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1
Decision/action requested

Include the text provided herein in TR 32.824.
2
References

Latest draft, TR 32.824 V0.3.0.
3
Rationale

Technology specific aspects deserve consideration in the SOA study TR 32.824. A text for this area is provided herein.
4
Detailed proposal
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6.4
Service encapsulation
This attribute requires the service to hide internal implementation, internal reference to other services and logic from external service consumer views.  

One of the intent of this paper is to promote and encourage 3GPP SA5 to start work on a new SS based on SOAP.  See item 1 of Annex A.  This new set of SS, if agreed to be designed and specify, should be SOA ‘compliant’.  We do not suggest spending effort to ‘encapsulate’ existing and future CORBA SS. For discussion on technology specific aspects, see Annex Y.
	Next Modified Section


Annex Y:
Technology specific aspects
Y.1
Background technical information

HTTP

A HTTP [21] message is either a request or a response. A request has a method, either GET, PUT, POST, DELETE or another of the specified HTTP request methods. These methods operate on a resource identified with a URI supplied with the request, and this URI is called Request-URI.

GET requests to retrieve whatever information (in the form of an entity) is identified by the supplied Request-URI.

PUT requests that the enclosed entity be stored as a resource identified with the supplied Request-URI.

POST requests that enclosed entity be handled, and with the supplied Request-URI identifies the resource that will handle the enclosed entity. 

DELETE requests that the resource identified with the supplied Request-URI be deleted.

SOAP

SOAP [22] wraps messages bound to SOAP in SOAP envelopes. A SOAP envelope consists of an optional header and a mandatory body. SOAP binds SOAP messages to an underlying protocol. 

Binding to HTTP POST for the Request-Response message exchange pattern and HTTP GET for the SOAP Response message exchange pattern is specified as the binding called "SOAP 1.2 HTTP Binding". Other bindings are allowed although not specified by the SOAP specifications.

The "Web Method Feature" in SOAP 1.2 provides methods GET, PUT, POST and DELETE (within the SOAP layer). These are also bound to an underlying protocol, so that a PUT can be bound to an HTTP POST.

WSDL

A WSDL 1.1 [23] document consists of five parts:

· types: Constructs specifying the data structures used by the service

· message: A construct specifying the data structure that is used in a particular input, output, or fault message (each message references a structure specified in the types section) 

· portType: A construct defining a set of operations, and for each operation specifies the input, output, and fault messages that are exchanged for that operation. Each operation references the messages described in the messages section. A portType can be used by multiple services in different namespaces.

· binding: A construct that binds a service to a portType and protocol. The protocol that can be bound to in a WSDL binding is SOAP 1.1, SOAP 1.2, HTTP Get, or HTTP Post. If bound to SOAP, a choice must be made between the two styles document and rpc for bindings and operations, and a choice between the outlines literal or encoded for the body parts. A binding can be used by multiple services in different namespaces.

· service: A construct that specifies the physical endpoint that provides access to a particular binding for the Web service. A service port defined within the service, references a binding.

WSDL 2.0 [24] has some changes compared to WSDL 1.1. The message section is removed, and portType is renamed interface. An interface defines its input, output, and fault messages, and references the types directly (instead of referencing the messages as in WSDL 1.1). WSDL 2.0 can bind to also the other HTTP operations than HTTP Get and HTTP Post, and also HTTPS operations.

A single WSDL document may contain multiple services.

SOAP based Web services

The interface to a Web service can be represented by a WSDL document. We can say that a WSDL description provides all the information a client needs to use a Web service. This information includes the address, allowable communication mechanisms, interface/portType, and messages. Therefore, from an interface perspective, usage of WSDL for an Interface IRP would ensure that we provide for a Web service based interface.

RESTful Web services

REST (Representational State Transfer) [25] and so-called RESTful [26] Web services is commonly described as an alternative to using SOAP for Web services. One can consider SOA being at a higher level of abstraction than REST, so that also REST can be used as a technology in fulfilling a SOA, similar as SOAP can be used in fulfilling a SOA.

A RESTful architecture is resource oriented and data-centric. The resources are identified with URIs. A RESTful Web services is called so when it is represented with a resource identified with a URI and MIME-encoded data, together with either of the HTTP operations GET, PUT, POST, or DELETE. 

For the specification of SOA services, one can specify contracts that consist of resources and data operated on with HTTP operations directly. An option is to specify the contract in a WSDL 2.0 document which binds the service to an interface that uses appropriate HTTP operation. 

As an exercise for giving an example and exploring the possibility, let us consider the createMO operation of the Basic CM IRP as a service that we want to expose in a SOA and realize with a RESTful Web service. We can then write a contract for createMO, where we specify the Request-URI,

http://URL_of_IRPAgent/32.607/createMO

and in the contract specify usage of HTTP POST and that the DN of the MO shall be in the HTTP message body. When the IRPAgent receives this HTTP request, it invokes intelligence as addressed by the Request-URI and creates the MO.

But one could argue that the above representation of the createMO service is not particularly RESTful since it involves invocation of an operation in addition to HTTP. A more RESTful method could be the following:

We write a contract for createMO, where we specify the Request-URI,

http://URL_of_IRPAgent/32.607/<DN of the MO to be created encoded with URI syntax>

and in the contract specify usage of HTTP PUT. When the IRPAgent receives this HTTP request, it creates the MO given in the Request-URI.

For many operations of the IRPs, for example subscribe (of the Notification IRP), the mapping to a RESTful representation would be less straight forward.

RESTful services promise great scalability, and an example of a RESTful architecture is the World Wide Web where the capabilities of HTTP are utilized.

One limitation with RESTful services is that they are made for peer-to-peer communication without the use of intermediaries.

Discussion SOAP vs. RESTful for IRPs

For the following discussion, it is assumed that the operations on IS level are kept the same and represent services to be mapped to the solution set level. Then on the solution set level we map the IS level to either a SOAP based representation or a RESTful representation. 

SOAP uses the Internet as transport. SOAP can be transported in HTTP or another protocol. One can argue that in the case that SOAP uses HTTP, in this case SOAP uses the Web. But it is only HTTP POST that is used (for requests), not for example DELETE or PUT. Over the HTTP layer, SOAP constitutes a messaging layer, so that instead of merely using HTTP operations, operations such as createMO are encoded in SOAP messages transported over HTTP. 

In distinction, RESTful services use HTTP operations as the actual operations of the services. The service would then be represented by the combination of operation (verb) and resource (noun).

In this perspective, usage of SOAP involves an extra layer of operations in comparison to the RESTful approach. 

Another perspective is that the semantics of a service is the same with both approaches. If we simplify the operation part in the sense of limiting the operation (verb) repertoire to GET, PUT, DELETE and POST, we will have to add complexity to the nouns for many services. Therefore, the complexity of using SOAP versus RESTful is debatable.

We can observe that there is nothing in SOAP based Web services that are really related to the Web, since the Web is merely used as underlying transport, or if SOAP binds to for example TCP directly then the Internet is used as transport similarly as for CORBA. Therefore, for the discussion of SOA, it seems the most constructive to consider Web services as just a name of the category of services when the service is expressed in form of a WSDL document, rather than presuming any characteristic of Web services that can be associated with the ones of the Web.

To note is that WSDL 2.0 provides the mean of specifying a contract in a standard XML format also for a RESTful Web service. 

Given the operations already specified on IS level for the IRPs, it seems more straight forward to map these operations to WSDL with binding to SOAP, rather than representing them as RESTful services. However, if we in evolving to SOA change the IS level, then a possibility is of course to adapt the IS level to be more suitable to be represented as RESTful services.
Y.2
Possible technology choises

The relevant choices are listed in the following table.

	Choice #
	Approach
	Documentation
	Binding
	WSDL binding style
	Underlying protocol

	1
	WSDL/SOAP
	WSDL v1.1
	SOAP 1.1
	Document/literal
	HTTP 1.1 (POST and GET)

	2
	
	
	
	
	Unspecified

	3
	
	
	
	RPC/encoded
	HTTP 1.1 (POST and GET)

	4
	
	
	
	
	Unspecified

	5
	
	
	
	RPC/literal
	HTTP 1.1 (POST and GET)

	6
	
	
	
	
	Unspecified

	7
	
	WSDL v2.0
	SOAP 1.1
	Document/literal
	HTTP 1.1 (POST and GET)

	8
	
	
	
	
	Unspecified

	9
	
	
	
	RPC/encoded
	HTTP 1.1 (POST and GET)

	10
	
	
	
	
	Unspecified

	11
	
	
	
	RPC/literal
	HTTP 1.1 (POST and GET)

	12
	
	
	
	
	Unspecified

	13
	
	
	SOAP 1.2
	Document/literal
	HTTP 1.1 (POST and GET)

	14
	
	
	
	
	Unspecified

	15
	
	
	
	RPC/encoded
	HTTP 1.1 (POST and GET)

	16
	
	
	
	
	Unspecified

	17
	
	
	
	RPC/literal
	HTTP 1.1 (POST and GET)

	18
	
	
	
	
	Unspecified

	19
	RESTful 
	WSDL 2.0
	HTTP 1.1 directly
	-
	-

	20
	
	HTTP 1.1 directly
	-
	-
	-


For information: Release 8 of the IRP SOAP solution sets; Generic (32.317), Notification (32.307), Kernel CM (32.667), Basic CM (32.607), Bulk CM (617), Alarm (32.111-7), Performance Management (32.417), File Transfer (32.347), and Entry Point (32.367) have choice 1.
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