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Overview

This document is intended to describe the RandoNode Web Service.  The RandoNode is the component that will be hosted at each Cooperative Group to respond to registration/randomization requests from the Randomization Hub.  This web service will need to be implemented by each Cooperative Group.  Its functionality will include verification of the request, processing a registration (randomizing), and responding with patient identifier, treatment arm, and other relevant data.  Each RandoNode implementation will be group specific and will require its integration into the group’s registration system, but can be based upon a starter application provided by the CTSU.

This document does not fully describe every message that will be exchanged.  It includes a general purpose method that can be used for various data interchanges, but is a baseline for the development of the vertical slice to commence.
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The Web Service
Current Scope of the RandoNode

The CTSU Randomization Hub will be used by clinical sites to register patients into the cancer clinical trials. In order to complete the registration, the patients need to be randomized by the Cooperative Groups using their randomization systems. It is proposed that each Cooperative Group deploy a RandoNode that will provide web services that will accept the patient registration information and send back the patient ID, treatment assignment, and some other optional information to be relayed to the sites. 

Future Scope

A RandoNode will be deployed at each Cooperative Group and is initially expected to support the core Randomization Hub capabilities. 

The RandoNode will be configured in such a way that the message structure will support exchange of different types of records.  For this purpose, a generic API will be included to handle various types of data, such as roster data, IRB data, and accrual data. 

CTSU plans to have a similar generic web service. This generic web service can be yet another way to interchange data between CTSU and Cooperative Groups. 

Why use a Web Service

Every Cooperative Group has a different IT Infrastructure. The communication architecture between CTSU the Cooperative Groups should not be tied to any one operating system or programming language and should be able to work across firewalls.

Web Services have the potential of being technology and infrastructure independent. Web Services communicate by sending SOAP envelopes back and forth between Web Service Providers and Consumers. The RandoNode are the Web Service Providers and the Randomization Hub is the Web Service Consumer.

Limitations of the Web Service Description

The WSDL (Web Services Description Language) is an XML-based service description on how to communicate using web services. The WSDL defines services as collections of network endpoints, or ports and also can describe each and every data type that is exchanged. The data types can be complex with a schema that could validate the data type being sent.

However, each RandoNode, as well as the Randomization Hub, may have different development platforms (Java, Dot Net etc.) and Web Servers, which may or may not support complex data types and attachments for Web Services. Also, at present it is not known all the types of messages that will be sent back and forth. 

Therefore it is not possible to have a .wsdl file that will comprehensively describe each and every message exchanged via this Web Service. Moreover, the messages may keep changing over time with new ones being added as needed. Yet it is important to fix the exchange mechanism so as to be robust and flexible.

Approach

The approach will evolve, but will include one general purpose API and eventually more specific APIs with some limited parameters.  The general purpose API is described here and will be the starting point for the vertical slice.
A General Purpose API

Overview
Since we have not decided about all the different types of information requests and the data types needed for these requests and their corresponding responses, we plan on including a general purpose API that supports the passing of all the parameters in a single XML string.  Other more specific APIs will be identified, but these too may (or will) contain an XML component that can handle the more complex data types in a platform-independent manner.

The Randomization Hub will send a XML String within the SOAP envelope to the RandoNode. It is the content of this XML String that will indicate what the actual request is. The RandoNode will service this information request with a XML String embedded within the response SOAP envelope. 

The diagram below describes the interacting components:

· The Randomization Hub web site listed below as the Randomization Hub actor case sends data to the RandoNode actor.

· The RandoNode web service processes the data (to the Group Database) and returns the message header with payload to the Randomization Hub. 
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The web service work flow.
Randomization Hub Processing Use Case Steps

· Generate Request XML

· Send XML

· Receive CTSU REQUEST XML.

RandoNode Processing Use Case Steps

· Read xml received.

· Process the XML received.

· Return Group Response XML.

Drawbacks of the General Purpose API

The disadvantage of this method is that one can not get the definition of the response tags (such as name and data type) contained within the payload. The consumer may have to be knowledgeable about the payload in order to consume the response.

In the CTSU-Cooperative Group setup, this may not pose as big problem, due to the experience of RDTS and use of predefined DTDs. However, CTSU would like to receive comments from Cooperative Groups on this approach.

SOAP Messages

The XML String embedded in the web service request will consist of two main elements: a Message Header (randonode:MESSAGE_HEADER) and Message Payload (randonode:MESSAGE_PAYLOAD). The contents of the element randonode:MESSAGE_PAYLOAD will determine the actual request. However, the (randonode:MESSAGE_HEADER) will be used by the Randomization Hub to identify messages that are received with ones that were sent.
The SOAP Request Envelope

	<?xml version = '1.0' encoding = 'UTF-8'?>
<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
  <soapenv:Body>
    <getInfo soapenv:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
      <arg0 xsi:type="soapenc:string" xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"> 

XMLString 

     </arg0>
    </getInfo>
  </soapenv:Body>
</soapenv:Envelope>


The SOAP Response Envelope

	<?xml version = '1.0' encoding = 'utf-8'?>
<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
  <soapenv:Body>
    <getInfoResponse xmlns="">

       <ns1:getInfoReturn xmlns:ns1="urn:ctsu:westat:com">
           XMLString

       </ns1:getInfoReturn>
    </getInfoResponse>
  </soapenv:Body>
</soapenv:Envelope>


Web Service Description

The general purpose method in the web service in itself is quite simple. It will receive and send xml strings. It is the payload in the xml string that has to be processed. 

RandoNode.wsdl
A WSDL document describes a web service in terms of the operations (methods) that it provides and the data types that each operation requires as inputs and can return in the form of results.
	<wsdl:service name="RandoNodeService">
  <wsdl:port name="RandoNode" binding="impl:RandoNodeSoapBinding">
    <wsdlsoap:address location="https://ctsu.westat.com:8443/RandoNode/services/RandoNode"/>
  </wsdl:port>
</wsdl:service>


portType RandoNode
The section portType of the wsdl defines the operations that a web service provides. Currently the Web Service is required to implement only one operation getInfo. However, since it receives an XML string as input, it can provide a variety of services depending on the XML received. 

	<wsdl:portType name="RandoNode">
  <wsdl:operation name="getInfo">
    <wsdl:input name="getInfoRequest" message="impl:getInfoRequest"/>
    <wsdl:output name="getInfoResponse" message="impl:getInfoResponse"/>
  </wsdl:operation>
</wsdl:portType>


Messages Implemented by the Web Service

The following snippet describes the messages that the service expects to receive from or send to the hub. At present only two messages are used. Each message is represented by a message element, which contains only one part element.

getInfoRequest
<wsdl:message name="getInfoRequest">
  <wsdl:part name="parameters" element="impl:getInfo"/>
</wsdl:message>
getInfoResponse
<wsdl:message name="getInfoResponse">
  <wsdl:part name="parameters" element="impl:getInfoResponse"/>
</wsdl:message>
Data Types
The data types that are used in the messages exchanged by a web service and its clients are defined using the WSDL types element, and are referenced from the message elements that will be described in the next section. The following snippets of xml describe the data types to be used. 
element getInfo
This is basically just a string containing an xml file. The entire message including header and payload is sent from the Randomization Hub to RandoNode via this string.

<element name="getInfo">
  <complexType>
    <sequence>
      <element name="xmlContents" type="xsd:string"/>
    </sequence>
  </complexType>
</element>
element getInfoResponse
The RandoNode replies to the Randomization Hub via this string.
<element name="getInfoResponse">

  <complexType>

    <sequence>

      <element name="getInfoReturn" type="xsd:string"/>

    </sequence>

  </complexType>

</element>
getInfo XML Content

The message header will send the following information which is to be returned as the Header of the response. It is used by the Randomization Hub to track requests being sent and received.

Message Header Elements

	Parameter Name
	Description

	MESSAGE_ID
	An alpha-numeric string determined either by the requester or responder with a prefix of the Group name. Example: CTSU-0014534, NSABP-A1-4567 etc. Mandatory.

	CHANGE_ID
	 An alpha-numeric string determined by the responder. Optional.

	GROUP_ID
	An alpha-numeric string determined by the Cooperative Group/CTSU Mandatory.

	GROUP_URL
	The Cooperative Group service url. Mandatory.

	RECORD_TYPE
	String that describes the type of the content of the message pay load. Mandatory.

	TRANSACTION_TYPE
	Optional.

	RECORD_ID
	An alpha-numeric string determined by the Cooperative Group/CTSU. Optional.

	ESYS_DB_ID
	An alpha-numeric string determined by the Cooperative Group/CTSU. Optional.

	TRANSACTION_USER
	An alpha-numeric string determined by the Cooperative Group/CTSU. Mandatory.

	TRANSACTION_DATE
	Date. Mandatory.


Example:

	<?xml version="1.0" encoding="iso-8859-1"?>
<randonode:CTSU_REQUEST xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="randonode.xsd randonode.xsd" xmlns:randonode="randonode.xsd">
  <randonode:MESSAGE_HEADER>

   <MESSAGE_ID>CTSU-00004538</MESSAGE_ID>
    <GROUP_ID>CTSU</GROUP_ID>
    <GROUP_URL>http://localhost:8080/RandoNode</GROUP_URL>
    <RECORD_TYPE>RANDOHUB</RECORD_TYPE>
    <ESYS_DB_ID>78654789</ESYS_DB_ID>
    <TRANSACTION_USER>CTSU</TRANSACTION_USER>
    <TRANSACTION_DATE>12/19/2006 4:03:59 PM</TRANSACTION_DATE>
  </randonode:MESSAGE_HEADER>
  <randonode:MESSAGE_PAYLOAD>
   . . . .
  </randonode:MESSAGE_PAYLOAD>
</randonode:CTSU_REQUEST>


The RandoNode will process the randonode:MESSAGE_PAYLOAD and reply with a different payload while retaining the Message Header. This way the Randomization Hub can identify the incoming responses with the requests that were sent out.

Message Payload Example

	<?xml version="1.0" encoding="UTF-8"?>
<ODM>

<Study>



<GlobalVariables>




<StudyName>NSABP-B-42</StudyName>




<StudyDescription>A Clinical Trial to Determine the Efficacy of Five Years of Letrozole Compared to Placebo in Patients Completing Five Years of Hormonal Therapy Consisting of an Aromatase Inhibitor (AI) or Tamoxifen Followed by an AI in Prolonging Disease-Free Survival in Postmenopausal Women with Hormone Receptor Positive Breast Cancer.




</StudyDescription>




<ProtocolName>NSABP-B-42</ProtocolName>



</GlobalVariables>



<MetaDataVersion>




<Include MetaDataVersionOID="1.0" StudyOID="NSABP-B-42"/>




<Protocol>





<StudyEventDef OID="REGISTRATION" Name=" REGISTRATION ">




</StudyEventDef>




</Protocol>




<FormDef OID="101" Name="NSABP Protocol B-42 - Protocol Entry Form Worksheet">





<ItemGroupRef/>





<ArchiveLayout/>




</FormDef>
……



<ItemGroupDef OID="143" Name="Protocol Eligibility" Repeating="">





<ItemRef/>





<Alias/>




</ItemGroupDef>




<ItemGroupDef OID="144" Name="Pre-Entry Evaluation" Repeating="">





<ItemRef/>





<Alias/>




</ItemGroupDef>

………




<ItemDef OID="732" Name="Date" DataType="DATE">





<Question>






<TranslatedText/>





</Question>





<ExternalQuestion/>





<MeasurementUnitRef/>





<RangeCheck>






<CheckValue/>






<MeasurementUnitRef/>






<ErrorMessage>







<TranslatedText/>






</ErrorMessage>





</RangeCheck>





<CodeListRef/>





<Role/>





<Alias/>




</ItemDef>

………




<CodeList OID="925" Name="Unknown">





<CodeListItem>






<Decode>







<TranslatedText>Could not be determined or unsure</TranslatedText>






</Decode>





</CodeListItem>




</CodeList>



</MetaDataVersion>



<ClinicalData>




….



</ClinicalData>

</Study>
</ODM>


The message payload from Randomization Hub consists of Metadata and ClinicalData. The Metadata will be static for a given form (protocol) across the patients. The MetaData is normally very large compared to the ClinicalData. It will be prudent to send the ClinicalData every time a patient is registered rather than the whole payload consisting of the MetaData and ClinicalData. The MetaData for any protocol is generated and tested by CTSU and Cooperative Groups before the protocol is activated in Randomization Hub. The payload example in the above box consists of only the metadata. The ClinicalData example will be provided at a later time.

getInfoResponse XML

The following is an example response from RandoNode. The response is a single string of correctly formatted XML, with the HEADER having the same elements as the getInfo header.  The payload will be different, however.

Example:

<GROUP_RESPONSE>
  <MESSAGE_HEADER>
    <MESSAGE_ID>CTSU-00004538</MESSAGE_ID>
    <GROUP_ID>CTSU</GROUP_ID>
    <GROUP_URL>http://[groupURL]/RandoNode</GROUP_URL>
    <RECORD_TYPE>RANDOHUB</RECORD_TYPE>
    <ESYS_DB_ID>78654789</ESYS_DB_ID>
    <TRANSACTION_USER>CTSU</TRANSACTION_USER>
    <TRANSACTION_DATE>12/19/2006 4:03:59 PM</TRANSACTION_DATE>
  </MESSAGE_HEADER>
  <MESSAGE_PAYLOAD>
      <PATIENT_ID>CTSU-321</PATIENT_ID>
      <TREATMENT_ARM>A</TREATMENT_ARM>
      <SITE_INSTRUCTIONS>Please send form to the group address.</SITE_INSTRUCTIONS>
      <PATIENT_ELIGIBILITY>Eligible</PATIENT_ELIGIBILITY>
      <INELIGIBILITY_REASON>None.</INELIGIBILITY_REASON>
  </MESSAGE_PAYLOAD>
</GROUP_RESPONSE>
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