Script generated by TTT

Title: Distributed_Applications (25.06.2013)

Date: Tue Jun 25 14:30:37 CEST 2013

Duration: 88:04 min

Pages: 46

Parts of WSDL

WSDL is divided in 2 parts

an abstract part which describes what is offered; it consists of types, message, operations and port

types.

a concrete part which describes how and where it is offered; it consists of bindings, services and ports.

<definitions >

<1yp95>

<ftypes>

<message name="“> abstract

part

</message >

what —=W|

<portType name="">

</portType >

how =—=—p

<binding name =*>

</binding >

concrete

where — —p

<service name="> part

</service>
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A WSDL docu[%ent uses the following elements in the definition of network services:

Types: a container for non-built-in data type definitions using some type system, e.g. arrays and structures.

Message: an abstract, typed definition of the data being transferred between the requestor and service;

method call (request/response): modeled as 2 messages.

Port Type: an abstract set of operations supported by one or more endpoints; an operation specifies a
specific input/output message sequence.

Operation: an abstract description of an action supported by the service.

Binding: specifies a concrete protocol and data format for the operations and messages defined by a
particular PortType, such as SOAP or Corba.

Port: a single endpoint defined as a combination of a binding and a network address.

Service: a collection of related endpoints.
Parts of WSDL

Relationship of parts
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Parts of WSDL T —)

an abstract part which describes what is offered; it consists of types, message, operations and port

types.

a concrete part which describes how and where it is offered; it consists of bindings, services and ports.

<definitions >

<types>

<ftypes>

<message name ="‘>

</message >

what —=W

<portType name ="‘>

</portType >

how ==—p

<binding name =*>

</binding >

where — —p

<service name="">

</service>

</definitions >

abstract
part

concrete
part



Relationship of parts — T k Example for SOAP Request/Response — T —)
Definitions Operations Service Bindings WSDL definition of a simple service providing stock quotes; the service supports the single operation i
GetLastTradePrice(ticker symbol) and returns the price as a float.
data type definitions . B <?xml version="1.0"7>
operation L.
message definitions <definitions name="StockQuote"
targetNamespace="http:.//example.com/stockquote.wsdl"
data type definitions operation L port type "AW\" port & xmlns:tns="http:~/ /example.com/stockquote.wsdl"
\ )
message definitions N 4 network address xmlns:xsdl="http:/s/example.com/stockquote.xsd"
xmlns:soap="http: sschemas.xmlsoap.org-wsdl soap-"
data type definitions operation xmlns="http:-sschemas.xmlsoap.org /wsdl ">
message definitions pe
- <types>

definitions are generally expressed in XML. <schema targetNamespace="http:~ /example.coms/stockquote.xsd"
operations describe actions for the messages supported by a Web Service; the equivalent of a method xmlns="htth:/ www.w3.0rg 2000-10,XMLSchema" >
signature in Java. <element name="TradePriceRequest">

service bindings connect port types to a port. <complexType>

<all>«<element name="tickerSymbol" type="string"/»<~all>
</complexType>
<s/element>
<element name="TradePrice">
<complexType>

<all><element name="price" type="float"- ><- all>

<s/complexType> v
Example for SOAP Request/Response o T ~—) Example for SOAP Request/Response e T )
- A LsComplexiype?

<complexType> <selement>

u3 <all><element name="tickerSymbol" type=“"string" ><-sall> </schema>
\ <s/complexType> </types>
\ad < >
b} <;?::Z::tname:"TradePrice"> <!—-— Parameter der Nachricht —-»> P&ﬁ&ﬂhﬂlc4
<complexType> <message name="GetLastTradePriceInput">
<allr<element name="price" type="float"s s>< alls ' <part name="body" element="xsdl:TradePriceRequest"/>
< complexType> </message> -
<selement> . <!—— Parameter der Antwort -—> B
</schema?> ype> <message name="GetLastTradePriceQutput">
<stypes> <part name="body" element="xsdl:TradePrice"/»
<!—— Parameter der Nachricht ——> </message>

<message name="GetLastTradePriceInput"> <portType name="StockQuotePortType">

<part name="body" element="xsdl:TradePriceRequest" /> <pperation name="Getl.astTradePrice">

</message> <input message="tns:GetLastTradePriceInput",>
L ame="price" type- flo: ="

% ame="price" type- Tlo:
<l—— Parameter der Antwort ——> <output message=“tns:GetLastTradePriceOutput"->
<message name:"GetLastTragePriceOUtput"> <soperation>

<part name="body" element="xsdl:TradePrice".> < portType>

</message> <binding name="StockQuoteSoapBinding" type="tns:StockQuotePortType">

<portTvpe name="StockQuotePortTvpe"> o fsoap:blpd}pg_Styye:rdocumeny"
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</message> ~

<!-—— Parameter der Antwort --—>
<message name="GetLastTradePriceQutput">

<part name="body" element="xsdl:TradePrice" />
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<portType name="StockQuotePortType">
<operation name="GetLastTradePrice">
<input message="tns:GetLastTradePriceInput" >
<output message="tns:GetLastTradePriceOutput".>
< operation>

<s/portType>

—

<binding name="StockQuoteSoapBinding" type="tns:StockQuotePortType">

<gsoap:binding style="document"
transport="http:~ /schemas.xmlsoap.orgssoap-http"/>

<operation name="GetLastTradePrice"> N
<gsoap:operation soapAction="http://example.com/GetLastTradePrice"/>
<input><soap:body use="literal"></input>
<output> <soap:body use="literal".>< output>

<s/operation>

<sbinding>

Generating code from WSDL

i
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Use of a WSDL compiler to automatically generate code (e.g. a Java interface) from a WSDL file.

WSDL of service
provider Il 1—\

e
v Tl

e WSDL compiler \l e WSDL compiler h
(client side) 2% (server side)

-

| wsbL generator
AN ~

Service provider

-~

Service requestor

(appucation object )
L (client)
C

stub - h'_.{
SOAP-based SOAP messages (" SOAP-based
middleware | middleware

WSDL documents can be generated from APIS (1).

application obiectl
(service provider)

skeleton )

Stubs and skeletons can be generated from WSDL document (2).

Web Services Description Language (WSDL) e @ —

lan Forster states: "Web service have little value if others cannot discover, access, and make sense of
them.”

Definition: A document defines services as collections of network endpoints, or ports.

WSDL has a purpose similar to that of IDLs in conventional middleware platforms. A WSDL description describes
3 fundamental properties of a Web Service

What a service does: operations and the arguments needed to invoke them.
How a service is accessed: details of data formats and protocols.
Where a service is located: details of the protocol-specific network address, such as a URI.

WSDL Information Model

Example for SOAP Request/Response
Generating code from WSDL

Common bad Practices

Common bad Practices — T

Analysis of existing WSDL documents shows that functionality of many Web services are hard to understand due
bad practices.

developers take not sufficient care of names and comments.

port types are tied to concrete protocols.

semantically unrelated operations are placed in a single port type.
overload output messages to transport results and error information.




Universal Description, Discovery, and Integration (UDDI) — T )

UDDI Entities e T —

provides the definition of a set of services supporting the description and discovery of UDDI allows to store and manipulate four main types of entities i

businesses, organizations, and Web Service providers, businessEntity

the Web services they make available,
N . —»| businessService
the technical interface to access those services.

UDDI itself is & Web Service; has a WSDL interface and can be described by a UDDI registry.
—>| bindingTemplate |—>|

TModel

UDDI Business Registry System

UDDI Entities N %4.| bindingTemplate |—'| TModel
UDDI Registry API

UDDI registry for publicly available Web Services. business:lswce
al bindingTemplate l—-l TModel

businessEntity : represents the owner of a Web Service.

Attributes: name, unique key, zero or more services, descriptions, ...

businessService : represents a group of one or more Web Services.

Attributes: name, unique key, one binding template per Web Service, descriptions, ...

bindingTemplate : represents a single Web Service; contains all the information to locate and invoke the

service @
¥ UDDI Entities UDDI Registry AP — 1
[ EmessasvIER | - UDDI registries have 3 main types of users
service providers that publish services
_’| bindingTemplate ’ TModel requesters that look for services
other registries that need to exchange information.
—h| bindingTemplate |—h| TModel
UDDI supports the following sets of APIs
UDDI Inquiry API : operations to find registry entries such as find_service , or get details on specific
—>| businessService enlity, .. get_serviceDetail .
UDDI Publishers API : add, modify, and delete entries, e.g. save_service or delete_service.
—-| bindingTemplate |—>| TModel UDDI Security API : get and discard authentication tokens to be used in communication with registry.
) uDDI Ownershr‘}) Transfer API : transfer ownership of structures between registries.
businessEntity : represents the owner of a Web Service.
RN UDDI Subscription API : enables monitoring of changes in a registry by subscribing to track new, modified,
Attributes: name, unique key, zero or more services, descriptions, ... and deleted entries.
businessService : represents a group of one or more Web Services. UDDI Replication API : supports replication of information between registries.

Attributes: name, unique key, one binding template per Web Service, descriptions, ...

bindingTemplate : represents a single Web Service; contains all the information to locate and invoke the
service

Attributes: unique key, an access point that indicates the URL of the Web Service

TModel : represents WSDL interface types.

Attributes: name, unique key, an URL that points to the data associated with the TModel, description,



Universal Description, Discovery, and Integration (UDDI) — @ )

Description, Discovery, and Integration (UDDI)} - Windows Internet Explorer
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provides the definition of a set of services supporting the description and discovery of

businesses, organizations, and Web Service providers,
the Web services they make available,
the technical interface to access those services.

UDDI itself is a Web Service; has a WSDL interface and can be described by a UDDI registry.

UDDI Business Registry System
UDDI Entities
UDDI Registry API
UDDI registry for publicly available Web Services.

Generazed by Targeseam

&)

ethods.net - Windows Internet Explorer

i Datei Bearbeiten Ansicht Favoriten Extras 7 | x @ -

{ Jpravorien g @ <~ E|Enf &]vaE

‘ {& Universal Description, Discovery, and Integration (UD... | ‘

€

Universal Description, Discovery, and Integration (UDDI)

v T
=
(S

«— T

provides the definition of a set of services supporting the description and discovery of
businesses, organizations, and Web Service providers,

the Web services they make available,
the technical interface to access those services.

UDDI itself is a Web Service; has a WSDL interface and cah be described by a UDDI registry.

UDDI Business Registry System
UDDI Entities
UDDI Registry APl
UDDI registry for publicly available Web Services.
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Data as a Service.

CDYNE®221
o

Postal Address Verfication Web Service

Welcome to XMethods.

Emerging web services standards such as SOAP, WEDL and UDDI will enable
system-to-system intagration that is easier than ever before. This site lists publichy
available web services

Recent Listings [ View the FULL u&%

Publisher Style  Service Name

Description Implementation
magid DOC  saudi shipping calculate saudi shipping prices

Access information such as games, citiies
VOORSPRONG DoC Worldeup 2010 Football Championships results, players etc. about the 2010 Visual Dataflex

toumnament

/= Universal Description,....

/= www xmethods.net -...

1| "% \, 15:03

[FYp——

Data as a Service.

Full Service List Also accessible via XML Interfaces: DISCC Wi-Inspection RSS
List is ordered by submission time, with most recent services listed first.

See the interfaces section for more information,

Publisher Sryle Service Name Description Implementation

magid pocC saudi shipping cateutate saudi shipping prices

VOORSPRONG DOC Wosldeup 2010 Football Ct | Access information such as games, citties, results, Visual Dataflex
players etc. about the 2010 tounament

tpamplona DoC ACHWorks-SOAP Ver 4 (TS5 - Rico Pamplona)  Web Services for ACH Processing and Payments MS NET

nsreevatsan REC Chennai Emersency Emerzency Service Provider Apache SOAP

RestFulServices DoC Weather Forecast Service

Provide weather forecast for a given place name
The Healthcare Common Procedure Coding System
(HCPCS) s a set of health care procedure codes based

ResLFulSen‘steI DOC TryIt HCPCS Service on the American Medical Association's Current
Procedural Terminology (CPT). Commonly pronounced
Hick-Picks
UNSPSC is the acronym for the United Nations Standard
RestFulServices Doc Tevlt UNSPSC Service Products and Services Code. UNSPSC is a coding svstem

to classify both products and services for use
throughout the slobal eCommerce matketplace

LB % A, 15:03

/= Uriversal Description, ...

/= www.xmethods.net -...
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|E http: [fwww.dataaccess.com/webservicesserver ftext. | ‘Ehttp:ff'n\"n\'w‘dataaccess‘cnmMEhservicEsserver]ﬁext"‘ | |
-~ - =message name="AllLowercaseWithTokenSoapResponse' > ~
<?xml version="1.0" encoding="UTF-&" ?=> il <part name="parameters" element="tns:AllLowercaseWithTokenResponse" /> |
- zdefinitions xmins="http:/ /schemas.xmlsoap.org/wsdl/" zmins:xs="http:/ /www.w3.0rg/2001/XMLSchema" </messages
xmins:soap="http:/ /schemas.xmlsoap.org/wsdl/soap/" xmins:tns="http:/ /www.dataaccess.com/webservicesserver/" - «message name="UppercaseWordsWithTokenSoapRequest':
name="TextCasing" targetNamespace="http://www.dataaccess.com/webservicesserver/": = <part name="parameters" element="tns:UppercaseWordsWithToken" /=
- <types> </messages
- «xs:schema elementFormDefault="qualified" targetNamespace="http://www.dataaccess.com/webservicesserver/"> - <message name="UppercaseWordsWithTokenSoapResponse">
- =xs:element name="TitleCaseWordsWithToken": <part name="parameters" clement="tns:UppercaseWordsWithTokenResponse" /=
- <xs:complexType: </message>
- <X5iSequences - =message name="LowercaseWordsWithTokenSoapRequest"=
<xs:element name="sText" type="xs:string" /> <part name="parameters" element="tns:LowercaseWordsWithToken" />
<xs:element name="sToken" type="xs:string" /= </message: - _t‘
</xs:sequencex - <message name—”LuwercaseWnrdsWithTukEnSuapl‘l‘éspunse”>
<fxs:complexType> <part name="parameters" clement="tns:LowercaseWordsWithTokenResponse" /=
</xs:elementz </messagex iToken soapRespons
- «zxs:element name="TitleCaseWordsWithTokenResponse': - <portType name="TextCasingSoapType'>_ o sno
- <xs:complexType: - <operation name="TitleCaseWordsWithToken">
- <xsisequence: <input message="tns:TitleCaseWordsWithiokénSoapRequest’ /=
<xs:element name="TitleCaseWordsWithTokenResult" type="xs:string" /> <output message="tns:TitleCaseWordsWithTokenSoapResponse" />
</xs:sequencex </operationz .
</xs:complexType: - <operation name='InvertStringCase'> ‘Sponse =
</xs:element= <documentation >Uppercase letters that are lowercase and lowercase letters that are uppercase.</documentation= 3
- =xs:element name="InvertStringCase"> <input message="tns:InvertStringCaseSoapRequest’ />
- <xs:complexType: <output message="tns:InvertStringCaseSoapResponse’ />
- <xsIsequences </operationz
«<xs:element name="sAString" type="xs:string" /> - <operation name="InvertCaseFirstAdjustStringToPrevious'> {p
</xs:5equence:> <documentat\on>Invért“thg casing of the first letter and adjust the string to conform with the previous casing of first
</xs:complexTypex letter. </documentation ="~ -
</xs:element:= <input message="tns:InvertCaseFirstAdjustStringToPreviousSoapRequest" />
- «xs:element name="InvertStringCaseResponse": <output message:“tn5:In\?értCa;seFirstAd]'ustStringTuPreviousSuapRespunse
- «xsicomplexType: </operationz
- <xs:Sequence: - <operation name="InvertCaseFirstAdjustStringToCurrent":
=xs:element name="InvertStringCaseResult’ type="xs:string" /> <documentation =Invert the casing of the first letter and adjust the string to conform with the current casing of first
</xsisequences (o letter.</documentation>
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CDYNE 8528 & & Name il
TextCasing _iToken s0apResponse
WSDL http: ‘www dataaccess com webservicesserver testcasing wso WSDL  Analyze WSDL | View RPC Profile (only for REC
services)
Ovner: marcia_booth
For more Info: hittp: www dataaccess com weBE ST i efver tanteasing wia
Description: The Text Casing Web Service, inplemented with Visual DataFle, pravides
functions to change text casing in different ways
Endpoints
URL Publisher Contact Email
hittp: www.dataaccess.com webservicesserver textcasing. wso marcia_booth marcia-b@ dataaccess.com
Contributed Clients Whatis this? Add Edit Delete Client

(= Universal Desaription,... /= www.xmethods.net -...
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"7 Start

AUf hitp: ffww xmethods. comfve2WSDLANalyzer potkey=ud [ |
Ewf

Unbekannte Zone 4y v H100% -

/7 Uriversal Description, ... | /7 www.xmethods.net -...
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This feature is no longer in service. Strikelron DOC  Tiylt [Pligence GeoIP Location Comprehensive information on IP addresses 0
DuoShare Address Quality Integrator standardizes,
mharvanek DOC  Trvlt DueShare Address Quality Intesrator ffg“:;m;“]‘j“‘;é{:::;‘?i‘{:;;f;ﬂsﬂ@ ‘:‘:fﬁ;ﬂ”‘“
pracesses
Calls any phone mumber and speaks text or sound file to
CDYNE DOC  Ivlt CDYNE Phone Notifyl the person. Also supports advanced Dialplans, Machine
Detection and Incoming calls
p— DOC  Teekt  CDYNE SMS Notify! $end SMS Test Messages to your mabile telephone 8
e devices without the use developing vour own software!
Steikelron DOC  Tewlt Wall Street Horizon Real Time Company Eaminzs Lo7iation to analyze and evaluate investments and
i future earning potential
Given the parameters of calories, fat grams, & fiber
phil281 RPC  Trylt Weight Watchers Point Calculator crame. computes the Weight Watchers point value fora ColdFusion
siven serving of food.
SOATrader RPC Tyl Captcha Web Service This Web service will create captcha requests
melmasty DOC  Trvlt Jobs inBritish Columbia and Alberta Tobs in Western Canada MS NET
Iyngas DOC Tyt YellowPages Lookup search for companies by name
Sisikelron DOC Iyt MapQuest Basic Ma Add mapping to veur Web site or application
cocoma Irelt CocomaGoogle Search Web Services Check your search engine placement and page ranking.
cocoma Trylt Cocoma Video Web Services Get video list from Google. MSN, Yahoo, AOL
cocoma Irelt CocomaRss Custom Web Services Get your customized rss feeds
The Text Casing Web Service, implemented with Visual
marcia_booth DOC  TIrvlt TesCasing DataFlex, provides functions to change text casing in  Visual Dataflex
L diffecent ways
cocoma Cocoma FedEs Shipping Web Services Get FedEx shipping rate
VOORSPRONG poC Date Functions Usefull Date Otiented Services Visual Dataflex
VOORSPRONG DocC Temperature Conversions Conversions from Celsius to Fahrenheit and vice versa  Visual Dataflex
ServiceObjects DOTS Lead Validation Score and Enhance Lead Data Quality in Real-time MS NET
J— — N Robert Gordon University School of Computing Web [ oo
g Sromp B ebnder Index Search
thomasb DoC Geman Bank Code Loolup (BLZ) Lookups Genman bank codes for name, city and ziprode  AXIS
P . 1CD3 Codes Looiup (The Intemational Classification of
2o tode Lookup Diseases, Ninth Revision) -
i T i A oot oo cenin kit and 5

/= Uriversal Description,... | /- www.xmethods.net -...

= http:/faamw.xmethod. .. (~ Universal Description,... /= www.xmethods.net -... | {2 http:/fwww.xmethod...

Web Services REST

Web services provide a standard means of communication among distributed software applications based on the
Web technology. Standardization by the W3C community.

Motivation - Example
Service Oriented Architecture - SOA

REST (Representational State Transfer) is an architectural style of distributed applications.

REST is not a standard; it is a set of principles how to use Web standards, such as HTTP, URIs and Mime
Types.

The Web is a REST system.
Web Services - Characteristics

REST is based on the following key principles
Web Services Architecture

give every relevant resource an ID: use URISs to identify everything that is any item of interest.
Simple Object Access Protocol (SOAP)

URL: http:// .boeing.com/aircraft/747
Web Services Description Language (WSDL) p=/Pwnw-DOGING. Com/arer

A representation of the resource is returned (e.g., Boeing747.html). The representation places the client

Universal Description, Discovery, and Integration (UDDI) application in & state

REST
Web Service Composition

link resources together: navigating links results in state transfers of the client application.

use standard methods: such as get, post, put, delete.
Adopting Web Services

Mashups

communication is stateless.
resources with multiple representations: client may specify the formats which it accepts
GET /customers/1234 HTTP/1.1

 Targeseam

Accept: text/x-vcard
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Web Services — @ —)

Web services provide a standard means of communication among distributed software applications based on the
Web technology. Standardization by the W3C community.

Motivation - Example
Service Oriented Architecture - SOA

Web Services - Characteristics

Web Services Architecture

Simple Object Access Protocol (SOAP)

Web Services Description Language (WSDL)

Universal Description, Discovery, and Integration (UDDI)
REST

Web Service Composition

Adopting Web Services

Mashups
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CDYNE®221 M5 Hundredsof
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Integrate Nowl
ElevenTest
WSDL http:/‘webservices dashosting com services ‘sleventestwso?wsdl  Analyze WSDL | View REC Profile (only for REC
services)
Owner: VOORSPRONG
For more Info: hittp:www datasccess su n
Description: Checksum ElfProef test, usuable for Dutch Bank Account and Burger Service
Numbets

Endpoints
No endpoints currently associated with listing
Contributed Clients Whatis this” Add /Edit ' Delete Cliznt
No clients are currently listed ]

Web Services - Wind.

et - Windows Internet Explorer
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Kignite DOC Irylt Xignit i interest rates, including LIBOR, EURIBOR, SIBOR and  MS NET ~ DOC  XiznitelndexComponents This web service provides stockindex MS NET ~
more component information.
ienite Doc SieiteFundHoldinzs This web service provides securities holdings by US This web service provides real-time BATS
€ ~lente unduodne: mutual funds disclosed in SEC filinzs . i
e : e Hignite DOC  XienitsBATSLastSale Eschange Last Sale stock prices and trade MS NET
s web service pravides spot, delayed and historical E Slanitena fotastoale data for USlisted stocks traded on NASDAQ
Kignite DOC  Trylt XigniteEnersy price quotes for energy futures and swaps traded on I NYSE, AMEX and OTC exchanges
'{:Jl“’ f“;"’"“d“-" ““h_“;‘g“ CA\_;ME;S' CBOL.ICE) This web service provides real-tine NASDAQ
s web service provides stock analyst eamings = DOC  XieniteNASDAQLastSale Last Sale stock prices and trade datafor US- S NET
ignite DOC  Irvlt XiemiteEstimates estimates on US. stocks, including quartery eamings  sq pp listad stocks
= _— estimates, eamings growth rates, revision trends and
curprises, and industry and sector estimates tibco-sms RPC  SMS Services You Can Send Sms for free
This web service provides analyst stock ratings on US. B Enterprise Java based eCommerce System
Kignite DOC  Trylt XisniteAnalysts stocks. including averaze and consensus ratings MS NET konakart BPC  Kona¥art eCommerce with Web Services y AXIS
upzrades and downgrades and revision trends . s Boad Betmission B Ci
onE Doc CDYNE Weather . FREE A free Web Service from CDYNE that allows you to get khthana DOC  RequestStatusByCitizenID ]];q““t gEREEL Dt S i =) RSN
: SEHSE D EARA ISR the latest weather and forecast by zipcade.
ecubicle DOC Whois Service Complete whois information ccubicle DOC  Google Search Besults in BSS Provides Google Search Results in RSS
Stikelron DOC Cortera Credit Pulse Detennine the credit risk of a business - Format
Shikehon DOC e T Get e_ssarmal information about a specific business “bfacile DOC  Prime Numbere Generator Generates a list of Prime Numbers that are less
oriem Susiness g location Zime Tunbers benefator than a specified max
safelayer poc TWs.DE i_”h?l"‘“ E;‘“"—"‘I?“““ service = i - AXIS ecubicle DOC  Driving Dirsctions Web Service Provides driving directions
. . - < webservice contains a function to validate an , E
VOORSPRONG Dac [SENTest 3 : Visual Dataflex ccubicle DOC  YouTube Downloader Provides YouTube Download URL
digit and a 13 digit ISBN nmumber
VOORSPRONG DOC ElevenTest zﬁgﬁ,ﬁtﬂi:s?\ﬁ"ﬁf}m for Dutch Bank Accounity, o o nyotofer vifju311983 RPC  SMS Services You Cen Send Sms for free
e Berice - : Service maps user input IP addresses to
CDYNE poc CDYNE 411 - Directorv Assistance e seubicle DOC  Map IP Address to Country countries LRSI
=24k 22~ Duectory Assistance one, Neighbors, and more!
Strikelron DOC Gale Group Web Domain Business Intell Based on awebsite domain get in-depth financial and
cotporate
Strikelran Doc Gale Group Business Intellizence Based on company name get in-depth financial and View the full list.
L2 IOUp sdsiness Medenes corporate information
Sikelron Doc (Gale Group Business Information Ef;”‘:’;&“:}:iﬁd;ﬁzﬁ‘nf““‘“““” for440.000 XMethods Demo Services Usaze Guidelines
Strikelron DOC [Pligence Geo [P Location Comprehensive information on IP addresses Style Service Name Description Implementation
DuoShare Address Quality Integrator standardizes,
P A Teer T ThanGlaars & ddence Caafites Tabarmetar cotrects, validates (to the delivery point), and enhances v

'4 Start Emdm ~ ¢ Web Services -Wind... = www.xmethods.net -...




&) et ss13\hiteboerdiva_courses himl

@ - @)Enf @] vaE

~| 4| x| [ Bl [« |[=]|x

¢ Favoriten

1€ vieb Services

Web services provide a standard means of communication among distributed software applications based on the
Web technology. Standardization by the W3C community.

Motivation - Example
Service Oriented Architecture - SOA

Web Services - Characteristics

Web Services Architecture

Simple Object Access Protocol (SOAP)

Web Services Description Language (WSDL)

Universal Description, Discovery, and Integration (@M
REST

Web Service Composition

Adopting Web Services

Mashups
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Dimensions to handle complexity

Ok

component model: defines the sub-services.
orchestration model: defines the order in which the sub-services are invoked.

WS-Coordination is an extensible framework that describes how different Web Services work together
reliably. Coordination framework contains

Activation, Registration and Coordination services

data access model: specifies the data exchange between the sub-services.
transactional model: transactional semantics of the composed service.
Ws-Transaction specifies the protocols for each coordination type (used by WS-Coordination)
AtomicTransactions: all-or-nothing property, 2-phase-commit.

Business Activity: handle long-lived activities and to apply business logic to handle business
exceptions; BusinessAgreement Protocol.

exception handling: handling of errors in the sub-services.
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Web Service Composition
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an important issue is the choice of the appropriate granularity

small vs. large Web Services - thousands vs. a handful of Web Services

what are the appropriate reusable, shared business components

Composition of complex Web Services from smaller reusable Web Services

Kmeb service hotel \
services
m web services
Internet travel agency airline
dﬂm ~o_~ o reservation
e &
. web services
client B
compt::sol::’]onleto_ handie composite rental car
plexity web service reservation

travel arrangement .
web services

Dimensions to handle complexity

Web Service Orchestration
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Web Service Orchestration e T
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Web services provide a standard means of communication among distributed software applications based on the
Web technology. Standardization by the W3C community.

Motivation - Example
Service Oriented Architecture - SOA

Web Services - Characteristics

Web Services Architecture
Simple Object Access Protocol (SOAP)
Web Services Description Language (WSDL)

Universal Description, Discovery. and Integration (UDDI)
REST
Web Service Composition

Adopting Web Services
Mashups

'f Amazon E-Commerce Service (ECS) T
provides access to Amazon's product database with the following types of data =

detailed product information.

customer-contributed content, e.g. wish list, product reviews.
seller information.

3rd party product information.

shopping cart contents.

ECS supports both SOAP and REST style interactions.
product operations

ltemSearch: performs a search for a specific item, typically using a set of keywords

SimilarityLookup: returns a list of similar products to a given product-ID (based product specifications
and features).

IltemLookup: access to the data related to a specific product.

remote shopping cart operations

CartCreate: creates a remote shopping cart.
CartAdd: adds an item to the shopping cart.

further operations are CartGet (obtains content of the cart), CartModify (remove an item from cart)

Example Web Services

The following lists some available Web services; often registration necessary in order to use them.
Amazon E-Commerce Service (ECS)
FedEx Off%{;e and Priniting Service

printing of online documents and distribution of paper documents as commercial Web Service
free print plug-in for standard office application; plug-in added to list of printers
Pick up your document at any U.S. location or ship via FedEx for added convenience.

location independent use of printing service

Reverse Geocoding Web Service allows users to obtain the closest road segment (named or not) for
each supplied geographic coordinates (WGS84).

: clearinghouse for Web Services

Example Web Services

The following lists some available Web services; often registration necessary in order to use them.
Amazon E-Commerce Service (ECS)

FedEx Office and Priniting Service

printing of online documents and distribution of paper documents as commercial Web Service
free print plug-in for standard office application; plug-in added to list of printers
Pick up your document at any U.S. location or ship via FedEx for added convenience.

location independent use of printing service

Reverse Geocoding Web Service allows users to obtain the closest road segment (named or not) for
each supplied geographic coordinates (WGS84).

: clearinghouse for Web Services




Apache Axis — T —)

supports an environment to implement and provide Web services.
set of client-side APIs for dynamically invoking SOAP Web services (with or without WSDL descriptions).
tools to translate WSDL documents into Java frameworks.

me&hamsms for hosting Web services either within a servlet container (e.g. Tomcat) or via standalone
server.

a set of APIs for manipulating SOAP envelopes, bodies, and headers, and using them inside Message
objects.

data binding which enables mapping of Java classes into XML schemas and vice versa.

a transport framework that allows usage of a variety of underlying transport mechanisms (e.g. JMS, email,
etc).

Axis2
In the meantime there exists already Apache

Java-based implementation of both the client and server sides of the Web services
Axis2 is more flexible, efficient and configurable in comparison to Axis1.x

Axis2 not only supports SOAP messages, but it also supports RESTful Web services.

Integration and WS Standards — T )

process management meta data &
additional services
process modeling, execution: BPEL4WS
process control : -

user interface integration : WSUIWSXL

message managemen%
meta database : UDDI

transformation services : XSLT

synchronization : -

transaction services: WS-Coordination , WS Transactions

system management: -

security services:

adapter middleware WS-Security, SAML,
XML-Encryption, XML-
interface interface description: WSDL Signature

description: WSDL
messaging: SOAP

reliability: WS Reliability
Messaging: SOAP, XML
Transport: HTTP, SMTP, ..

development support : -

physical network

transport layer: TCP,UDP
network layer: IP

Web Services and Java

— T

Java provides a number of APIs implementing the Web Services standards
SAAJ ( SOAP with Attachments API for Java)
SOAP messages as Java objects
JAX-WS (.iava API for XML based Web-Services)
programming model for Web Services; replaces JAX-RPC
JJWSDL: Accessing WSDL descriptions
JAXR (Java API for XML Registries)
Accessing Web Services Registries, e.g. UDDI
JAXP (Java API for XML Processing)

Abstract XML-API-Specification implemented by e.g. Apache Xalan(XSLT), Apache Xerces2 (XML
Parsing (DOM, SAX..)).

XWSS (Java Web-Services Security)
Signatures, Encryption (roughly for SOAP what SSL is for HTTP)

Supporting - Restraining Forces e T )

The adoption of Web Services in organization depends on
Supporting Forces
interoperable networked applications, i.e. independence of hardware, operating system, application server, ...
easier exchange of distributed data
easier access of enterprise wide data
availability of external services, encapsulation of legacy applications
Cross-organ ization computing
reduced maintenance cost, easier reuse of components
emerging industry-wide standard

Restraining Forces

different formats and semantics of data sources
security issues due to network access
standards are evolving and not fixed yet

lack of understanding of effects on operational systems




Distributed Process Architecture — T 3
DE"E client
i
[ web services
application
server adapter N adapter adapter
~
Corba ORB RM.I objects other exl_stm_g legacy
environment applications
enterprise
data Corba services
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There exist already a variety of free of commercial Web services; provided especially by Internet companies, such
as Google, Amazon or Yahoo.

Example Web Services

Apache Axis
Web Services and Java

Integration and WS Standards

Supporting - Restraining Forces

Distributed Process Architecture

Semantic Web Services
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Semantic Web Services
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In order to allow for automatic discovery of appropriate web services and of automatic interaction /
chaining / incorporation with web services

we need semantic meta-data for web services: Web-Service Ontologies, DataTypes with rich semantics....
Example: Map-Service
Input: (int, int)
Output: APPLICATION/GIF
Input: (int, int):
(x.y) of Eenter of map ?

of corner of map ? which corner ?

what coordinate system? Wgs84? Gauss-Krueger? ...
Qutput: APPLICATION/GIF:

What kind of map? Topological? Political? POI? Traffic?

Units of measure?

candidate technology: [JOWL-§| (Ontology Web Language for Web Services)

OWL-based Web service ontology, which supplies Web service providers with a core set of constructs
tor describing the properties and capabilities of their Web services in unambiguous, computer-
interpretable form.
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