Operaton FegFelJj B Semantic Model
- || B Concept
B Semantic Annotation
But: [ Faut m W m explicit identifiers of
no predefined concepts
semantics! | e : m identifiers of mappings
|5 ‘.Elndpomt HT from WSDL to concepts
(or vice versa)
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OGC W

S s :
4 p [ services

Interfaces for accessing and processing
geospatial information OGC

Standardized by the Open Geospatial

Consortium
Client Server

Web Mapping Service (WMS)

Orpen Geospatial Consorthum, Ine

http://www.opengeospatial.org/

What is
m Visualisation of geospatial data available? GelCapabilties() ————
) ":;‘“ﬂ:n‘r}_la:t‘?' -«—— Capabilities document
Web Feature Service (WFS) —> -
What can | DescribeFeature(X) —————#=

m Specifies interface to retrieve Geographic Features expectlo  |4— XML Schema for the feature
. L. . receive?

m Features have Geometries and additional attributes

m Data model specified in Feature Type Schema Selectand | ———— GetFeature() ———

receivethe |,  GML FeatureCollection
Web Processing Service (WPS) e
m Provides executable processes fefﬁﬂfey
® No restrictions on input and output data Transaction: Update(y) —»
Other standards |
m  GML: Geography Markup Language (XML encoding ‘t .
of data) <A

m SOS: Sensor Observation Service (real-time data)
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RESTfuIWeb services

! bl

B Naturally occurred in Web applications

B Web applications' functionalities are increasingly used by programmatic
clients, such as other Web applications

B A RESTful Web service is:
m A set of interlinked Web resources
m Data-centric, not functionality-centric
m Machine-oriented (no more HTML-scraping)

B Services described in HTML documentation
B Not (yet) standardized
m But based on HTTP, XML, and the Web architecture

B E.g.: flickr, del.icio.us, facebook APIs
B Some more RESTful than others
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Of serwces or related |n|t|a1 lves
|

[l

[
Other t}/pfes

|
|
1

B Service oriented architecture Modeling og [N
Language (SoaML) SOAM L
B An emerging OMG standard for describing services 0,
using UML http://www.soaml.org

B SOA activities at the Organization for the
Advancement of Structured Information
Standards (OASIS) OASIS 9
- SOA Reference Model http://www.oasis-open.org
B SOA Reference Architecture
B Semantic Execution Environment

B SOA activities at The Open Group rl;}ulpE/,WQW]zf'; Ef:?sl’
m SOA Ontology, Reference Model, Architecture
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Web g,erwces A reality check

|

B Numbers of WSDL services
® Number of unique public WSDL-based services < 30.000
m WSDL growth stagnates:

uuuuu Number of Web services found
during the past 45 months

DDDDD

m Large, but unknown, number of Intranet and enterprise services

B Numbers of OGC Web services

m Number of public WMS, WFS, WPS, SOS services < 9.000 (most
of them being WMS)

m Potentially large, but unknown, number of OGC services deployed
Inside organizations
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ibﬁes: A reality check (cont’)

“
Web sery

!

!

B Significant growth of Web APIs (RESTful Web services)
> 2000 Web APIs on ProgrammableWeb.com

Protocol Usage by APIs
Most service interfaces are proprietary Web sites, or
S FTP downloads of ASCII files

Most services on the Web do not have
machine-readable interface descriptions!

> 4.800 Mashups on ProgrammableWeb.com
(combining Web APIs from one or more sources)

4300 O mapping (35%)
i M photo (10%)

O shopping (9%)
M video (B%)

[ s=arch (5%)

B social (6%60)

O travel (&%)

O music (5%)

O news (4%)

O messaging (4%)

Programmableweb.com 05/22/10 Programmableweb.com 05/22/10

4800
4700

4600 -

4500

4400
Mo Dec Jan Feb Mar Apr May
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eE is more and more used for application to application communication.
i i‘ t(frf‘aces made available are referred to as Web services. wac)
‘ b

The World Wide
The programma

Why semantics for Web services?

Automate service usage

— -

Describe

- - o

. Invoke &

service

e
-
~o

: : \ . Publish
.. s'\g(r)Cilct:g; Service . sgr\_/ilcsze g
R Description -~ description_..-
Service Servliee
Enactment & Publishing

Monitoring
Service , ] Locate \\‘.
Mediation s
Service Service
Composition Discovery
e - Service
 Sombine Negotiation & Choose
N service, agree )

e e Contracting on details .’
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B Lightweight semantic annotations for Web services: WSMO-L.ite
B Types of service semantics and WSMO-Lite service description model
m Attaching semantic annotations to WSDL and RESTful Web services
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nght\ngk semantic annotations for
Web services

B EXxisting approaches (OWL-S, WSMO) are (perceived as) complex in
terms of

m Modeling (adoption coming slowly)
m Computational complexity (expressivity vs. performance)
B Core ideas:
m Reduce complexity: Scale down, modularize = WSMO-Lite ontology
®m Include RESTful services: Not only WSDLs are services = MicroWSMO

[

B Goal: provide a SAWSDL-based unifying frame work (WSMO-Llite) for
lightweight semantic descriptions of WSDL and RESTful Web
services, in order to support automation of Web service tasks such as
discovery, selection, and composition.

"a little semantics goes along way"
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WSlvlp Hltb :

B WSMO-based annotation mechanism for WSDL and RESTful services

B Design principles: proximity to underlying standards, inclusion of
RESTful services, minimality, lightweight, modularity

[ 4 WSMO-Lite Ontology }— simple service semantics
/ annotations point to \

SAWSDL J layer of semantic { MicroWSMO }—SAWSDL for hRESTS

Ji

annotations

T extension extension T
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Types Il Service Semantics in WSMO-Lite

l

[

B Functional B Behavioral
m \What the service does m How the client
talks to the service

B Information model B Nonfunctional
m For handling data m Policies, QoS,
m Incl. lifting/lowering price, location etc.
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F ' N B |
o 1 1

Input message 1
= gutput messags 1

Operatlon1 |~

Input message 2

Qperatlon2 | ™
e pUtput message 2

= Input message N
e putput message N

Operation N

hasInputMessage

hasOperation
Service

haaO utputMessange
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Mode!in ‘ HES [ful services

[

| RESTtul services | WSMO-Lite service model |
| I\/Iapplng of RESTful services to Service (a group of resources) | Service
WSMO'L|te Service mOdel: Resource - [disr‘eﬂ.gaﬂfed on the semantic level)
Resource method Operation

Method request /response Operation input/output

Hyvperlink — (treated as part of message data)
B Example: . . o o legend: -
P (a) Hotel booking service L e im ' [ service ey zsealrch [ Rome hotel 1 details | |
. . - gep 1= U results Istill has moms in Sep) ) |
sarvice search [p— oL ) homepage Ecme ) !
homepage —% results [[F— i similar i tor 1| Rome May 1-4 (1 sean::h " Rome hotel 2 details |
- e ' resources | with |- Now _ result lavailable akoin May) | |
iy O || R e A
L IVYVF v =] fields T | szarc NY hotel 1 detail |
payment i hypetink | ° J . rest o 1
Processing =y - ! p? | !
( ) = * confirmation ||| Sl ; ﬁ"—h |
mybookings __— » L senvice . (b) Detail of concrete payment .
L ) ;T ! search results processing '

o+ 1
o ... search(date, city)
Hotel booking service ! 5 list of rates (and hotals)

-

.. @etHotelDetails(hotel)
— detailed info about hotsl

service N"-I"{:’I--éeari:tsh Ak
home a —l; fesu

"'-: ‘F’,_ T e TeSENR( 1, creditCard, guestinfo)
JFH‘ ) ! > confimation 1D

P 4 ; ! — list of corfirmation 1Ds

iy bu-okmgs e getConfirmationDetails{confirmation D)

> confirmation details
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qal aﬁd nonfunctlonal semantics

Functio

B Functional Semantics wl:FunctionalityClassificationRoot
m For service discovery, composition yZ
m Categor type
J y_ _ _ ] (ex:eCommeroeServioe)

m Functionality categorization

m E_g_ eCI@ss f subclasses
m Capability ex:Travel )[ex:Aooommodation)

= wl:Condition, wl:Effect ReservationService ) \ ReservationService

m Using WSML rule languages f Af K /<1 Lr R

B Nonfunctional Semantics
B For ranking and selection

m Not constrained, any ontologies

B Example: ex:PriceSpecification
rdfs:subClassOf wl:NonFunctionalParameter .
ex:ReservationFee
rdf:type ex:PriceSpecification ;
rdf:value "15" " ex:euroAmount .
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’and Information semantics

: | : : [

Behavi

B Behavioral Semantics
B For invocation, composition, process mediation
B Functionalities on operations
m Capabilities, categories
m Client selects operation to invoke next
m Instead of being strictly guided by an explicit process

B Information Semantics
B For invocation, composition, data mediation
B Not constrained, any ontologies
m Marked as wl:Ontology
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transformation
(e.g. XML to RDF)

Nonfunctional
parameter

-
o —

Service model property ?&:F?mﬂlﬁ?}n Data Iifting/lowering transformation  'N'onfunctional ‘I'nformation model

transformation
(e.g. RDF to XML)
i Service model class Service semantlcs class Domaln-specific model element Semantlc annotatlon types: i
i —_— — 'Functional 'B'ehavioral '
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WSDL with WSMO-Lit

: : : fod

D

| Sem. type | WSMO-Lite sve. model | WSDL component

F Service Service or Interface

N Service Service

E Operation Interface Operation

I Message Element Declaration or Tvpe Definition

1  <wsdlservice name="FRomaHatels" interface="HotelReservation” % ':::“.I..Silsili:mjrgriigirﬁifﬂeieiﬂﬁiﬁmatiDn_..:.i;,.,sd|.o ration™
2 sawsdl:modelRefoerence="http:/ /example.org/onto# AccommodationF 3 = u:II: P i L wo ope
3 http:/ /example.org/ onto# RomaHotelsPrecondition 4 WS ":'slﬂi‘ra '?EIFI'.‘;;TE_ res-_e:.lle“ ) le to#E ffectR tionConfirmed” -
4 http:/ /example.org/ onto# RomaHotelsE fect” = : sawsdl:mo eference="http://example.org fonto ect ReservationConfirmed” ==
5 <wsdlandpoint ... [ R I
6 o/ T ! 6 < fwsdloparation
< fwsdl:service - ) " -
7 <wsdl:oparation name="cancelResarvation
8 sawsdl:modelReference="
1 <wedlinterface name="HotelRasarvation" 9 http: / /example.org/ontodt Precondition ReservationConfirmed
2 sawsdl:model Reference="http:/ /fexample.org/ontozt AccommodationFL0 htto: / /example.org / onto# EffectReservationCancelled” =
3 http:,-’,-"e:-:ample.urg,-’omu#HatelReservm!unprecu!:d_!tlun 11 1 <wsdl:types><xs:schema ...>
4 http: / fexample.org/onto# Hotel Reservation Effect” = 12 . " "
5 <!—— operations come here — — > 13 2 <xs:element name="searchRaquast )
6 - :“;.-sc.l.l.'interfac.e"-- “ 3 sawsdl:modelReference="http: / fexample.org /onto#ReservationDates
- ) 4 http:/ /example.org /onto# Destination™
5 sawsdl:loweringSchemaMapping="http:/ /example.org/searchRequest.xsp” =
6
- - - — - — 7 < faselament
1 <wsdlservice name="FRomaHotals' intarface="HotalResarvation 8 < /wsschema=< wadltypes
1] N S . = f ypas s
2 sawsdl:modelReference="http://example.org/onto#RomaHotelsPriceParResa
3 < fwsdlservica 10 <wsdlinterface name="HotalReservation' =
11 < wsdl:operation name="saarch" =
12 <wsdlinput alement=""searchRequast” /=
13 <wsdlcutput element="listOfRates" /=
14 < fwsdloparation
15
16 < fwsdlinterfaca
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Annotatlnlq hESTfu Services with WSMO-Lite

. [

B No accepted WSDL for RESTful services
m But there's usually an HTML page

B Adding machine-readable annotation
m hRESTS

B And hooks for F,N,B,l semantics
m MicroWSMO
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hREST$

B A typical RESTful Web service description:

Operation description HTML source
ACME Hotels service API < hl=ACME Hotels service APl< /hl1>
Operation getHotelDetails < h2=0peration getHote|Details< /h2>
Invoked using the method GET at < p=Invoked using the GET at
http://examnpls. com/h/ {id} < code>http:/ /example.com /h/{id }< /code = <br /=
Parameter: id - the identifier of < strong>Parameters: < /strong> <code>id< /code>
the particular hotel - the identifier of the particular hotel <br/=
Output value: hotel details in an < strong>0utput value:< /strong™> hotel details in
ex:hotellnformation document an < code>ex:hotellnformation< /code> document< /p>
B hRESTS - HTML Classes —
1 <div class="service” id="swc" =
: 2 <hlz<span class="label" =ACME Hotels</span = service APl< /h1:>
B service 3 = div dass="operation” id="opl" >
. 4 < h2Operation < span class="label" > gatHotalDetails< /span ;=< /h2 =
| Operatlon 5 <p= Invokad using the < span class="method” = GET < /span=
B at < cods class="address" »http:/ /fexample.com /h /{id} < fcodes < hr /=
[ | address 7 <span class="input” =
a8 <strongz Paramaters: < /strong
g <code>id< feodes> — the identifier of the particular hotel
- methOd 10 < fspan> <br/ >
. 11 <span class="output’ =
| Input 1z <strong=> Dutput value: < fstrong> hotel details in an
13 < code e hotellnformation < /code > document
| Output 14 < /span s
15 < fpos
B |abe| 16 -:._,-I:Ir-.',.:- < i [
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MicroV\/$‘\AO semantic annotations

[

B An extension of hRESTS

B model indicates that the link is a model reference

m lifting and lowering then denote links to the respective data
transformations

- Exal I |p|e' 1 «div class="sarvica" id="swc" =
2 hl <.5pan |:|.2!55=_ I3k @prefix ex: <http:/ fexample.com/serviceDescription.html# > .
3 ':'-F_-':'Tdh's,f'erﬁer'rsl_'a 2 @prefix hr: <http://www.wsmo.org/ns /hrests#> .
4 =.a rel="madel r"_? 3 @prefix rdfs: <http://www.w3.0rg/2000/01/rdf —schema#= .
5 . h_‘}tEI rasarvations<o, 4 @prefix sawsdl: <http:/ /wwww3.org/ns/sawsdl#= .
6 ~/P= N ., 5 @prefix wsdlx: <http://www.w3.org/ns/wsdl—extensions#> .
T < div class="operation 6 o o
& <h2>0Operation <spal ;.o 5 wiService :
9 =P _.Inﬁ.':}kﬂd using the g rdfs:isDefinedBy <http://example.com/serviceDescription.html> ;
10 at <cods class="add o rdfsilabel "ACME Horels' |
11 -.._5_|:'.|an I:a._ss_ Nput™ g sawsdl:modelReference <http:/ /example.com/ecommerce/hotelReservation> ;
12 <strong. F'ararr;r:ate 11 hr:hasOperation ex:opl .
13 <a rel="model" ) , LT
. R 12 ex:opl a wlOperation ;
14 < codaid< fcod _ " aor
15 [-:"a rel=" n'l‘la rdfs:label " getHotelDetails” ;
16 Ic;.'.terin < fa) 14 hr:hasMethod "GET" ;
17 iy —— ._.Er";“._. R sawsdl:modelReference wsdlx:Safelnteraction .
o pa | T 16 hr:hasAddress "http://example.com /h/{id}""“hr:URITemplate ;

18 < span class="output Fhael M o A

‘ wl:haslnputMessage |
19 <strongs Cutput i _ _

- N a wl:Message ;
20 =coda e hotallnfe _ ~ L ) , . .
21 < fspan 19 sawsdl:modelReference <http://example.com/data/onto.owl#Hotel = ;
29 .-I':':I - 20 sawsdl:loweringSchemaMapping <http://example.com/data/hotel|D xsparql=

o 21

B L :
23 </fdv></dv> 22 wl:hasOutputMessage [

23 a wl:Message ;
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Autorpq 'dn algorithms

Algorithm: matchmalker for WSMO-Lite functional classifications

Inputs: set S of known services annotated with functionality categories.
goal category oy

Result: the set M of tuples (service, match degree from {=,2,C, N}

Algorithm: Web service ranking with WSMO-Lite nonfunctional properties

Inputs: set S of known services annotated with nonfunctional properties.
set Hg of user preferences, and Dg with the input data.

Output: a set of Web services along with their ranking values

Algorithm: forward-search Web service composition for WSMO-Lite
Inputs: set 5 of known services annotated with capabilities,
W (2y,. .., 2 Ty | defining the goal models,

Dg with the: initial constants.
Output: a list of Web services to be applied in a sequential composition
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WSM *Ll\te»tools :
(Demo: $®AHAI| $tUdIO http://www soadall.eu/)
LY

m “1* iServe Browser + -

Pl o Bets
i i,Serve Browser ™ LogIn | About

Edit

Sel ® | ‘i iServe Browser > I _

Disc

Wwsl i Core Dashboard
cr 8 navigation Fie + Help »
K
| Jid PlugInOverview il | somantic Models WSMO-Lite Editor - http:/ fiserve.kmiopen.ac.uk/resource [documents/bad1bofd-7196-46e-
Editor + = : ; 9449-0c6f475belda [ service.wsdl
= @ ServiceCategories 3 = = =

Discovery + = # Category - @ Unit_Sizes_Add o
WSDL Annotation _ # Other 4 : gﬂiL_SiIZES_."\AddRESDUnSE
g etPreleaseArray
[ _— l = : :S;;l;r;:f - i@ GetPreleaseArayResponse
[ Grounding Editor l T erm—— - @ Gelprelease
# Marketing - @ GetpreleaseResponse
= # Communications 4 [ GetEnrolimentarraySoapin
# Instant%20Messaging 4 parameters == tns:GetEnrollmentarray ==
# SKsS - B4 GetEnrolimentarraySoapOut E
® Fax 4 [ GetEnrolimentSoapin
Wid ® Email parameters <= tns:GetEnrollment ==
# Finance - B4 GetEnrolimentSoapOut
ok # =Commerce - B GetPaymentArraySoapin
cen # Logistics - B GetPaymentArraySoapOut
Prof ® Survey - B4 GetPaymentSoapin
eCo - = GetPaymentSoapOut

- FA | nninSiteSnanin -
5 | Quick Find ... 4 m r
MicroWSMOEditor -
Ontologies Search WSDL Preview

WidgetExplarer +
Analysis +
Consumption Platform +
Profile +
eCommerce Dashboard +
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B Summary and conclusions
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Summqry and conclusions

»

i

Environmental models are important for decision making
m  Models’ current limitations hinder their reuse and interoperability
m A platform of interoperating models is needed

ENVISION - a platform for exposing environmental models as (Web) services
Semantic annotations for Web services: key to automate service usage
Core types of services on the Web: WSDL, OGC, and RESTful

®m  Number of public services is increasing
®  The majority of services have no semantic annotations

WSMO-Lite
m  Simplifies the creation of semantic descriptions of Web services
m Defines an annotation mechanism for WSDL and RESTful services

m Provides the bridge between WSDL, RESTful services, and (existing) domain-specific
ontologies such as classification schemas, domain ontology models

m Tools and automation algorithms available for WSMO-Lite (implementations ongoing)

Open issues
Creation of semantic annotations, scalability of automation algorithms
User involvement in the service usage automation process

|
|
m Attaching WSMO-Lite annotations to OGC Web service
|
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Thank you!
Q&A
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