Web Services Architecture Proposal


This proposal recommends that all communications between an OASIS node and any other entity will be via web services provided through the internet. These services architecture depend on the information exchange processes that must be modeled. Reviewing the use cases and the current oasis and etag functionality, following are the basic information exchange processes that are to be carried out by OASIS II:

1. Post information for user community. (fire and forget to multiple users)

2. Carry out a transaction between two parties. (Request and Response)

3. Carry out transaction between multiple parties.

a. Bidding and settlement process (Negotiations)

b. Auction process (Transmission Auction)

c. Coordination of transactions (etag authority)

4. Event notifications. (Publish and Subscribe) One could put in conditions on this notification such as when the ATC on a path falls below or above a certain level.

5. cryptographically sign and verify
6. Audit Trail of Messages
Some of these process where there is a request/response type of communications, some will be synchronous and some will be asynchronous. The asynchronous process will require a uniuqe identifier to be carried with the message ( example etag ) and it’s response(s). If there are multiple responses, then there will need to be an idnetifier for each response in addition to the message indentifier.

It may be possible to achieve all the communications using request/response and publish suscribe type of web services. This should be disscussed among the team members and finalized soon.
The framework that would be used for the OASIS II implementation would be of  “Web Services”. These services are nothing but a set of applications provided by a node that use:

· SOAP over HTTP or HTTPS as the communications protocol.

·  XML for payload.

· Use WSDL as the service description language

· Have a UDDI where Services are registered.

The assumption for the OASIS II node is to provide all the data using web services. In some cases where the users may want to have a direct HTML connection to the node for information gathering and transactions, then the node must provide an interface that uses the web services as a middle layer for the data exchange. This requires creation of a XSL ( Style Sheet) for each of the response to the service. The XSL for each response will provide the format for HTML presentations.

This proposal is to create distributed web services architecture for OASIS II. This is a flexible architecture and will allow existing services to be encapsulated in soap and be provided with minimal changes to the software. ETAG service as it is today will fit into this architecture without any change.

The following figure gives an overview of how the web services architecture will work. The advantage of having web services provide all the interfaces is that it will up to the receiving applications to program the request and processing of information. If all nodes provide the same or a subset of the global services, then the receiving application will need to code only one standard for getting the same data from each node.




The implementation taskforce will need to define every type of communications and the payload structure for the services needed to implement the use cases. 

Attached is an example of the asynchronous request/response service SRP has implemented to exchange scheduling data.
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Introduction

This document describes the interface design between an Interchange Scheduling (IS) system and a Trader Scheduling (TSCH) system. The IS/TSCH interface is based on basic web services model. In this model, each system has published web services that are invoked by the requester via a web request. This model requires each system to have one web service requester module or function and a corresponding web service response module.  

Each system responds to requests from the service requester. The service requester has parameters in the soap action to identify the service being requested and has data in the request payload. 

The messaging system has three layers:

· Application Message and Queue Management Layer

· SOAP Messaging Layer

· HTTP Communications Layer

The application layer provides the application-to-application communication for exchange of transaction data. The application-to-application interface is asynchronous. To reduce the problem of waiting for a response, the system is designed as an asynchronous request/response at the application level. In order to correlate an asynchronous response message with its request message, a message ID included in the request message payload is returned in the response message payload. 

The SOAP messaging layer provides a synchronous response for each request. At this layer, the requester gets a response message indication if the receiver has received the message. If for some reason the requested service is not available, the requester SOAP layer will generate an error and an error message for this failure.

The HTTP communications layer is used to provide asynchronous web communications between web servers.

The basics of the protocol are shown in figure 1.

There are three basic services (messages) provided by the web services system. These services are:

1. receiverequest

2. receivedata

3. receiveack

receiverequest: This service is provided to collect and respond to requests for transaction data. It performs following functions:

· Respond to the requester with an acknowledgement that the request has been received. Since this is done at the HTTP level, it cannot indicate the validity of the transaction data request.

· Parse the payload and store the transaction data request in the application’s outbound queue.

· A timer-initiated program collects the transaction data and invokes the receivedata service of the sender, passing a response payload containing the transaction data. If transaction data request is invalid, then the receivedata service is invoked with an error message in the response payload.

receivedata: This service receives transaction data contained in the request payload. It performs following functions:

· Respond to the requester with an acknowledgement that the request has been received. Since this is done at the HTTP level, it cannot indicate the validity of the transaction data.

· Parse the payload and store the transaction data in the inbound queue for user approval or automatic transaction update.

· A timer-initiated program processes user approved, rejected and timed-out transaction data. When an acknowledgement of receipt is requested by the sender, it invokes the receiveack service of the sender, passing a response payload that indicates whether the transaction data was invalid, accepted, rejected or queued for user approval. When the transaction data is received in response to an earlier request, the program sets the response-received timestamp.

receiveack: This service receives acknowledgements for previously sent transaction data where an acknowledgement of receipt was requested. It performs the following functions:

· Respond to the requester with an acknowledgement that the request has been received. Since this is done at the HTTP level, it cannot indicate the validity of the acknowledgement data.

· Parse the payload and execute the program that receives acknowledgements. The program sets the data sent successfully timestamp.
















Definitions

	SOAP
	Simple Object Access Protocol (SOAP) is a lightweight protocol intended for exchanging structured information in a decentralized distributed environment. It uses XML technologies to define an extensible messaging framework providing a message construct that can be exchanged over a variety of underlying protocols.

	Apache SOAP
	It is an implementation of SOAP. It supersedes the W3C SOAP specification. It is an XML based protocol that consists of three parts: and envelope that defines a framework for describing what is in a message and how to process it, a set of encoding rules for expressing instances or application-defined datatypes, and a convention for representing remote procedure calls and responses.

	XML Schema
	Provides a means for defining the structure, content, and semantics of XML documents.

	Web Service
	A generic term for basically any “service” that can be called over a TCP/IP network using SOAP or other safe message-encapsulating protocol. Web services are effectively available function calls that receive some data and return some data.

	WSDL
	Web Services Description Language (WSDL) is used to define Web services and describes how to access them. WSDL allows tools to interpret Web services and code-generate client-side wrappers. WSDL describes everything an application developer would need to know in order to invode a Web service.

· URL

· Service Name

· Arguments


API Specifications

	Method
	Description

	receiverequest
	Used for requesting data from IS.

	receivedata
	Used for sending data to IS.

	receiveack
	Used for send acknowledgement to IS.


XML Schema definitions

There are 3 different XML schemas involved.

	Name
	Description

	requestTransaction.xsd
	Used to validate receiverequest dataset.

	dataTransaction.xsd
	Used to validate receivedata dataset

	dataAck.xsd
	Used to validate receiveack dataset.


These files will be hosted on http://POB1001F/xml.

SOAP Request

Below is an example of a simple SOAP request. This request calls the method receiverequest. As you can see, the SOAP protocol for this example has two basic parts--the envelope and the body (SOAP also defines an optional header which we will not discuss here). The envelope portion must be present in all SOAP messages. The envelope is the top-level element used for parsing the XML SOAP message and includes a link to the schema and encoding specification used by the message--in this case from the SOAP v1.1 specification on the W3C site. The body portion which starts with the <soap:Body> tag determines what the SOAP message was meant to do. In this case, it specifies the receiverequest tag which we assume (and it does) points to a receiverequest function on the recipient server.

	POST /WEBSERVICES/SOAP HTTP/1.1

Host: POB4122

Connection: Keep-Alive

User-Agent: EasySoap++/0.6

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

SOAPAction: "srpwebservices/n_ISexchange.receiverequest return,java.lang.String,return in,java.lang.String,as_xml"

Content-Length: 1103

<E:Envelope


xmlns:E="http://schemas.xmlsoap.org/soap/envelope/"


xmlns:A="http://schemas.xmlsoap.org/soap/encoding/"


xmlns:s="http://www.w3.org/2001/XMLSchema-instance"


xmlns:y="http://www.w3.org/2001/XMLSchema"


E:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">

<E:Body>

<receiverequest>

<as_xml


s:type="y:string">&lt;?xml version=&quot;1.0&quot; encoding=&quot;UTF-8&quot; standalone=&quot;no&quot;?&gt;&#xd;

&lt;REQUEST xmlns=&quot;http://POB4122:80/xml&quot; xmlns:xsi=&quot;http://www.w3.org/2001/XMLSchema-instance&quot; xsi:schemaLocation=&quot;http://POB4122:80/xml http://POB4122:80/xml/requestTransaction.xsd&quot;&gt;&#xd;


&lt;XREF&gt;AZPS_GOS010000079_CISO&lt;/XREF&gt;&#xd;


&lt;XREF_TYPE&gt;E&lt;/XREF_TYPE&gt;&#xd;


&lt;START&gt;08/30/2004 13:10:51&lt;/START&gt;&#xd;


&lt;STOP&gt;08/30/2004 14:10:51&lt;/STOP&gt;&#xd;


&lt;TZ&gt;MS&lt;/TZ&gt;&#xd;


&lt;ID&gt;1&lt;/ID&gt;&#xd;


&lt;SOAP_ACTION&gt;http://POB4122:80/soap?ACTION=RECEIVEDATA&amp;amp;SYSTEM=IS&lt;/SOAP_ACTION&gt;&#xd;

&lt;/REQUEST&gt;&#xd;

</as_xml>

</receiverequest>

</E:Body>

</E:Envelope>




SOAP Response

Next, let's show a simple SOAP response. It's similar to the SOAP request, but in this case the body has the response data. The body contains the return values for the function called in the request. In this case, it returns the text.

	HTTP/1.1 200 OK

Server: Jaguar Server Version 4.2

Connection: Keep-Alive

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

Content-Length: 709

 <SOAP-ENV:Envelope xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/" xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:xsd="http://www.w3.org/2001/XMLSchema"  SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" >

<SOAP-ENV:Body>

<m:receiverequestResponse xmlns:m="srpwebservices/n_ISexchange" >

<return xsi:type="xsd:string">&lt;?xml version=&quot;1.0&quot; encoding=&quot;UTF-8&quot; standalone=&quot;yes&quot;?&gt;

&lt;RESPONSE&gt;


&lt;REQUEST_STATUS&gt;200&lt;/REQUEST_STATUS&gt;


&lt;ERROR_MESSAGE/&gt;

&lt;/RESPONSE&gt;

</return>

</m:receiverequestResponse>

</SOAP-ENV:Body>

</SOAP-ENV:Envelope>




Invoking a Web Service from a PowerBuilder Client

	SOAPCONNECTION lsc_SoapConn

STRING         ls_soapResponse,ls_payload

LONG           ll_return

DATASTORE      lds_xml

//****************************************************************

// WEBSERVICE proxy

//****************************************************************

srpwebservices_n_ISexchangeserviceport l_proxy

//****************************************************************

// Create the SOAP Connection

//****************************************************************

lsc_SoapConn = CREATE SoapConnection

//****************************************************************

// DEBUG – generate a logfile of the SOAP request

//****************************************************************

//lsc_SoapConn.SetOptions("SoapLog=~"C:\\soaplogDataSet.txt~"")

//****************************************************************

// Generate Payload to be sent

// Use PowerBuilder Built-In Function to Generate XML

//****************************************************************

// ls_payload = lds_xml.Object.DataWindow.Data.XML

//****************************************************************

// Instantiate 

//****************************************************************

ll_return = lsc_SoapConn.CreateInstance(l_proxy,"srpwebservices_n_ISexchangeserviceport")

IF( ll_return = 0 ) THEN


TRY



//****************************************************************



// Make WEBSERVICE call



//****************************************************************



ls_soapResponse = l_proxy.receivedata(ls_payload)


CATCH( SoapException e )



//****************************************************************



// Process any errors



//****************************************************************


END TRY

END IF

DESTROY l_proxy





References

For more information on using Webservices and XML datawindow, see

· User’s Guide – Chapter 27
· Web Service Toolkit User’s Guide
· Application Techniques – Chapter 13
· Power Builder Extension Reference
· SOAP Installation

These documents are located on \\srpnas01\pobshare\srp\pob\ca\TGO\IS.
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