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1 Introduction

The Simple Method eXchange Protocol (SMXP) is an XML based protocol designed for use via HTTP.  It implements a simple RPC style of request/reply messaging utilizing the Simple Object Access Protocol (SOAP) framework as a basis.  The protocol is intended as a very simple, open and flexible mechanism for creating interfaces across disparate programming languages and operating systems.  Whenever possible, the simplest form of the SOAP framework has been chosen.  

1.1 Scope

This document describes the Simple Method Exchange Protocol (SMXP) and numerous style guidelines and rules.  It is intended for use by those systems or individuals that are:

1. Implementing SMXP

2. Making SMXAPI calls against a system that supports SMXP.
3. Implementing and defining SMXAPI interfaces that must comply with the SMXP   
This document is intended to be used in conjunction with the SOAP 1.1 specification located at http://www.w3.org/TR/SOAP and the October 24,2000, W3C XML Schemaa Candidate Recommendation located at http://www.w3.org/TR/xmlschema-0/. However, the SOAP 1.1 specification should be used as a reference only and this document shall take precedence.
1.2 Overview

The SMXP makes use of the SOAP 1.1 messaging framework as described in the W3C note dated May 08, 2000 and located at http://www.w3.org/TR/SOAP/.  SMXP and the SMXAPI do not, however, attempt to make complete use of the XML-SOAP message encoding as described in section 5 of the standard reference above.  Instead, the SMXP uses a simple encoding style that is similar to SOAP’s and that this document will describe.  The encoding style described is the basis of SMXAPI interfaces and methods. 

SMXP implements the HTTP POST binding as described in section 6 of the SOAP specification and will NOT utilize the HTTP extensions option.  However, it would be possible to implement SMXP using SMTP with little or no modification as a request/reply style of message exchange is used.  However, unless stated otherwise, HTTP is the assumed and preferred transport.

SMXP does not require the complete support of SOAP or all of its options, but rather, a subset of its features are implemented and used as a framework for implementing SMXAPI interfaces.  SMXP is, however, FULLY compliant with the SOAP 1.1 specification and implements all REQUIRED, MUST, and SHALL components of the specification.  Specifically, sections 1, 2, 3, 4, 6, and 7 are applicable to SMXP and should be referenced for additional information.  Any restrictions, or variations from the SOAP 1.1 standard, will be noted in this document.  Some of the information contained within the SOAP 1.1 specification will be repeated within this document for completeness and clarification.

1.3 XML Schema Notation

Unless otherwise noted, all XML Schemas will be created and reference using the XML-Schema standard as defined by the W3.  SOAP uses XML-Schema as its meta-language and SMXP adopts this standard in turn. 

1.4 Notation Convention

The keywords "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this document are to be interpreted as described in RFC-2119.

Within this document, namespace URIs of the general form "some-URI" represent some application-dependent or context-dependent URI.

Within this document, namespace URIs of the general form “method-URI” represent some method/interface-dependant or context-dependent URI.

1.5 Example SMXP Message

The example below shows a simple example SMXP message. 

HTTP SMXP Request Message:

POST /GenericApplication/SomeProgram HTTP/1.0
Host: www.somenode.com
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn
SOAPAction: “GenericApplication:GetMethod”

<Envelope> 

  <Header>


<h:Transaction xmlns:h=”method-URI”>



3X112


</h:Transaction>

   </Header> 
   <Body>
       <GetMethod xmlns=”method-URI”>



<Parameter1>




<Item>Some Value</Item>




*




*




*

     </Parameter1>

     <Parameter2>###</Parameter2>

 </GetMethod>

    </Body>
</Envelope>

The HTTP reply:

HTTP/1.0 200 OK
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

<Envelope>

  <Header>


<Transaction xmlns=”http://xml-smxp.com/smxp/common/”>
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</Transaction>

   </Header>
   <Body>
       <GetMethodResponse xmlns=”method-URI”>
           <GetMethodReturn>

                <Item>Some Value</Item>

                
*

                
*

                
*

            </GetMethodReturn>

        </GetMethodResponse>
   </Body>
</Envelope>

2 Message Exchange Model

SMXP messages are implement using the request/response pattern over HTTP.  Other patterns are NOT supported using SMXP at this time.  Refer to section 2 of the SOAP specification for more information.  

3 SMXP Message Framework

The SMXP, as with SOAP, contains an Envelope element, a Header element, a Body element, and a Fault element (if necessary).  The simplest allowable form of these elements has been chosen from the SOAP specification.  Specifically, a default namespace is applied or assumed for the Envelope element thus eliminating the requirement to qualify every SOAP element explicitly (i.e., SOEP-ENV:Header)  

3.1 Envelope

· The element name is "Envelope". 

· The element MUST be present in an SMXP message 

· The element MAY contain a default namespace of xmlns=”http://schemas.xmlsoap.org/soap/envelope/”.  If not specified, it MUST be assumed. 
3.2 Header

· The element name is " Header". 

· The element MUST be present in a message, even if no Header entries are made, and MUST be the first immediate child element of an Envelope element. 
· Any children elements (Header entries) must be namespace qualified.  The preferred method is to apply a default namespace to each header entry as in <HeaderEntry xmlns=”some-URI”>
· The element MAY contain the <Transaction xmlns=”http://xml-smxp/smxp/common/” 
header entry.  The Transaction element, if used, MUST be an immediate child element of the Header element and MUST be SMXP namespace-qualified.  The Transaction header entry is set by the calling application and MUST be returned in the response message header unchanged. Its value can be any string that the calling application wishes to set.
· A reply/response MAY contain the <Warning xmlns=”http://xml-smxp/smxp/common/” header element.  If included in the response, it MUST be the first child element of the Header element.  It’s contents are free-form and at the discretion of the method implementer.  However, its use should be associated with non-critical errors such as the use of a deprecated interface.
· MUST contain any Header elements described in an SMXAPI Method Schema (see section ?).  Example might include <MaxRecords/> or <RecordsReturned> and may be different for both the request and reply.

· All header entries MUST be namespace qualified.

3.3 Body

· The element name is "Body". 

· The element MUST be present in SMXP messages and MUST be an immediate child element of a SOAP Envelope element and it MUST directly follow the SOAP Header element. 

· The element contains a set of body entries each being an immediate child element of the SOAP Body element that follow the method encoding scheme detailed below and in the SOAP 1.1 specification. SOAP defines the SOAP Fault element, which is used to indicate error messages (see section 4.4). The Fault mechanisms associated with SMXP will be described in further detail below.
3.4 Fault

The SOAP Fault element is used to carry error and/or status information within an SMXP message. If present, the SOAP Fault element MUST appear as a body entry and MUST NOT appear more than once within a Body element. 

The SOAP Fault element defines the following four subelements, but only faultcode, faultstring and detail will typically be used in SMXP.  The use of faultactor and detail will be up to the discretion of each method implementation: 

faultcode 

The faultcode element is intended for use by software to provide an algorithmic mechanism for identifying the fault. The faultcode MUST be present in a SOAP Fault element and the faultcode value MUST be a qualified name as defined in [8], section 3. SOAP defines a small set of SOAP fault codes covering basic SOAP faults (see section 4.4.1) 

faultstring 

The faultstring element is intended to provide a human readable SMXPlanation of the fault and is not intended for algorithmic processing. The faultstring element is similar to the 'Reason-Phrase' defined by HTTP (see [5], section 6.1). It MUST be present in a SOAP Fault element and SHOULD provide at least some information describing the nature of the fault. 

faultactor (OPTIONAL)

The faultactor element is intended to provide information about who caused the fault to happen within the message path (see section 2). It is similar to the SOAP actor attribute (see section 4.2.2) but instead of indicating the destination of the header entry, it indicates the source of the fault. The value of the faultactor attribute is a URI identifying the source. Applications that do not act as the ultimate destination of the SOAP message MUST include the faultactor element in a SOAP Fault element. The ultimate destination of a message MAY use the faultactor element to indicate explicitly that it generated the fault (see also the detail element below). 

detail   (OPTIONAL) The detail element is intended for carrying application specific error information related to the Body element. It MUST NOT be used to carry information about error information belonging to header entries. Detailed error information belonging to header entries MUST be carried within header entries.  All immediate child elements of the detail element are called detail entries and each detail entry is encoded as an independent element within the detail element. 

3.4.1 Fault Codes

The faultcode values defined in this section MUST be used in the faultcode element when describing faults defined by this specification. The namespace identifier for these faultcode values is "http://schemas.xmlsoap.org/soap/envelope/". Use of this space is recommended (but not required) in the specification of methods defined outside of the present specification. 

The default SOAP faultcode values are defined in an extensible manner that allows for new SOAP faultcode values to be defined while maintaining backwards compatibility with existing faultcode values. The mechanism used is very similar to the 1xx, 2xx, 3xx etc basic status classes classes defined in HTTP (see [5] section 10). However, instead of integers, they are defined as XML qualified names (see [8] section 3). The character "." (dot) is used as a separator of faultcode values indicating that what is to the left of the dot is a more generic fault code value than the value to the right. Example

Client.Authentication
The set of faultcode values defined in this document is:

	Name 
	Meaning 

	VersionMismatch
	The processing party found an invalid namespace for the SOAP Envelope element (see section 4.1.2)

	MustUnderstand
	An immediate child element of the SOAP Header element that was either not understood or not obeyed by the processing party contained a SOAP mustUnderstand attribute with a value of "1" (see section 4.2.3)

	Client
	The Client class of errors indicate that the message was incorrectly formed or did not contain the appropriate information in order to succeed. For example, the message could lack the proper authentication or payment information. It is generally an indication that the message should not be resent without change. See also section 4.4 for a description of the SOAP Fault detail sub-element.

	Server
	The Server class of errors indicate that the message could not be processed for reasons not directly attributable to the contents of the message itself but rather to the processing of the message. For example, processing could include communicating with an upstream processor, which didn't respond. The message may succeed at a later point in time. See also section 4.4 for a description of the SOAP Fault detail sub-element.


4 Encoding

SMXP encoding style follows the general SOAP form but does NOT attempt strict conformance with SOAP encoding.  

4.1 Terminology

To describe SMXP encoding, the following is used:

1. A "value" is a string, the name of a measurement (number, date, enumeration, etc.) or a composite of several such primitive values. All values are of specific types. 

2. A "simple value" is one without named parts. Examples of simple values are particular strings, integers, enumerated values etc. 

3. A "compound value" is an aggregate of relations to other values. Examples of Compound Values are particular purchase orders, stock reports, street addresses, etc. 

4. Within a compound value, each related value is potentially distinguished by a role name, ordinal or both. This is called its "accessor." Examples of compound values include particular Purchase Orders, Stock Reports etc. Arrays are also compound values. It is possible to have compound values with several accessors each named the same. 

5. An "array" is a compound value in which ordinal position serves as the only distinction among member values. 

6. A "struct" is a compound value in which accessor name is the only distinction among member values, and no accessor has the same name as any other. 

7. A "simple type" is a class of simple values. Examples of simple types are the classes called "string," "integer," enumeration classes, etc. SMXP adopts all the types found in the section "Built-in datatypes" of the "XML Schema Part 2: Datatypes" Specification [11], both the value and lexical spaces.

8. A "compound type" is a class of compound values. An example of a compound type is the class of purchase order values sharing the same accessors (shipTo, totalCost, etc.) though with potentially different values (and perhaps further constrained by limits on certain values). 

9. Within a compound type, if an accessor has a name that is distinct within that type but is not distinct with respect to other types, that is, the name plus the type together are needed to make a unique identification, the name is called "locally scoped." If however the name is based in part on a Uniform Resource Identifier, directly or indirectly, such that the name alone is sufficient to uniquely identify the accessor irrespective of the type within which it appears, the name is called "universally scoped." 

10. If only one accessor can reference it, a value is considered "single-reference". If referenced by more than one, actually or potentially, it is "multi-reference." Note that it is possible for a certain value to be considered "single-reference" relative to one schema and "multi-reference" relative to another. (** SMXP SHALL NOT allow multi-referenced values)

11. Syntactically, an element may be "independent" or "embedded." An independent element is any element appearing at the top level of a serialization. All others are embedded elements. 

4.2 Serialization Rules

General rules for serialization are as follows:

1. All values are represented as element content. Multi-reference value SHALL NOT be used. (**)

2. For each element containing a value, the type of the value MUST be represented by the name of the element bearing a definite relation to the type and that type then determinable from a schema. (**) 

3. A simple value is represented as character data, that is, without any subelements. Every simple value must have a type that is either listed in the XML Schemas Specification, part 2 [11] or whose source type is listed therein (see also section 5.2). 

4. A Compound Value is encoded as a sequence of elements, each accessor represented by an embedded element whose name corresponds to the name of the accessor. Accessors whose names are local to their containing types have unqualified element names; all others have qualified names (see also section 5.4). 

(**) deviation from the SOAP1.1 serialization rules.

4.2.1 Structures (struct)

As previously defined, a "struct" is a compound value in which accessor name is the only distinction among member values, and no accessor has the same name as any other.  The XML-Schema used to define a structure SHALL be modeled as a sequence of elements and follow the following convention and form:


<element name = "Structure">



<complexType content = "elementOnly">




<sequence>





<element ref = "Accessor1"/>





<element ref = "Accessor2"/>





<element name=”Accessor3” type=”date”/>

                                                <element ref = "Accessor4"/>




</sequence>



</complexType>


</element>


<element name = "Accessor1" type = "int"/>


<element name = "Accessor2" type = "string"/>


<element name = "Accessor4" type = "Array"/>

The accessor elements may reference other elements, simpleTypes or other compound types.  Each accessor of a struct SHALL only be allowed to appear once and MUST have unique names.  Any compound element that follows the convention above SHALL be assumed to be a struct.

4.2.2 Arrays

As previously defined, an "array" is a compound value in which ordinal position serves as the only distinction among member values.  Each element in an array must be of the same type and name and may appear multiple times.  Accessor elements may reference another element, simple types, or other compound types (like other structs or arrays). The XML-Schema used to define an array SHALL be modeled as a sequence of same-type elements, or a sequence of identically named elements (via a reference), and follow the following general convention and form:


<element name = "Array">



<complexType content = "elementOnly">




<sequence>





<element name = "Element2" ref="Element1" 

                                                                    minOccurs = "1" maxOccurs = "unbounded"/>




</sequence>



</complexType>


</element>


<element name = "Element1" type = "string"/>


<element name = "Element3" type = "Element1"/>

Any element that follows these conventions SHALL be assumed an array.  

4.3 Unknown or Null values

If the absence of a data value or an undefined state is important to convey in either a request or replay, the standard XML-Schema practice of coding an empty element and using the “null” attribute will be used.  

XML Schema's null mechanism involves an "out of band" null signal. In other words, there is no actual null value that appears as element content, instead there is an attribute to indicate that the element content is null. To illustrate, we can modify the shipDate element declaration so that nulls can be signalled: 

<xsd:element name="shipDate" type="date" nullable="true"/> 

And to explicitly represent that shipDate has a null value in the instance document, we set the null attribute (from the XML Schema namespace for instances) to true: 

<shipDate xsi:null="true"></shipDate> 

The null attribute is defined as part of the XML Schema namespace for instances (http://www.w3.org/1999/XMLSchema-instance), and so it must appear in the instance document with a prefix (xsi:) associated with that namespace. (As with the xsd: prefix, the xsi: prefix is used by convention only). Note that the null mechanism applies only to element values, and not to attribute values. An element with xsi:null="true" may not have any element content but it may still carry attributes. 

The default, if not explicitly specified in the XML Schema, is that nullabe=”true” and xsi:null=”false”.   If an element was defined as:

<xsd:element name="Comment" type="string" nullable="true"/>
The following cases would be interpreted as follows:

<Comment></Comment> is known to be an empty string; and

<Comment xsi:null=”true”></Comment> is set to null or unknown
4.4 Default values

An omitted accessor element implies a default value if specified in the XML Schema or null or unknown if a default is not specified and nullable=”yes”; if nullable=”false” and minOccurs is > 0, then it is an error. The specifics depend on the accessor, method, and its context.  It should be noted, however, that XML-Schema does not currently have a mechanism for defining default values of elements and an additional attribute or notation would be required.

4.5 Date and Time data 

XML-Schema defines many Simple Types relating to dates and time.  Those types, and their associated notations, follow the ISO 8601 standard and SHALL be used to represent dates and times in any SMXP methods.  Of particular use is the “dateTime” dataType (previously called “timeInstant”) that includes an offset from GMT.  An example is:

1999-05-31T13:20:00.000-05.00
Which stands for “May 31st 1999 at 1:20PM Eastern Standard Time (which is 5 hours behind coordinated universal time.  The format above is called the “extended format.”

Even though the ISO 8601 standard allows for the hyphens and colons to be omitted and is referred to as the “basic format,” XML-Schema and SMXP require the use of the “extended format.”    

To represent a value in GMT (UTC), a trailing “Z” shall be appended without spaces as shown in the example below:

1999-05-31T13:20:00.000Z 
When the application clearly identifies the need for an expression of only date and time of day, milliseconds may be omitted.  Refer to the XML-Schema for specific format requirements.

Unless a specific need exists, the “extended format” shall be the preferred format and shall be specified in GMT, as in “1999-05-31T13:20:00.000Z.”
5 XML Conventions

All XML-Schemas (Elements and Attributes) should follow these general conventions:

1. All elements MUST have their first letter upper case with each subsequent word, phrase, or acronym capitalized.  This convention is known as UpperCamelCase.

2. All attributes MUST have their first letter in lower case with each subsequent word, phrase, or acronym capitalized.  This convention is known as lowerCamelCase.

3. The use of special characters, such as underscored and hyphens, SHOULD be avoided in element and attribute naming.

4. Enumerations (allowable values) for attributes will follow the same naming standard as attributes.

5. All data values are represented as element content.

6. Attributes shall only be used to describe behavior or further qualify or describe a data value represented as element content.

6 HTTP 

SMXP does not employ the HTTP extension mechanism described in the SOAP specification (**).  SMXP does, however, REQUIRE the use of the SOAPAction HTTP header field.  The SOAPAction HTTP request header field can be used to indicate the intent of the HTTP request. The value is a URI identifying the intent. SOAP places no restrictions on the format or specificity of the URI or that it is resolvable. An HTTP client MUST use this header field when issuing a SOAP HTTP Request, even if it is left empty.

soapaction  = "SOAPAction" ":" [ <"> URI-reference <"> ]
URI-reference = <as defined in RFC 2396 [4]>
The presence and content of the SOAPAction header field can be used by servers, such as firewalls, to appropriately filter SOAP request messages in HTTP. The header field value of empty string ("") means that the intent of the SOAP message is provided by the HTTP Request-URI. No value means that there is no indication of the intent of the message.

Examples:

SOAPAction: "http://electrocommerce.org/abc#MyMessage"
SOAPAction: "myapp.sdl"
SOAPAction: ""
SOAPAction:
The SMXP preferred value of the SOAPAction HTTP header field is a URI composed of the API or application name + “:” + MethodName.  If a method was called “GetStockQuote” and it was in the set of methods from the QuoteServer application, the entry would be:

SOAPAction: “QuoteServer:GetSTockQuote”
It is acceptable, however, to leave the field blank if the context of the SOAPAction can be derived from the POST HTTP Header entry.
6.1 HTTP URL

The URL of the POST is up to the method implementer or shall be documented in the method’s schema by the method author.

6.2 HTTP Example

HTTP Using POST

POST /GetStockQuote HTTP/1.1
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn
SOAPAction: "QuoteServer:GetStockQuote”

<Envelope...

HTTP/1.1 200 OK
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

<Envelope...

7 Security

SMXP messages may be secured using HTTP Basic Authentication, Secure Sockets Layer, version 3.0, (SSLv3.0), or using Transport Layer Security, version 1.0 (TLSv1.0).  The difference between the SSLv3.0 and TLSv1.0 specifications is rather minor, but SSLv3 is much better known than TLSv1.0 and more widely implemented.  However, if an application or system is capable of supporting TLSv1.0, it should be considered (See RFC 2246/2818 for TLSv1.0 specification).  Most implementations of TLSv1.0 provide backward compatibility with SSLv3.

7.1 HTTP Basic Authentication

HTTP Basic Authentication may be used to provide a rudimentary form of username/password client authentication.  It is not a form of strong authentication and does not provide for mutual authentication (both client and server), encryption, message integrity, or non-repudiation services.  If any of those security features are required, SSLv3.0 or TLSv1.0 must be used.

HTTP Basic Authentication is described in RFC 1945 and 2065 as it relates to HTTP 1.0 and 1.1 respectively.   To employ HTTP Basic Authentication, the HTTP Authorization header is sent to the server by the client in the general form:

Authorization: Basic username:password 

Where the username:password is Base 64 encoded.  For the username of webmaster and the password of zrqma4v, the Authorization header would look like:

Authorization: Basic d2VibWFzdGVy0npycW1hNHY=

If a client attempts to access a server resource that is secured using HTTP Basic Authentication, the server shall return an HTTP error code of 401 and the HTTP header:  

WWW-Autheticate: Basic realm=”WallyWorld” 

where "WallyWorld" is a string assigned by the server to identify the protection space of the Request-URI.

Base 64 encoding and decoding is a very easy function to implement.  As such, an intercepted message between a client and a server that is employing Basic Authentication could have its username and password easily compromised.

7.2 SSLv3.0 and TLS1.0

When employing SSLv3.0 or TLSv1.0 to secure an SMXP message or session, only X.509, version 3, certificates shall be used (X.509v3).  Older certificate formats shall not be accepted by either party (client or server).

The SSL/TLS protocols run above TCP/IP and below higher-level protocols such as HTTP, LDAP or IMAP. It uses TCP/IP on behalf of the higher-level protocols, and in the process allows: an SSL-enabled server to authenticate itself to an SSL-enabled client; the client to authenticate itself to the server; and both machines to establish an encrypted connection. 
Both SSL and TLS are considered separate security protocol layers as shown in the diagram below.

                                   [image: image1.png]HTTP

LDAP

IMAP

Application layer

Secure sockets layer

PP |

Network layer




When used to secure an SMXP message over http, the resulting message can be depicted as in the diagram below.
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It is beyond the scope of this document to further describe SSL or TLS.  Many open source and commercial libraries exist and may be used to secure SMXP messages.  Specific security requirement must be evaluated by each application/system to determine if both client and server authentication is required (mutual authentication), certificate key lengths (512/1024/2048), encryption key lengths (40/128), and any other specific Certificate Policies that may need to be enforced (smart cards, etc.).

When employing SSLv3.0, some standard HTTP error codes that should be returned to a client include:

	HTTP error

	Error code
	Cause

	403.4
	SSL Required

	403.5
	SSL 128 Required

	403.7
	Client Certificate Required


7.3 Authorization

The authorization scheme employed to determine the rights, priviledges, and resources that a client may access (i.e., methods that may be invoked), is beyond the scope of this document and SMXP.  Each application, system, or environment should determine its own authorization rules. 

8 Method Encoding

All SMXP methods referenced together as part of an application or system are called an SMXAPI.  An SMXAPI method MUST be described in an XML-Schema and contain a method element, a response element, and MAY contain Header elements.  The XML-Schema describing an SMXAPI method must also be scoped within a namespace.

An application processing a method MAY process requests with missing parameters if they are optional in the XML-Schema description of the method.  However, this is not the preferred form and if possible, all method parameters SHOULD be present.

Because a result indicates success and a fault indicates failure, it is an error for the method response to contain both a result and a fault.

SMXAPI method’s call and response are both carried in the SOAP Body element (see section 4.3) using the following representation:

8.1 Headers

In addition to the standard SMXP <Transaction> and <Warning> header elements, each SMXP method may define additional header entries in the XML-Schema that described the method.  These methods SHOULD be scoped within the same namespace as the method itself.  Method headers may be different for the request and response and sufficient comments MUST be provided within the schema to describe their use and function.

8.2 Request/Calls

1. SMXAPI methods requests (and responses) MUST be modeled as a single structure (see earlier description of structures) element containing an accessor for each [in] or [in/out] parameter. The struct is both named and typed identically to the method name. 

2. Method names SHOULD follow a “Get” and “Set” and “New”  or Verb/Noun paradigm and an UpperCamelCase convention where the first letter is upper case and each subsequent word or phrase’s first letter is upper case. An example is “GetScheduleDetail” or “SetMeterLevel”.  If a “Get/Set/New” paradigm isn’t appropriate, a “VerbNoun” convention is preferred for all alternate naming of Methods 

3. Each parameter accessor has a name corresponding to the name of the parameter and type or reference corresponding to the type of the parameter.

4. Method element MUST be default namespace qualified in the same namespace as the XML-Schema method description. Each first-level child element (accessor) contained within the method element MUST have a unique name and be non-repeating.  

5. Each accessor element is viewed as a method parameter, with a name corresponding to the name of the parameter and type or reference corresponding to the type of the parameter. These appear in the same order as in the method signature and MAY be optional.

6. Method elements MAY contain attributes of simpleTypes as described in the XML-Schema Datatypes specification.  It may also contain the “unique” attribute (see section 8.5).  

7. These attributes SHALL NOT be considered parameters to the method and shall only be used to specify behavior or further qualify the data value contained within the element.

8. Parameters MAY contain children elements or other complexType constructs.

9. Parameter elements MAY also contain attributes, in addition to the standard SMXP encoding attributes of “function” and “operator” (described below)

10. For repeating data, such as a capacity profile, the repeating data SHOULD be modeled as an array as described above (4.2.2).  A naming convention of appending an “s” or “List” or “Profile” is recommended.

8.3 Response/Reply

1. The reply/response element name MUST be the method name with the string "Response" appended.  Responses MUST be modeled as a single structure element (see earlier description) containing an accessor for each [return], [out] or [in/out] parameter.

2. The first accessor MUST be the [return] value followed by the [out] and [in/out] parameters in the exact same order as in the method signature.   

3. For the return value accessor name, append after the method name the string “Return” (e.g., MethodReturn)

4. Regardless of whether the SMXAPI method has a return value, a return value accessor MUST be present in the reply.  If no return value is necessary, an empty element MAY be used ( <MethodReturn/>)

5. A method fault is encoded using the SOAP Fault element (see section 3.4) and its use will be described below.  

8.4 Get Method Parameters

· Method element accessors will constitute the query parameters.

· Accessors SHALL be and-ed together unless the “function" attribute indicates otherwise.  Allowable functions are “and” and “or” and MUST always be presumed to be with respect to the previous accessor/parameter. The method’s XML-Schema MUST specify the allowable functions and a default if other than “and.”

<GetMethod xmlns=”method-URI” >


<Parameter1>#####</Parameter1>


<Parameter2 function=”or”>#####</Parameter2>



*

</GetMethod>

· Accessor values SHALL be assumed to be equality (=) unless the “operator” attribute indicates otherwise.  Allowable operators are “=”, “>”, “<”, “>=”,”<=”, and the “not” form by using a “!” as the first character of the action (i.e,. “!=”).  The method’s XML-Schema MUST specify the allowable actions and default if other than “=.”

<GetMethod xmlns=”method-URI” >

   <Parameter1>#####</Parameter1>

   <Parameter2 function=”or” operator=”>”>####</Parameter2>



*

</GetMethod>

· When the accessor/parameter is an array of elements, the function attribute MAY be set on the array as an attribute of the array.  The default function is “and” if not specified.  All the elements within the array are grouped together for purposes of query evaluation.  Elements of the array may have the function or operator attributes defined on them as allowed for in the methods Schema and will relate only to within the scope of the array. (see examples)  The default function and operator for elements within the array (array accessors) shall be “or” and “=”.  If the first element of an array has the “function” attribute applied to it, it shall be ignored.

· Get methods MAY return structs or arrarys of elements.

· As a convention, array names SHOULD be the name of the element/type contained within the array with an “s” or “List” or “Profile” appended to the end.
8.5 Set Method Parameters

· Set methods will be composed of two types of accessors.  The first type define the records (or objects/instances) to be updated and follow the rules of the Get accessors and are equivalent to a “where” clause in SQL or identify some type of unique identifier.  The second type contains the actual data to be “set”.  The where parameters MUST be first, followed by the data parameters. 

· An attribute of the method element called “unique” can be set to “yes” or “no” depending on if the data to be updated should only be one record/object or can be multiple records/object.  The default is “yes” and would require the method to refer to exactly one record/object/instance.  The method implementer does NOT have to support multi-record/object updates and can declare the option in the method’s Schema.

<SetMethod xmlns=”method-URI” unique=”no” >



*



*

</SetMethod>

8.6 New Method Parameters

· A “New” method is responsible for creating new records/objects/instances.  The parameters defined in the methods XML-Schema define the new record/object/instance in sufficient detail as to allow the method implementer to create it.

· The “unique”, “function” and “operator” attributes, even if defined in the XML-Schema and specified in the method request, MUST be ignored.  

8.7 Other Methods

Method types other than Get, Set, and New may be defines as needed and may follow a different naming scheme, such as VerbNoun.  Such methods will typically embody a high level function.  Examples might include:

CurtailSchedule

BillCustomer

RemoveOffer

9 Method XML-Schema conventions

The XML-Schema used to describe a method should contain sufficient comments to convey any special behavior, restrictions, or assumptions.  Specific documentation standards and conventions will be determined at a later date (TBD).
10 Method Examples

Method Example (without HTTP or schema shown):

Schedules[] GetSchedule(POR[] PORlist, POD[] PODlist, FromCA[]FromCAlist, ToCA[] ToCAlist, Customer[] Customerlist, Agreement[] Agreements, Reservation[] Reservations, dateTime StartTime,  dateTime StopTime, 

dateTime TimeOfLastUpdate) 

<?xml version ="1.0"?>

<GetSchedule>


<BeginFlow function = "and" operator = "&lt;=">20000407T183909Z</BeginFlow>


<EndFlow function = "and" operator = "&gt;=">20000307T183909Z</EndFlow>


<StatusList function = "and">



<Status function = "or" operator = "=">Scheduled</Status>


</StatusList>


<UPCAList function = "string">



<UPCA function = "or" operator = "=">AVA</UPCA>



<UPCA function = "or" operator = "=">BCHA</UPCA>



<UPCA function = "or" operator = "=">SCL</UPCA>


</UPCAList>


<DNCAList function = "string">



<DNCA function = "or" operator = "=">CISO</DNCA>



<DNCA function = "or" operator = "=">LDWP</DNCA>


</DNCAList>


<PORList function = "string">



<POR function = "or" operator = "=">JohnDay</POR>



<POR function = "or" operator = "=">BigEddy</POR>


</PORList>


<PODList function = "string">



<POD function = "or" operator = "=">COB</POD>



<POD function = "or" operator = "=">NOB</POD>


</PODList>


<ServiceList function = "string">



<Service function = "or" operator = "=">




<SERVICE_INCREMENT operator = "=">hourly</SERVICE_INCREMENT>




<TS_CLASS operator = "=">firm</TS_CLASS>



</Service>



<Service function = "or" operator = "=">




<SERVICE_INCREMENT operator = "=">hourly</SERVICE_INCREMENT>




<TS_CLASS operator = "=">non-firm</TS_CLASS>



</Service>


</ServiceList>

</GetSchedule>
The method above would logically read: 

Give me all the schedules that have a flow between April 07, 2000 at 18:39:09 GMT and March 07, 2000, at 18:39:09 GMT

and a status of "Scheduled" 

and a Upstream Control Area of AVA or BCHA or SCL

and a Downstream Control Area of CISO or LDWP

and a POR of JohnDay or BigEddy

and a POD of NOB or COB

and a Service of "Firm Hourly" or "Non-Firm hourly"

Of importance is that arrays of like elements are grouped together for purposes of evaluation in the query and that the function attribute on the array can affect on how the grouping is evaluated with respect to the previous accessor/parameter (be it an array, struct, or individual element).  Within an array, the function and action attributes only effect the relationship among like elements within the array.

The response to the above GetSchedule method might look like:

<GetScheduleResponse xmlns="method-URI">


<GetScheduleReturn>



<SchedulesList>




<Schedule>





<StartTime>####</StartTime>





<StopTime>####</StopTime>





<POR>#####</POR>





<POD>#####</POD>






*






*






*





<TCH>####</TCH>





<Capacity>






<Segment>







<StartTime>####</StartTime>







<StopTime>####</StopTime>







<Level>####</Level>






<Segment>







<StartTime>####</StartTime>







<StopTime>####</StopTime>







<Level>####</Level>






<Segment>







<StartTime>####</StartTime>







<StopTime>####</StopTime>







<Level>####</Level>





</Capacity>





<Tag>






*






*






*





</Tag>




</Schedule>





*





*




<Schedule>





<StartTime>####</StartTime>





<StopTime>####</StopTime>





<POR>#####</POR>





<POD>#####</POD>






*






*






*





<TCH>####</TCH>





<Capacity>






<Segment>







<StartTime>####</StartTime>







<StopTime>####</StopTime>







<Level>####</Level>






<Segment>







<StartTime>####</StartTime>







<StopTime>####</StopTime>







<Level>####</Level>






<Segment>







<StartTime>####</StartTime>







<StopTime>####</StopTime>







<Level>####</Level>





</Capacity>





<Tag>






*






*






*





</Tag>




</Schedule>



</SchedulesList>


</GetScheduleReturn>

</GetScheduleResponse>
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�PAGE \# "'Page: '#'�'"  ��The SOAP standard allows for the namespace of the Envelope/Header/Body to be assumed and not explicitly specified.  It seems like, in an effort to simplify things, that we might as well not specify it. It will keep the messages a little shorter as well.
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