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219451 Section 450 2nd Semester 2007219451, Section 450, 2nd Semester, 2007Web Services Technology
 Lecture 6: UDDILecture 6: UDDI
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Web Service Protocol Stack
 Discovery UDDISearching / Publishing
 Description WSDLPublishing Web Services
 XML Messaging XML-RPC, SOAP, XMLDescribing Web Services
 Transport HTTP, SMTP, FTPinterface
 Encoding messages in XML format
 2Transporting XML messages between client and server
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Web Services ArchitectureUDDI Registry
 Links to WSDL documents
 Publish Search
 SOAP messagesService provider Service consumerSOAP messagesService providerbusiness application
 Service consumerbusiness application
 3

Page 4
                        

What is UDDI?U i l D i i Di d I i• Universal Description, Discovery, and Integration
 • A project to speed interoperability and adoption for Web services– Standards-based specifications for service description and
 discovery– Shared operation of a business registry on the web
 • Is a cross-industry initiative to create a registry standard for Web service description and discovery p ytogether with facility that supports publishing and discovery processes
 • Is a registry that contains relatively lightweight data
 4

Page 5
                        

Wh D W N dWhy Do We Need a Web Services RegistryWeb Services Registry
 • Web services are valuable because of• Web services are valuable because of standardized payloads and transport definitions
 The value is creating a Web service that is used– The value is creating a Web service that is used by many clients
 • Can’t happen unless the services are advertised to multiple consumersadvertised to multiple consumers

Page 6
                        

What Does UDDI Contain?
 • Businesses and other service providers• Businesses and other service providers• Services they exposey p• Bindings (locations) of those services• Interfaces supported by those services

Page 7
                        

h bl i S l ?What Problems Does it Solve?A mid-sized manufacturer needs to create 400 onlineBroader create 400 online relationships with customers, each with their own set of
 d d d l
 B2B Describe Services
 standard and protocols
 A flower shop in Australia wants to be “plugged in”Smarter Discover wants to be plugged in to every marketplace in the world, but doesn’t know how
 SmarterSearch Services
 Easier A B2B marketplace cannot get catalog data f l t li i
 IntegrateThem
 Aggregationfor relevant suppliers in its industry, along with connections to shippers, insurers, etc.
 Together
 7
 su e s, etc
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BackgroundBackground
 • Represent a technical specification for publishing p p p gand finding businesses and Web services
 • UDDI 1 0 was originally announced by Microsoft• UDDI 1.0 was originally announced by Microsoft, IBM and Ariba in September 2000
 • In May 2001, Microsoft and IBM launched the first UDDI operator sitesp
 • UDDI 2.0 beta was announced in June 2001
 8
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UDDI v3 History
 VERSION YEAR GOALS
 1.0 2000 Public registry foundation
 2.0 2003Web services alignment
 and extensible taxonomies
 3.0 2004Flexible and secure registry interaction
 d lmodels
 9
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How did this come about?ll “ l d”• Naturally “evolved”
 – Ariba and IBM collaboration B2Baround B2B
 – IBM and Microsoft collaboration d XML d SOAParound XML and SOAP
 – Microsoft and Ariba ll b ti d Bi T lk dcollaboration around BizTalk and
 cXML (Corporate XML standard for data exchange between
 XML,SOAP
 BizTalk,cXMLfor data exchange between
 businesses)SOAPc
 10
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UDDI Technical OverviewUDDI Technical OverviewThe UDDI technical architecture consists of three parts:The UDDI technical architecture consists of three parts:• UDDI data model
 – An XML Schema (a rule) for describing businesses and Web servicesand Web services
 • UDDI API– A SOAP-based API for searching and publishing
 UDDI data• UDDI cloud services
 O i h id i l i f h– Operator sites that provide implementations of the UDDI specification (e.g. Microsoft’s UDDI site)
 11
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UDDI Implementation
 UDDI Business RegistryManufacturers
 Programmatic descriptions of Web servicesProgrammatic descriptions ofProgrammatic descriptions of businesses and the services they support Flower ShopsProgramming model, schema, and platform agnosticUses XML, HTTP, and SOAP
 p
 Uses XML, HTTP, and SOAPFree on the Internet
 12Marketplaces

Page 13
                        

How UDDI Works4.Industry consortia, standard
 bodies, and service providers l t th i t ith
 1.
 Marketplaces, search i d b i
 populate the registry withdescriptions of different types of services
 UDDI B i R i t
 engines, and business apps query the registry to discover services at other companies
 2.UDDI Business Registry companies
 Service TypeBusiness 5.
 3 UBR assigns a programmatically unique
 Service TypeRegistrations
 BusinessRegistrationsBusinesses
 populate the registry
 ith 3. U ass g s a p og a at ca y u queidentifier to each service and business registration
 withdescriptions of the services they support
 Business uses this data to facilitate easier integration with each other over
 13
 y pp with each other over the Web
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Registry DataRegistry Data
 • Businesses register
 WhitePages
 • Businesses register public informationb h l
 YellowPabout themselves Pages
 GreenGreenPages
 Standards bodies
 Service Type
 Standards bodies, Programmers, Businesses register Service Type
 RegistrationsBusinesses register information about their Service Types
 14Service Types

Page 15
                        

White Pages• General info about a company including
 Business name– Business name– Address– Contact info
 • names phone numbers fax numbers web sitesnames, phone numbers, fax numbers, web sites…– Known Identifiers
 • list of identifiers that a business may be known by, such as Dun & Bradstreet’s D-U-N-S (Data Universal Numbering S ) l ifi iSystem) classifications
 15

Page 16
                        

Yellow Pages• General classification info about the company or
 service it offersservice it offers• Business categories
 – 3 standard taxonomies in V1• Industry: NAICS (Industry codes US Govt )• Industry: NAICS (Industry codes - US Govt.)• Product/Services: UN/SPSC (ECMA)
 i hi l• Location: Geographical taxonomy– Implemented as name-value pairs to allow any valid p p y
 taxonomy identifier to be attached to the business white page
 16
 white page

Page 17
                        

Green Pages• New set of technical information businesses use to
 describe how to “do e-commerce” with themdescribe how to do e commerce with them– Allows programmatic discovery and interaction with Web
 services• Nested model
 • Business processes (providers)• Service descriptions
 – Owned by a business (provider)– A business (provider) can own multiple services(p ) p
 • Binding information– Refers to where a service is located, how to interact with it, …
 » For SOAP based web services the URL» For SOAP-based web services, the URL– A service can have multiple bindings
 – Programming/platform/implementation agnostic17– Services can also be categorized

Page 18
                        

Service Type Registrationf i f d i h ifi i• Information referred to in the UDDI specifications as a
 tModel• Pointer to the namespace where service type is described
 – What programmers read to understand how to use the servicep g– For XML web services, the WSDL file
 • Identifier for who published the service typeIdentifier for who published the service type
 Id tifi f th i t i t ti• Identifier for the service type registration– called a tModelKey
 A i ID d b h UDDI i• A unique ID generated by the UDDI registry– Used as a signature by Web sites that implement those
 services18
 services

Page 19
                        

Business Registration
 businessEntity Phone
 ContactPhone
 Contact
 • XML document businessEntitybusinessKeynameURL
 PhoneAddressEmail
 AddressEmail
 XML document• Created by end-user
 ( th i URLdescriptioncontactsbusinessServices
 businessServiceKey
 businessServiceserviceKey
 company (or on their behalf)
 businessServicesidentifierBagcategoryBag
 yNameDescriptionBindingTemplates
 tModelKeyNameDescriptionBindingTemplates
 • Can have multiple service listings BindingTemplates
 keyedReferencetModelKeyk N
 keyedReferencetModelKey
 service listings• Can have multiple
 t li ti keyNamekeyValue
 tModelKeykeyNamekeyValue
 keyedReferencetModelKeykeyName
 keyedReferencetModelKeykeyNamekeyValue
 taxonomy listings
 keyValuekeyValue

Page 20
                        

Example of a RegistrationbusinessEntity
 TB993… 872-68914281 King’s Blvd, Sydney, NSWP t @h b t l
 Peter Smythe
 Harbour Metalswww.harbourmetals.co.au“Serving Inner Sydney Harbour for …
 t t
 [email protected]
 businessServicebusinessServicecontactsbusinessServicesidentifierBagcatego Bag
 KeyNameDescriptionBindingTemplates
 23T701e54683nf…Online catalog“Website where you can …BindingTemplatescategoryBag BindingTemplatesBindingTemplates
 BindingTemplate5E2D412E5-44EE-…keyedReferencehttp://www.sydneynet/harbour…tModelInstanceDetails
 tModelInstanceInfo
 keyedReferenceDFE-2B…DUNS
 yEE123…NAICS02417
 tModelInstanceInfo
 4453D6FC-223C-3ED0…http://www.rosetta.net/catalogPIP
 45231
 tModelKeys

Page 21
                        

Registry Operation
 IBM• Peer nodes (Web sites) queries
 IBM• Companies register
 with any node• Registrations replicated• Registrations replicated
 on a daily basis• Complete set of
 AribaSAP
 “registered” recordsavailable at all nodes
 • Common set ofUDDI.org
 Common set ofSOAP APIs supportedby all nodesC li f d b Microsoftother• Compliance enforced bybusiness contract
 22

Page 22
                        

Registry Access Using SOAPUser
 UDDI RegistryNodeUser
 UDDISOAP Request
 NodeHTTPServer
 SOAPProcessor
 UDDISOAP Response UDDI
 Registry Serviceg y
 B2B DirectoryCreate, View, U d t d D l tUpdate, and Deleteregistrations Implementation-
 neutralneutral

Page 23
                        

UDDI Data ModelUDDI Data Model• UDDI includes an XML Schema that describes four core types of yp
 information:– businessEntitybusinessEntity
 • Information about the actual business, e.g. business name, contact info etccontact info etc.
 – businessServiceD i i i f i b i l i• Descriptive information about a particular service
 – bindingTemplate• Technical information about a service entry point and
 construction specifications– tModel (Technical Model)
 • Descriptions of specifications for services or taxonomies27
 Descriptions of specifications for services or taxonomies. Basis for technical fingerprints.

Page 24
                        

Core UDDI EntitiesCore UDDI EntitiesbusinessEntity
 bindingTemplate
 y
 businessService
 Interface tModelbindingTemplate
 businessService
 bindingTemplateg p
 bindingTemplateInterface tModel
 businessService
 g p

Page 25
                        

UDDI Business Registry
 <Business><businessEntity>
 :
 <Service><businessService>:
 :</businessEntity>
 <bindingTemplate>:<TModel>
 <tModel></Business> :
 </bindingTemplate></businessService>
 <tModel>:: /
 </Service></tModel></TModel>
 29

Page 26
                        

A. businessEntity• businessEntity element includes info about the actual y
 business– Business name, description, contact info such as
 dd h t t taddress, phone, contact person, etc.
 • Each business will receive a unique businessKey value• Each business will receive a unique businessKey value when registering with a UDDI server– e.g. businessKey of Microsoft in its UDDI server:e.g. businessKey of Microsoft in its UDDI server:
 0076b468-eb27-42e5-ac09-9955cff462a3
 • The key is used to tie a business to its published services
 30

Page 27
                        

businessEntity StructurebusinessEntity Structure

Page 28
                        

• Can also include other unique value(s) in identifierBag that identifies the company– UDDI supports Dun & Bradstreet’s Data Universal System pp y
 Number Identification System (DUNS) Numbers and Thomas Register Supplier Identifier Code System
 – e.g. Microsoft’s DUNS No: 08-146-6849– A D&B® (DUNS) Number is “a unique nine-digit sequenceA D&B® (DUNS) Number is a unique nine digit sequence
 recognized as the universal standard for identifying and keeping track of over 100 million businesses worldwide.”p g f
 • Businesses can also register multiple business categories in categoryBag based on standard taxonomies e gcategoryBag based on standard taxonomies, e.g. – NAICS (North American Industry Classification System) – defines codes
 for business and product categories, e.g., utilities, construction, and p g , g , , ,manufacturing)
 – UNSPSC (Universal Standard Products and Service Code) – an open, l b l d f l f d d
 32global coding system for classifying products and services.”

Page 29
                        

<businessEntitybusinessKey=businessKey
 “ba744ed0-3aaf-11d5-80dc-002035229c64”> <name> XMethods </name>/<description> … </description><contacts>
 T i l t t<contact> … </contact><contact> … </contact>
 Typical contents of businessEntity
 l t</contacts><identifierBag> … </identifierBag>
 element
 <categoryBag> … </categoryBag></businessEntity>
 33

Page 30
                        

<identifierBag> Examples of identifierBag and g<keyedReferencetModelKey=
 categoryBag contents (Microsoft)y
 “uuid:8609c81e-ee1f-4d5a-b202-3eb13ad01823”keyName=“D-U-N-S” keyValue=“08-146-6849” />
 </identifierBag><categoryBag><keyedReference
 tModelKey=“uuid:c0b9fe13-179f-413d-8a5b-5004db8e5bb2”keyName=“NAICS: Software Publisher”k l “51121” /keyValue=“51121” />
 </categoryBag>
 34

Page 31
                        

E.g. NAICS classification of Microsoft is “Software Publisher” with no. 51121is Software Publisher with no. 51121
 35

Page 32
                        

B. businessService• businessService element includes info about a single Web g
 service or a group of related Web services
 • Include the name, description and an optional list of bindingTemplates
 • Like businessEnitity, each businessService has a unique service keyservice key
 • Should specify the businessKey to relate with the business p y ythat provides that service
 36

Page 33
                        

businessServicebusinessService

Page 34
                        

<b i S i T ti th i ith th<businessServiceserviceKey=“d5921160 3e16 11d5 98bf 002035229c64”
 To tie the service with the business
 “d5921160-3e16-11d5-98bf-002035229c64”businessKey=“ba744ed0 3aaf 11d5 80dc 002035229c64”>ba744ed0-3aaf-11d5-80dc-002035229c64 >
 <name>XMethods Delayed Stock Quotes</name><description> </description><description> … </description><bindingTemplates><bindingTemplate><bindingTemplate>:
 </bindingTemplate></bindingTemplate></bindingTemplates>
 </businessService>
 Typical contents of businessService element
 38
 /
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C bindingTemplateC. bindingTemplatebi di T l t l t i l d t h i l i f• bindingTemplate element includes technical info about how and where to access a specific web service
 • E g The Stock Quote Service is available viaE.g. The Stock Quote Service is available via SOAP at http://services.xmethods.net:80/soapTh i K i h bi di T l i h h• The serviceKey ties the bindingTemplate with the businessService “the Stock Quote Service”
 39

Page 36
                        

bindingTemplatesbindingTemplates

Page 37
                        

<bindingTemplate<bindingTemplateserviceKey=“d5921160-3e16-11d5-98bf-002035229c64”bindingKey=“ ”>bindingKey= … ><description xml:lang=“en”>
 ::</description><accessPoint URLType=“http”><accessPoint URLType http >http://services.xmethods.net:80/soap
 </accessPoint>/access o t<tModelInstanceDetails>
 : Typical contents of </tModelInstanceDetails>
 </bindingTemplate>
 ypbindingTemplate
 element41
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• tModelInstanceDetails should further specify the• tModelInstanceDetails should further specify the key of the tModel used in this service
 <tModelInstanceDetails><tModelInstanceInfotModelKey=
 “uuid:0e727db0-3e14-11d5-98bf-002035229c64”/></tModelInstanceDetails>
 42

Page 39
                        

D tModelD. tModel• tModels are primarily used to provide pointers to external
 technical specifications• bindingTemplate only provides info about where to access the
 SOAP binding, but not how to interface with it• tModel element fills this gap by providing a pointer to an
 external specification, such as WSDL• In fact, tModels are not reserved to Web services• tModels are used whenever it is necessary to point to anytModels are used whenever it is necessary to point to any
 external specification, such as the D-U-N-S® no.
 43

Page 40
                        

d l StModel Structure

Page 41
                        

tModel Structure• Exactly one non-empty nameExactly one non empty name• Zero or more descriptions• Zero or more overviewDocs (reference to remoteZero or more overviewDocs (reference to remote
 instructions or descriptions related to the <tModel> and an <overviewURL> element.
 • identifierBag– Contains tModelKey which uniquely identifies tModel– Other logical identifiers
 • categoryBag– list of categories that describe specific aspects of the tModel

Page 42
                        

<tModeltModelKey=
 Same as that listed in bindingTemplatey
 “uuid:0e727db0-3e14-11d5-98bf-002035229c64”…><description xml:lang=“en”>
 Simple stock quote interface</description><overviewDoc><description xml:lang=“en”>wsdl link</description><overviewURL>http://www.xmethods.net/tmodels/
 Si l St kQ t dlSimpleStockQuote.wsdl</overviewURL>
 </o er ie Doc> A pointer points to the46
 </overviewDoc> A pointer points to theactual WSDL file

Page 43
                        

key to this external specification
 <categoryBag>
 key to this external specification
 <keyedReferencetModelKey=
 “ id 1 f26d 9672 4404 9d70 39b756 62 b4”“uuid:c1acf26d-9672-4404-9d70-39b756e62ab4”keyName=“uddi-org:types” ke Val e “ sdlSpec” />keyValue=“wsdlSpec” />
 </categoryBag> </tModel></tModel>
 Define the category of this tModelCategorization scheme: uddi-org:typesCategory: wsdlSpec
 47
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48

Page 45
                        

UDDI APIUDDI API• There are two ways to search or publish a business/service• There are two ways to search or publish a business/service
 – Using the Web pages provided by the UDDI implementation (UDDI cloud service) such as uddi microsoft com(UDDI cloud service), such as uddi.microsoft.com Need human intervention
 – Using the APIs provided by UDDI Can be made automatic by calling the APIs with computer programs
 • UDDI APIs can be divided into two parts:p– Inquiry APIs
 Publishing APIs– Publishing APIs
 49

Page 46
                        

Registry APIs (SOAP Messages)- Inquiry Operations: - Publishing Operations: Find things Save thingsfind_business save_businessfind_service save_servicefind_binding save_bindingfind_tModel save_tModel
 Examples of Inquiry and
 Get details about things Delete thingst b i D t il d l t b i
 Publishing APIs
 get_businessDetail delete_businessget_serviceDetail delete_serviceget bindingDetail delete bindingget_bindingDetail delete_bindingget_tModelDetail delete_tModelget registeredInfoget_registeredInfoget_registeredInfo Security
 get authToken discard authToken50
 get_authToken, discard_authToken

Page 47
                        

UDDI Client UDDI Registry Node
 UDDI SOAP
 UDDI Client UDDI Registry Node
 HTTP SOAPUDDI SOAP Request
 HTTP Server
 SOAP Server
 UDDI SOAP Response
 Process UDDI API requestResponse request
 RegistryWrapped by SOAP envelope and sentenvelope and sent
 thru HTTP
 51

Page 48
                        

Example: find businessExample: find_business
 Wrapped by a SOAP envelopeDefault namespaceB d SOAP 1 1
 <envelope xmlns=“http://schemas.xmlsoap.org/soap/envelope/”>
 Based on SOAP 1.1
 ttp://sc e as. soap.o g/soap/e e ope/<body> <find business generic=“1.0”_ g
 xmlns=“urn:uddi-org:api”><name>XMethods</name>
 </find_business></body>
 UDDI API fi d b i
 Using UDDI 1.0
 </envelope> UDDI API find-business
 Look for XMethod (ignore case, perform left-to-right lexical search)52
 ( g , p g )

Page 49
                        

<envelope xmlns=p“http://schemas.xmlsoap.org/soap/envelope/”> <body> <b i Li t i “1 0”
 A full record is shown, <businessList generic=“1.0” operator=“Microsoft Corporation”truncated=“false” xmlns=“urn:uddi-org:api”>
 ,not partial
 g p<businessInfos><businessInfo businessKey=“b 744 d0 3 f 11d5 80d 002035229 64”>“ba744ed0-3aaf-11d5-80dc-002035229c64”><name>XMethods</name><description> … </description> Business info p p<serviceInfos><serviceInfo> … </serviceInfo>
 </ i I f >
 about XMethod
 </serviceInfos></businessInfo></businessInfos>
 Indicate the service(s) id d b XM th d</businessList>
 </body></ l > R f Mi f UDDI R i
 provided by XMethod
 53</envelope> Response from Microsoft UDDI Registry

Page 50
                        

Example: get businessDetailExample: get_businessDetail
 <envelope xmlns=“http://schemas.xmlsoap.org/soap/envelope/”> <body> <get_businessDetail generic=“1.0”
 xmlns=“urn:uddi-org:api”><businessKey>ba744ed0-3aaf-11d5-80dc-002035229c64/</businessKey>
 </get_businessDetail></b d ></body>
 </envelope> To query for the complete
 businessEntity record based on its key 54

Page 51
                        

<envelope xmlns=p“http://schemas.xmlsoap.org/soap/envelope/”> <body> <b i D t il i “1 0”<businessDetail generic=“1.0” operator=“Microsoft Corporation”truncated=“false” xmlns=“urn:uddi-org:api”>g p<businessEntity businessKey=
 “ba744ed0-3aaf-11d5-80dc-002035229c64”>< >XM th d </ ><name>XMethods</name><description> … </description><contacts><contact> … </contact>
 </contacts><b i S i ><businessServices>
 :</businessServices> b i E tit d</businessEntity>
 </businessDetail> </b d > Response from Microsoft UDDI Registry
 businessEntity record
 55</body></envelope>
 Response from Microsoft UDDI RegistryReturn a businessEntity record

Page 52
                        

An example of Publication InquiryAn example of Publication, Inquiry and Invocation Processand Invocation Process
 UDDI Registry
 Step 1
 ABC ABC ABC
 Company ABC
 ABCBusiness
 ABCService
 ABCtModel
 Publication56
 Publication

Page 53
                        

• The objective of publishing business is to allow the clients to know the details of the business– such as the name of the company, the contact person,
 address and phone number etc.• By publishing the service, the clients would know where and
 how to contact the service providerp– such as the access point (or URL) of the service, transport
 protocol used (HTTP, SMTP, FTP or else)p ( , , )• Publishing the tModel allows the clients to invoke the service
 provided by the businessprovided by the business– based on the WSDL document of the service
 57

Page 54
                        

Step 2 UDDI RegistryStep 2
 C XYZ
 find_business (ABC)
 Company XYZ
 ABC’sbusinessKey = ba744ed0 3aaf 11d5 80dc 002035229c64businessKey = ba744ed0-3aaf-11d5-80dc-002035229c64serviceKey = d5921160-3e16-11d5-98bf-002035229c64
 58

Page 55
                        

Step 3 UDDI RegistryStep 3
 get serviceDetail
 C
 get_serviceDetail (ABC’s serviceKey)
 Company XYZ
 ABC’s serviceaccessPoint = http://services xmethods net:80/soapaccessPoint http://services.xmethods.net:80/soaptModelKey = uuid:0e727db0-3e14-11d5-98bf-002035229c64
 59

Page 56
                        

Step 4 UDDI RegistryStep 4
 get tModelDetail
 Company XYZ
 g _(tModelKey)
 Company XYZ
 tModel’soverviewURL =overviewURL http://www.xmethods.net/tmodels/SimpleStockQuote.wsdl
 60
 Quote.wsdl
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Step 4Step 5Step 4Step 5 Company ABC
 GLUE’s wsdl2java orIBM’s wsdlreaderIBM s wsdlreader(access point and http://www.xmethods.net/tmodels/S
 Company XYZp
 impleStockQuote.wsdl)
 WSDL document
 Helper files
 GLUE approachASSUME GLUE is being used
 61
 GLUE approach
 Reference: http://www.oreilly.com/catalog/webservess/chapter/ch06.html

Page 58
                        

Step 4Step 6 Company ABC
 Based on the helper files, invoke the service
 Company XYZ
 Result ASSUME GLUE is being usedg
 62
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References• Basic Information on UDDI
 – http://www.uddi.org/faqs.htmlinformation on the basics of UDDIh // ddi i f– http://uddi.microsoft.com
 – http://uddi.ibm.comUDDI Business Registry NodesUDDI Business Registry Nodes
 • More Information on UDDIhttp://www uddi org/whitepapers html– http://www.uddi.org/whitepapers.htmlMore technical information and UDDI Specifications
 – Ethan Cerami, Web Services Essentials, O'ReillySample chapter on WSDL and GLUE stuff
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