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SOAP

What is SOAP?

O TheW3C garted working on SOAP in 1999. The current W3C recommendation
isVerson 1.2

o SOAP coversthefollowing four main aress:

O A message format for one-way communication describing how a message
can be packed into an XML document

O A description of how a SOAP message (or the XML document that makes
up a SOAP message) should be transported usng HTTP (for Web based
interaction) or SMTP(for e-mail based interaction)

O A set of rules that must be foll owed when processing a SOAP message and
a smple classification of the entitiesinvolved in processing a SOAP
message. It also specifies what parts of the messages should be read by
whom and how to react in case the content isnot understood

O A set of conventions on how to turn an RPC call into a SOAP message and
back as well ashow to implement the RPC style of interaction (how the
client makes an RPC call, thisistrandated into a SOAP message,
forwarded, turned into an RPC call at the server, the reply of the server
converted into a SOAP message, sent to the dient, and passed on to the
client asthereturn of the RPC call)
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The background for SOAP

-
o SOAP was originally conceived as the minimal possible infrastructure necessary

to perform RPC through the Internet:

O use of XML asintermediate representation between systems

O very ssimple message sructure

O mapping to HTTP for tunnding through firewalls and usng the Web

infrastructure

O Theideawasto avoid the problems associated with CORBA’ s [1OP/GIOP
(which fulfilled a similar role but using anon-sandard intermediate
representation and had to be tunnded through HTTP any way)

O Thegoal wasto have an extension that could be easily plugged on top of
existing middleware platformsto allow them to interact through the Internet
rather than through aLAN asit istypically the case. Hence the emphasis on
RPC from the very beginning (essentially all forms of middleware use RPC at

one level or another)

Eventually SOAP started to be presented as a generic vehide for computer
driven message exchanges through the Internet and then it was open to support
interactions other than RPC and protocols other then HTTP. This process,

however, isonly in its very early stages.

©G. Alonso, C. Busder
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SOAP messages

O

O

SOAP is based on message
exchanges

Messages are seen as envelops
where the application encloses the
data to be sent

A message has two main parts

O header: which can be divided
into blocks

O body: which can be divided into
blocks

SOAP does not say what to do with
the header and the body, it only
states that the header is optional and
the body is mandatory

Use of header and body, however, is
implicit. The body is for application
level data. The header isfor
infrastructure level data

©G. Alonso, C. Busder
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For the XML fans (SOAP, body only)

XML name space identifier for SOAP serialization
XML name space identifier for SOAP envelope

<SOAP-ENV:Envelope
xmins: SOAP-ENV="http://schemas.xml soap.org/soap/envel ope/”
SOAP-ENV :encodingStyl e="http://schemas.xml soap.org/soap/encoding/">

<SOAP-ENV:Body>
<m:GetL astTradePrice xmlins:m="Some-URI ">
<symbol>  </symbol>
</m:GetLast TradePrice>
</SOAP-ENV:Body>

</SOAP-ENV:Enve ope>
From the: Simple Object Access Protocol (SOAP) 1.1. ©W3C Note 08 May 2000
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SOAP example, header and body

<SOAP-ENV:Envelope
xmins: SOAP-ENV ="http://schemas.xmlsoap.org/soap/envelope/"
SOAP-ENV :encodingStyl e="http://schemas.xml soap.org/soap/encoding/"/>
<SOAP-ENV:Header>
<t:Transaction
xmins:it="some-URI"
SOAP-ENV:mustUnderstand="1">
5
</t:Transaction>
</SOAP-ENV:Header>

ay 20008

<SOAP-ENV:Body>
<m:GetLastTradePrice xmIns:m="Some-URI">
<symbol>  </symbol>
</m:GetLast TradePrice>
</SOAP-ENV:Body>

@From the: Simple Object Access Protocol (SOAP) 1.1. © W3C Note 08 M

</SOAP-ENV:Envelope>
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The SOAP header

O Theheader isintended as a generic place holder for information that is not
necessarily application dependent (the application may not even be awarethat a
header was attached to the message).

O Typical uses of the header are: coordination information,identifiers (for, e.qg.,
transactions), security information (e.g., certificates)

O SOAP provides mechaniamsto specify who should deal with headers and what
to do with them. For this purpose it includes:

O SOAP actor attribute: who should process that particular header entry (or
header block). The actor can be either: none, next, ultimateRecei ver. None
is used to propagate information that does not need to be processed. Next
indicates that a node receiving the message can process that block.
ultimateRece ver indicates the header isintended for the final recipient of
the message

O mustUnderstand attribute: with values 1 or O, indicating whether it is
mandatory to process the header. If anode can process the message (as
indicated by the actor attribute), the mustUnderstand attribute determines
whether it is mandatory to do so.

O SOAP 1.2 adds arday attribute (forward header if not processed)
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The SOAP body

O Thebody isintended for the application specific data contained in the message

O A body entry (or abody block) is syntactically equivalent to a header entry with
attributes actor= ultimateRecelver and mustUnderstand = 1

O Unlike for headers, SOAP does specify the contents of some body entries:
O mapping of RPC to a collection of SOAP body entries
O the Fault entry (for reporting errorsin processing a SOAP message)

O Thefault entry hasfour elements (in 1.1):

O fault code: indicating the class of error (version, mustUnderstand, client,
server)

O fault string: human readabl e explanation of the fault (not intended for
automated processing)

O fault actor: who originated the fault
O detail: application specific information about the nature of the fault
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SOAP Fault element (v 1.2)

O Inversion 1.2, the fault element is specified in more detail. It must contain two
mandatory sub-elements:

O Code: containing a value (the code for the fault) and possibly a subcode (for
application specific information)

O Reason: same asfault string in 1.1

O and may contain afew additiona elements:

O detail: asin 1.1

O node: the identification of the node producing the fault (if absent, it defaults
to the intended recipient of the message)

O role: therole played by the node that generated the fault

o Errorsin underganding a mandatory header are responded using a fault element
but also include a special header indicating which one o f the original headers
was not understood.
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Message processing
o SOAP sp;cifieﬁ in detail how mmg?must be processed (in particular, how
header entries must be processed)
O Each SOAP node along the message path |ooks at the role associated with
each part of the message

O There arethree standard roles: none, next, or ultimateReceiver
O Applications can define their own roles and use them in the message
O Therole determines who isresponsible for each part of a message

O If ablock doesnot have arole associated toit, it defaults to ultimateRecei ver

o If amustUnderstand flag isincluded, a node that matches the role specified must
process that part of the message, otherwise it must generate a fault and do not
forward the message any further

o SOAP 1.2includesarday attribute. If present, anode that does not process that
part of the message must forward it (i.e., it cannot remove the part)

O Theuseof therelay attribute, combined with therole next, is useful for
establishing persisence information along the message path (like session
information)
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From TRPC to SOAP messages

RPC Request
SOAP Envelope
SOAP header
RPC Response (one of the two)
Tr‘::';il?r‘gi_‘r’"al SOAP Envelope SOAP Envelope
SOAP header SOAP header
Transactional Transactional
SOAP Body context context
Name of Procedure]
Input param 1 SOAP Body SOAP Body
Return parameter Fault entry
Input param 2
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SOAP and HTTP

O A binding of SOAP to atransport
protocol isa description of how a
SOAP message isto be sent using

that transport protocol HTTP POST

O Thetypical binding for SOAPis SOAP Envelope
HTTP SOAP header

O SOAP can use GET or POST. With

GET, therequest isnot a SOAP
message but theresponseis a SOAP

. SOAP Body
message, with POST both request Name of Procedure.
and response are SOAP messages
(in verson 1.2, version 1.1 mainly Input parameter 1
considers the use of POST). Tnput parameter 2

O SOAP usesthe same error and status

codes as those used in HTTP so that
HTTP responses can be directly
interpreted by a SOAP module
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In XML (areguest)

From the: Simple Object Access Protocol (SOAP) 1.1. © W3C Note 08 May 2000

POST /StockQuote HTTP/1.1

Hogt: www.stockguoteserver.com
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

SOAPAction: "Some-URI"

<SOAP-ENV:Envelope
xmins:SOAP-ENV="http://schemas.xml soap.org/soap/envel ope/"
SOAP-ENV :encodingStyl e="http://schemas.xml soap.org/soap/encoding/"'>
<SOAP-ENV:Body>
<m:GetLastTradePrice xmlins:m="Some-URI">
<symbol>DI S</symbol>
</m:GetLast TradePrice>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>
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In XML (the response)

From the: Simple Object Access Protocol (SOAP) 1.1. © W3C Note 08 May 2000

HTTP/1.1 200 OK

Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

<SOAP-ENV:Envelope

xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envel ope/"
SOAP-ENV :encodingStyl e="http://schemas.xml soap.org/soap/encoding/"/>

<SOAP-ENV:Body>
<m:GetL astTradePriceResponse xmins:m="Some-URI">
<Price>34.5</Price>
</m:GetLast TradePriceResponse>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>
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HTTP POST

All together

SERVICE REQUESTER |

RPC call

Y

SOAP Envelope

SOAP header

Transactional
context

SOAP Body
Name of Procedure

Input parameter 1

Input parameter 2

e

HTTP engine

HTTP Acknowledgement
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SOAP Envelope

SOAP header

Transactional
context

SOAP Body

Return parameter

\/_

% SERVICE PROVIDER

Procedure

HTTP engine
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SOAP summary

(e.g., the efforts around EDI)

©G. Alonso, C. Busder

o SOAP, inits current form, provides a basic mechaniam for:
O encapsulating messages into an XML document
O mapping the XML document with the SOAP message into an HT TP request
O transforming RPC callsinto SOAP messages

O simple rules on how to process a SOAP message (rules became more precise
and comprehensive in v1.2 of the specification)

O SOAP takes advantage of the standardization of XML to resolve problems of
data representation and serialization (it uses XML Schema to represent data and
data gtructures, and it also relies on XML for seriaizing the data for
transmission). As XML becomes more powerful and additional standards
around XML appear, SOAP can take advantage of them by simply indicating
what schema and encoding is used as part of the SOAP message. Current
schema and encoding are generic but soon there will be vertical sandards
implementing schemas and encoding tailored to a particular application area

o SOAPisavery simple protocol intended for transferring data from one
middleware platform to another. In spite of its claimsto be open (which are
true), current specifications are very tied to RPC and HTTP.
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WSDL

What isWSDL?

O The Web Services Description Language specification isin working draft 2.0
(November 2003)

O WSDL 1.1 discusses how to describe the different parts that comprise a Web
service:

O Abstract description
* thetype system used to describe the messages (based on XML Schema)
 themessages involved in invoking the service

« theindividual operations composed of different message exchange
patterns

« an interface that groups the operations that constitute an abstract service
O Concrete description

« hinding the interface to atransport protocol

« the endpoint or network address of the binding

* asaviceasacoallection of all bindings of the sameinterface
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Elements of WSDL

WSDL document

| Types (type infor mation for the document, e.g., XML Schema) |

e | |

| | .

Message 1l || Message 2 || M essage 3

Message 4 || Message 5 || M essage 6

DAENEVA N4

Operation 1 Operation 2 Operation 3

|

Interface (abstract service)

Abstract description of the service

binding 1 binding 2

binding 3 binding 4

! !
endpoint 1 endpoint 2

I} I}
endpoint 3 endpoint 4

Il

I

Service (the interfacein all
its available implementations)

Concrete description
of the service

©G. Alonso, C. Busder
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Typesin WSDL

O Thetypesin WSDL are used to
specify the contents of the messages
(normal messages and fault
messages) that will be exchanged as
part of the interactions with the Web
service

O Thetype system istypically based
on XML Schema (structures and
data types) - support is mandatory
for all WSDL processors

O An extengbility element can be used
to define a schema other than XML
Schema

©G. Alonso, C. Busder
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M essages and Faults

O Called “message reference
component”, it contains three
elements

O message reference: indicating
the message pattern used for this
message

O direction: whether itisan
inbound or outbound message

O message: the actua contents of
the message expressed in terms
of the types previoudy defined

O Messages are divided into parts,
each of them being a data structure
represented in XML. Each part must
have atype (basic or complex types,
previously declared in the WSDL
document).

©G. Alonso, C. Busder

o If aSOAP binding isused, a WSDL
message el ement is meant to match
the contents of the body of a SOAP
message. By looking at the types
and looking at the message, it is
possible to build a SOAP message
that matches the WSDL description
(and this can be done automatically
since the description is XML based
and the types also supported by
SOAP)

O Called the “fault reference
component”, it contains:

O aname

O message reference: the message
to which the fault refersto

O direction: whether thefault is
inbound or outbound

O message: the actual contents
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Operations

O Anoperationisaset of messages
and faults. The sequencing and
number of messages in the operation
is determined by the message
exchange pattern

O An operation has.
O name
O message exchange pattern

O message references: the
messages involved

O fault references: the faults
involved

O style: RPC, set-attribute or get-
attribute

O features and properties

©G. Alonso, C. Busder

o Syle

O RPC = impliesinteractions
mirroring the behavior of RPC

O set- and get- attribute = implies
interactions of thetype
commonly found in object
oriented languages

O Featuresand properties:

O are used to specified
characterigtics of the message
exchangeimplied by an
operation. Examples include
reliability, security, routing, etc
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M essage exchange patterns

O IN-ONLY
O asingleincoming message (A)
with no faults
0 ROBUST IN-ONLY
O an inbound message (A) that
might trigger afault message
o IN-OUT
O An incoming message (A)
received from node N
O An outgoing message (B) sent to
node N
O Faults, if any, replace message
B

o IN-MULTI-OUT

O Like IN-OUT but with zero or
more outbound messages and
“fault replaces message”
behavior

©G. Alonso, C. Busder

o OUT-ONLY

O An outbound message (A) that
expects no faults

ROBUST OUT-ONLY

O An outbound message (A) that
might trigger afault
OUT-IN

O An outbound message (A) to
node N

O An inbound message (B) from
node N

O Faults, if any, replace message
B

ASYNCHRONOUS OUT-IN

O Like OUT-IN but with trigger
behavior for messages

OUT-MULTI-IN
O reverseof IN-MULTI-OUT

EDBT 2004 Tutorial Web services 27

Interfaces

O An interface defines the messages a
service sends or receives by
grouping the messages into
operations

O Aninterface can extend the
operations of other interfaces
(inheritance)

O Aninterface has

O name

O extended interfaces. other
interfaces that this one extends

O style default: default style for
operations

O operations

O features and properties

©G. Alonso, C. Busder

An interface corresponds to the
abstract description of the Web
service, it does not contain any
information about wherethe service
resides or what protocols are used to
invoke the Web service
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Bindings and ports

O A binding defines message formats
and protocol detailsfor the
operations and messages of a given
Port Type

O A binding correspondsto asingle
Port Type (obvious since it needs to
refer to the operations and messages
of the Port Type)

o A Port Type can have severd
bindings (thereby providing several
access channedl s to the same abstract
service)

O Thebindingis extensble with
elementsthat allow to specify
mappings of the messages and

operations to any format or transport

protocol. In thisway WSDL isnot
protocol specific.
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O A port specifiesthe address of a
binding, i.e., how to access the
service using a particular protocol
and format

O Ports can only specify one address
and they should not contain any
binding information

O The port is often specified as part of
a service rather than on its own
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Bindings, endpoints, and services

O A binding describes a concrete
message format and transmission
protocol for a given endpoint

O A binding can be generic or refer to
aconcrete interface

O A binding can be defined for an
entire interface or on an operation
basis

O A binding has:

O name

O interface: theinterface to which
thisbinding applies

O operations: a set of binding
operation components

O features and properties

©G. Alonso, C. Busder

O A binding operation component
specifies the binding for a given
operation:

O name: the operation for which
the binding applies

O message references
O fault references

O Thebinding operation component
contains message and fault bindings
for all messages and faults of an
operation

O An endpoint associates an addressto

agiven binding

O A service groupstogether al the

endpointsfor a given interface

O The specification includes bindings

for HHTP, SOAP and MIME (the
latter may eventually be dropped)
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WSDL summary

o WSDL 2.0 provides a mechanism to define the interface to Web servicesin
terms of messages exchanged with that Web service

O it alowsfor several forms of interaction (single message, request-response)

O it dlowsfor several bindings (several implementations of the same
interface)

o WSDL playsasimilar role as Interface Definition Languages in conventional
middleware platforms

O describe a service

O can be used to automatically generate code to invoke the service

O can be used by theinfrastructure to enforce well formed interactions
O Likeother IDLs, WSDL does not contain information about

O semantics

O business protocol s and conversations

©G. Alonso, C. Busder EDBT 2004 Tutorial Web services 31

UDDI




What isUDDI?

o TheUDDI specification is probably the one that has evolved the most from all
specifications we have seen so far. Thelatest version is version 3 (July 2002):

O version 1 defined the basis for a business service registry
O version 2 adapted the working of the registry to SOAP and WSDL

O version 3 redefinesthe role and purpose of UDDI registries, emphasizes the
role of private implementations, and deals with the problem of interaction
across private and public UDDI registries

o Originally, UDDI was conceived as an “Universal Business Registry” similar to
search engines (e.g., Google) which will be used as the main mechanism to find
electronic services provided by companies worldwide. Thistriggered a
significant amount of activity around very advanced and complex scenarios
(Semantic Web, dynamic binsing to partners, runtime/automatic partner

selection, etc.)

o Nowadays UDDI isfar more pragmatic and recognizes therealities of B2B
interactions it presentsitself asthe “infrastructure for Web services’, meaning
the samerole as aname and directory service (i.e., binder in RPC) but applied to
Web services and mostly used in constrained environments (internally within a
company or among a predefined set of business partners)

©G. Alonso, C. Busder
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Hype and reality

O Thereareafew universal UDDI
registries in operation (maintained
by IBM, Microsoft, SAP, etc)

O Theseregistriesarevery visibleand
often the first thing one sees of Web
services

o Unfortunatey, theseregidtriesare
still very small and most of the
entriesin them do not work or do
not correspond to any real service

O Thishasbeen asource of criticism
to We servicesin generd. The
criticism hasnot been entirely

undeserved but it is often misguided:

what was there to criticize was not
UDDI itsdlf but the use that was
been made of it and the hype around
dynamic Web services

©G. Alonso, C. Busder

O UDDI israther useful if seen as
supporting infrastructure for Web
services in well defined and
constrained environments (i.e.,
without public access and where
thereisacontext that provides the
missing information)

O Most of the UDDI regidtriesin place
today are private registries operating
inside companies (recall that the
widest use of Web servicestoday is
for conventional EAI) or maintained
by a set of companiesin aprivate
manner

o UDDI has now become the accepted
way to document Web services and
supply the information missing in
WSDL descriptions
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Role of UDDI

O Services offered through the Internet
to other companies require much
more information that a typical
middleware service

O Inmany middleware and EAI
efforts, the same people develop the
service and the application using the
service

O Thisisobvioudy no longer the case
and, therefore, usng aservice
requires much moreinformation that
itistypically available for internd
company services

O Thisdocumentation hasthree
aspectstoit:

O basic information
O categorization
O technical data

SERYICE
REGISTRY

Service
description

PUBLISH

SERYICE
FROYIDER

Service
description

SERYICE
REQUESTER
e Service Interfocy

Service
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More detailed (ebXML architecture)

XML . . o
Business Scenario; e
- T 1 L
Business Profi Request Business Details A, ﬁ COMPANY A

l Build Local System

ebXML Implementation
Registry

©2000 ebXML TM

ebXML compliant
system

©G. Alonso, C. Busder EDBT 2004 Tutorial Web services 36




UDDI data

O Anentryinan UDDI registry isan XML document composed of different
elements (labeled as such in XML), the most important ones being:

O businessEntity : isadescription of the organization that provides the service.
O businessService: alist of all the Web services offered by the business entity.

O bindingTemplate: describes the technical aspects of the service being
offered.

O tModel: (“technical model”)is a generic element that can be used to store
addotional information about the service, typically additional technical
information on how to use the service, conditions for use, guarantees, etc.

O Together, these dements are used to provide:

O white pages information: data about the service provider (name, address,
contact person, etc.)

O ydlow pagesinformation: what type of services are offered and alist of the
different services offered

O green pagesinformation: technical information on how to use each one of
the services offered, including pointersto WSDL descriptions of the
services (which do not reside in the UDDI registry)
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Business entity

O The generic white and yellow pages information about a service provider is
stored in the businessEntity, which containsthe following data:

O each businessEntity has a businessKey

O discoveryURLs: alist of URLs that point to alternate, file based service
discovery mechanisms.

O Name: (textual information)

O Business description: (textual information)

O Contacts: (textua information)

O businessServices: alist of services provided by the businessEntity

O identifierBag: alist of external identifiers

O categoryBag: alist of business categories (e.g., industry, product category,
geographic region)

O ThebusinessEntity does not need to be the company. It is meant to represent any
entity that provides services: it can be a department, a group of people, a server,
aset of servers, etc
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Business service

O The services provided by a business entity re described in business terms using
businessService dements. A businessService element can describe a single Web
service or agroup of related Web services (all of them offered by the same
businessEntity)

O A businessEntity can have severa businessServices but a businessService
bel ongs to one businessEntity

O ThebusinessService can actually by provided by a different businessEntity that
the one where the element isfound. Thisis called projection and allows to
include services provided by other organizations as part of the own services

o It contains.

O aserviceKey that uniquely identifies the service and the businessEntity (not
necessarily the same as where the businessService is found)

O name: as before

O description: as before

O categoryBag: as before

O bindingTemplates: alist to all the bindingTemplates for the service with the
technical information on how to access and use the service

©G. Alonso, C. Busder
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Binding template
o Abi nding-template contains the technical information associated to a particul ar
service. It contains the following information:
O bindingKey
O serviceKey
O description

O accessPoint: the network address of the service being provided (typically an

URL but it can be anything asthisfield isa string: e.g., an e-mail address or
even aphone)

O tModdls: alig of entries corresponding to tModels associated with this
particular binding. Thelist includes references to the tModel's, documents
describing these tModles, short descriptions, etc.

O categoryBag: additiona information about the service and itsbinding (e.g.,
whether it isatest binding, it is on production, etc)

O A businessService can have several bindingTemplates but abinding Template
has only one businessService

O Thehbinding template can be best seen as a folder where all the technical
information of aserviceis put together
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tModel

O A tModd isageneric container of information where designers can write any
techical information associated to the use of a Web service:

O the actua interface and protocol used, including a pointer to the WSDL
description

O description of the business protocol and conversations supported by the
service

O A tModelisadocument with ashort description of the technical information and
a pointer to the actual information. It contains.

O tModdKey

O name

O description

O overviewDoc: (with an overviewURL and useType that indicate where to
find the information and itsformat, e.g., “text” or “wsdldescription”)
O identifierBag
QO categoryBag
O A tMode can point to other tModels and eventually different forms of tModels

will be standardized (tModel for WSDL services, tModels for EDI based
Services, etc.)
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Summary of the datain UDDI

UDDI Reghtry entry
BUSINESS ENTITY

= white pages miormation

TaNE “—___________rﬂz
contacts /
description

identiflers
categories yellow pages information
BUSINESS SERVICE green pages mformation
service key H
business ke'y/
name
descriptipn
categories /
1
BINDING TEMPLATE
binding key
binding key
description
access polnt
tMODEL
name
description W5 DL docoment
overview docoment {located at the
URL pointers to spectfications |7 @--—~ -~ *  service provider)
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UDDI and WSDL

| UDDI entry

V¥ hite pages information
Yellow pages information
Green pages informaa tion

uDDI
SERYICE .-~
REGISTRY

tec hmical mformation

= pointer to service description |
Service :
1
INQUIRY U description { PUBLISHING e — L
URL URL !
1
i
SOAP - HTTP SOAP - HTTPS 1
1
1
:
1
SERYICE '
PROYIDER |
SERYICE !
REQUESTER WSDL !
service e e e e e e )
description
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UDDI interfaces

o TheUDDI specification provides anumber of Application Program Interfaces
(APIs) that provide access to an UDDI system:

O UDDI Inquiry: to locate and find details about entriesin an UDDI registry.
Support anumber of patterns (browsing, drill-down, invocation)

O UDDI Publication: to publish and modify information in an UDDI registry.
All operationsin this APl are atomic in the transactional sense

O UDDI Security: for access control to the UDDI registry (token based)

O UDDI Subscription: allows clients to subscribe to changesto information in
the UDDI regigry (the changes can be scoped in the subscription request)

O UDDI Replication: how to perform replication of information across nodes
in an UDDI regigry

O UDDI Custody and Ownership transfer: to change the owner (publisher) of
information and ship custody from one node to another within an UDI
regisry

o UDDI also provides a set of APIsfor clients of an UDDI system:

O UDDI Subscription Listener: the client side of the subscription API

O UDDI Value Set: used to validate the information provided to an UDDI
regisry
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SOAP and UDDI

O Accessto an UDDI registr L .
typicallytakeﬁplaceter?rough soAp O UDDI registriesignore headers, if a

i message arrives with a
gqo%gﬁé?%a&%rsed toinvoke the mustUnderstand header setto 1, a

UG L SOAP fault isgenerated
o Theimplicit assumption isthat the s :
APIs behave like RPC and SOAPis 0 UDDI registries also ignore actor

used accordingly ﬁqnd useea generic SOAP fault
POST /someVerbHere HTTP/1.1

Host: www.somenode.org
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

SOAPAction: "get_bindingDetail"

<?ml version="1.0" encoding="UTF-8" 2>
<Envel ope xmlns="http://schemas.xml soap.org/soap/envel ope/"'>
<Body>

<get_bindingDetail xmIns="urn:uddi-org:api_v3">

UDDI Version 3.0 Specmcallon l%

J
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Summary UDDI

The UDDI specification is rather compl ete and encompasses many aspects of an
UDDI registry from its useto its distribution across several nodes and the
consistency of the datain a distributed registry

O Most UDDI registries are private and typically serve as the source of
documentation for integration efforts based on Web services

O UDDI registries are not necessarily intended as the final repository of the
information pertaining Web services. Even in the “universal” version of the
repository, theideaisto standardize basic functions and then built proprietary
tools that exploit the basic repository. That way it is possible to both tailor the
design and maintain the necessary compatibility across repositories

o While being the most visible part of the efforts around Web services, UDDI is
perhaps the least critical due to the complexities of B2B interactions
(establishing trugt, contracts, legal constrains and procedures, etc.) . The
ultimate goal is, of course, full automation, but until that happens along list of
problems need to be resolved and much more standardization is necessary.
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Extensions to SOAP

©G. Alonso, C. Busder
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The need for attachments

o SOAPisbased on XML andrelies  <eny:Body>

on XML for representing data types

O Theorigina ideain SOAP wasto
make al data exchanged explicit in
the form of an XML document
much like what happens with IDLs
in conventional middleware
platforms

O Thisapproach reflects the implicit
assumption that what is being
exchanged is smilar to input and
output parameters of program
invocations

O Thisapproach makesit very difficult
to use SOAP for exchanging
complex data types that cannot be
easily trandated to XML (and there
iSNo reason to do so): images,
binary files, documents, proprietary
representation formats, embedded
SOAP messages, etc.
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From SOAP Version 1.2 Part 0: Primer.
<p:itinerary © W3C December 2002
xmins:p="http://.../reservation/travel" >
<p:departure>
<p:departing>New Y ork</p:departing>
<p:arriving>L os Angeles</p:arriving>
<p:departureDate>2001-12-
14</p:departureDate>
<p:departureTime>late
afternoon</p:departureTime>
<p:seatPr efer ence>aisle</p: seatPr eference>
</p:departure>
<p:return>
<p:departing>L os Angeles</p:departing>
<p:arriving>New Y ork</p:arriving>
<p:departureDate>2001-12
20</p:departureDate>
<p:departureTime>mid-
mor ning</p:departureTime>
<p:seat Preference/>
</p:return>
</p:itinerary>

</env:Body>
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A possible solution

O Thereisa®SOAP messages with
attachments note” proposed in
11.12.02 that addresses this problem

O It uses MIME types (like e-mails)
and it is based in including the
SOAP message intoaMIME
element that contains both the
SOAP message and the attachment
(see next page)

O Thesolution issmpleand it follows
the same approach asthat taken in e-
mail messages: include areference
and have the actual attachment at the
end of the message

O The MIME document can be
embedded into an HTTPrequest in
the same way as the SOAP message

o The Apache SOAP 2.2 toolkit
supports this approach
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o Problemswith this approach:

O handling the message implies
dragging the attachment a ong,
which can have performance
implications for large messages

O scalability can be serioudy
affected as the attachment is
sent in one go (no streaming)

O not all SOAP implementations
support attachments

O SOAP engines must be extended
to deal with MIME types (not
too complex but it adds
overhead)

O Therearealternative proposals like
DIME of Microsoft (Direct Internet
Message Encapsulation) and WS-
attachments
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Attachmentsin SOAP

MIME-Version: 1.0

--MIME_boundary
Content-Transfer-Encoding: 8bit

<xml version="1.0'2>

Content-Type: Multipart/Related; boundary=MIME_boundary; type=text/xml;
start="<claim061400a.xml @clai ming-it.com>"

Content-Description: This is the optional message description.

Content-Type: text/xml; charset=UTF-8

Content-1D: <claim061400a.xml @claming-it.com>

<SOAP-ENV :Envelo
<SOAP-ENV:Body>

</SOAP-ENV :Body>
</SOAP-ENV :Envelope>

SOAP MESSAGE

e
xml ns:SOAP—ENV:"ﬁttp://schemasxmlsoap.org/soap/envel ope/">

<theSi gnedForm href="cid:claim061400a.tiff @clai ming-it.com"/>

--MIME_boundary
Content-Type: i mage/tiff

From SOAP Messages with Attachments. © W3C Note 11 December 2000

...binary TIFF image...
--MIME_boundary--
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Content-Transfer-Encoding: binary
Content-1D: <claim061400a.tiff @clai ming-it.com>

ATTACHMENT
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The problems with attachments

O

O

Attachments are relatively easy to includein a message and all proposals
(MIME or DIME based) are smilar in spirit

The differences are in the way data is streamed from the sender to the receiver
and how these differences affect efficiency
O MIME is optimized for the sender but the receiver hasno idea of how big a
message it isreceiving as MIME does not include message length for the
partsit contains
O this may create problems with buffers and memory allocation

O it dso forces the receiver to parse the entire message in search for the
MIME boundaries between the different parts (DIME explicitly specifies the
length of each part which can be use to skip what is not rel evant)

All these problems can be solved with MIME asit provides mechaniams for
adding part lengths and it could conceivably be extended to support some basic
form of streaming

Technically, these arenot very relevant issues and have more to do with
marketing and control of the Sandards

Therea impact of attachments lies on the specification of Web services
(discussed later on)
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Common usage patterns
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A first use of SOAP S
e

o Someof thefirst systemsto interfaces
incorporate SOAP as an access HTTP
method have been databases. The engine
processis extremey simple: dient
O astored procedureis essentially XML _| [THTTP
an RPC interface mapping | [wrapping
O Web service = stored procedure SOAP engine

O IDL for gtored procedure =
trandated into WSDL

O call to Web service = use SOAP
engineto map to call to stored
procedure

O Thisuse demongrates how well
SOAP fits with conventional

[ stored procedure API |

Stored procedure interfaces

Database
stored procedure
engine

database management system

middleware architectures and
interfaces. Itisjust anatural
extension to them aiaon
resource manager :
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SOAP and the client server moddl

O The closerelation between SOAP, RPC and HT TP has two main reasons:

O SOAP has been initially designed for client server type of interaction which
istypically implemented as RPC or variations thereof

O RPC, SOAP and HTTP follow very similar models of interaction that can be
very easily mapped into each other (and thisis what SOAP has done)

O Theadvantages of SOAP arise from its ability to provide a universal vehicle for
conveying information across heterogeneous middleware platforms and
applications. In thisregard, SOAP will play a crucid rolein enterprise
application integration efforts in the future as it provides the standard that has
been missing all these years

O Thelimitations of SOAP arise from its adherence to the client server mode! :

O data exchanges as parametersin method invocations
O rigid interaction patterns that are highly synchronous

O and fromitssimplicity:

O SOAPisnot enough in areal application, many aspects are missing
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SOAP exchange patterns (v 1.2)

SOAP response message exchange

O Itinvolvesarequest which isnot a
SOAP message (implemented as an
HTTP GET request method which
eventually includes the necessary
information as part of the requested
URL) and aresponsethat isa SOAP
message

O Thispattern excludes the use of any
header information (asthe request
has no headers)
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SOAP request-response message
exchange

O Itinvolves sending arequest asa
SOAP message and getting a second
SOAP message with the response to
the request

O Thisisthetypical mode of operation
for most Web services and the one
used for mapping RPC to SOAP.

O Thisexchange pattern is also the one
that implicitly takes advantage of the
binding to HTTP and the way HTTP
works
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Automatic conversion RPC - SOAP
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runtime
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location

RPC based middleware
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