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Abstract

This document defines Version 1.0 of the Savant.  Savant is software that sits between tag readers and enterprise applications, providing a variety of computational functions on behalf of applications.

Status of this document
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Background Information

This document draws from the previous work at the Auto-ID Center, and we recognize the contribution of the following individuals:  Sanjay Sarma (MIT), Prasad Putta (Oat Systems), Jim Waldrop (MIT), Dan Engels (MIT), Sridhar Ramachandran (Oat Systems), Gabriel Nasser (Oat Systems).

The following papers capture the contributions of these individuals:

· Engels, D., Foley, J., Waldrop, J., Sarma, S. and Brock, D., "The Networked Physical World: An Automated Identification Architecture" Proceedings of the IEEE/ACM International Conference on Computer Aided Design (ICCAD01), 76-77, 2001.
· The Savant Technical Manual, Version 0.1 (alpha) 

http://www.autoidcenter.org/publishedresearch/MIT-AUTOID-TM-003.pdf

1 Introduction

This document defines Version 1.0 of the Savant.  Savant is software that sits between tag readers and enterprise applications, providing a variety of computational functions on behalf of applications.

· Throughout, questions or areas where revision is needed are indicated by “OpenIssue” paragraphs, like this one.

Elsewhere, comments that seek to provide further explanation of the specification are indicated by paragraphs in Italics with a shaded background, like this one.  Such comments are non-normative, meaning that they are not to be considered authoritative insofar as defining the functioning of Savant.

Some paragraphs of this kind are labeled “Roadmap”; these explain how the authors expect the Savant specification to evolve in future versions.

2 Terminology

The key words "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 [RFC2119].  When these words are used as defined in RFC 2119, they appear in all caps; otherwise, they have their ordinary meanings.

3 EPC System Network Architecture

Radio Frequency Identification is a technology used to identify, track and locate assets. The vision that drives the developments at the Auto-ID Center is the universal unique identification of individual items. The unique number, called EPC (electronic product code) will be encoded in an inexpensive Radio Frequency Identification (RFID) tag. The EPC Network will also capture and make available (via Internet and for authorized requests) other information that pertains to a given item to authorized requestors.  

3.1 EPC Network Software Architecture Components

The EPC Network Architecture as in Fig. 1 shows the high-level components of the EPC Network.
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Figure 1:  EPC Network Architecture: Components and Layers

These functional components from the figures above are described in the sections below.

3.1.1 Readers

Readers are devices responsible for detecting when tags enter their read range.  They may also be capable of interrogating other sensors coupled to tags or embedded within tags.  

The Auto-ID Reader Protocol Specification 1.0 defines a standard protocol by which Readers communicate with Savants and other hosts.  The Savant also has an “adapter” provision to interface to older readers that do not implement the Auto-ID Reader Protocol.

3.1.2 Savant

Savant is “middleware” software designed to process the streams of tag or sensor data (event data) coming from of one or more reader devices.  Savant performs filtering, aggregation, and counting of tag data, reducing the volume of data prior to sending to Enterprise Applications.  The Auto-ID Savant Specification 1.0 defines the working of Savant, and the interface to Enterprise Applications.

3.1.3 EPC Information Service

The EPC Information Service makes EPC Network related data available in PML format to requesting services.  
Data available through the EPC Information Service may include tag read data collected from Savant (for example, to assist with object tracking and tracing at serial number granularity); instance-level data such as date of manufacture, expiry date, and so on; and object class-level data such as product catalog information.  In responding to requests, the EPC Information Service draws upon a variety of data sources that exist within an enterprise, translating that data into PML format.  When the EPC data is distributed across the supply chain, an industry may create an EPC Access Registry that will act as a repository for EPC Information Service interface descriptions.  The Auto-ID EPC Information Service Specification 1.0 defines the protocol for accessing the EPC Information Service.

3.1.4 ONS – Object Name Service

The Object Name Service provides a global lookup service to translate an EPC into one or more Internet Uniform Reference Locators (URLs) where further information on the object may be found.  These URLs often identify an EPC Information Service, though ONS may also be used to associate EPCs with web sites and other Internet resources relevant to an object.  

ONS provides both static and dynamic services.  Static ONS typically provides URLs for information maintained by an object’s manufacturer.  Dynamic ONS services record a sequence of custodians as an object moves through a supply chain.  

ONS is built using the same technology as DNS, the Domain Name Service of the Internet.  The Auto-ID Object Name Service Specification 1.0 defines the working of ONS and its interface to applications.

3.1.5 ONS local cache

The local ONS cache is used to reduce the need to query the global Object Name Service for each object which is seen, since frequently-asked / recently-asked values can be stored in the local cache, which acts as the first port of call for ONS type queries.  The local cache may also manage lookup of private internal EPCs for asset tracking.  Coupled with the local cache will be registration functions for registering EPCs with the global ONS system and with a dynamic ONS system for private tracking and collaboration within the supply chain seen by each unique object.

3.2 EPC Network Data Standards

The operation of the components of the EPC Network is subject to data standards that specify the syntax and semantics of data exchanged among components.

3.2.1 Electronic Product Code (EPC)

The Electronic Product Code is the fundamental identifier for a physical object.  The Auto-ID Electronic Product Code Data Specification 1.0 defines the abstract content of the Electronic Product Code, and its concrete realization in the form of RFID tags, Internet URIs, and other representations.

3.2.2 Physical Markup Language (PML)

The Physical Mark-Up Language (PML) is a collection of common, standardized

XML vocabularies to represent and distribute information related to EPC Network enabled objects. The PML standardizes the content of messages exchanged within the EPC network. It is, therefore, part of the Auto-ID Center’s effort to develop standardized interfaces and protocols for the communication with and within the Auto-ID infrastructure. The core part of the physical mark-up-language (PML Core) provides a

standardized format for the exchange of the data captured by the sensors in the Auto-ID infrastructure, e.g. RFID readers. The Auto-ID PML Core specification 1.0 defines the syntax and semantics of PML Core.

3.3 EPC Network Architecture – across Enterprises
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Figure 2:  EPC Network Architecture: across Enterprises

4 Savant Overview

The Savant is a software system that sits between tag readers and enterprise applications.  It is intended to address the unique computational requirements presented by EPC applications.  Many of the unique challenges arise from the vastly larger quantity of fine-grained data that originates from RF tag readers, as compared to the granularity of data that traditional enterprise applications are accustomed to.  Hence, quite a bit of processing performed by Savant is concerned with data reduction operations such as filtering, aggregation, and counting.  Other challenges arise from specific features of the EPC architecture, including the ONS and PML Service components.

Specific requirements for EPC processing vary greatly from application to application.  Moreover, EPC is in its infancy, and as it matures there will be a great deal of innovation and change in what applications do.  Therefore, the emphasis in the specification of Savant is on extensibility rather than specific processing features.  The Savant is defined in terms of “Processing Modules”, or “Services” each of which provides a specific set of features, and which may be combined by the user to meet the needs of his or her application.  The modular structure is designed to promote innovation by independent groups of people, avoiding the creation of a single monolithic specification that attempts to satisfy all needs for everybody.
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The Savant itself is a container for Processing Modules.  Processing Modules interact with the outside world through two interfaces defined in this specification.  The Reader Interface provides the connection to tag readers, principally RFID readers.  The bulk of the details of this interface are specified elsewhere, in the Auto-ID Reader Protocol 1.0 specification [ReaderProtocol1.0], though Savant also permits connections to readers via other protocols.  

The Application Interface provides the connection to external applications, often existing enterprise “back end” applications but possibly to new EPC-specific applications and even to other Savants.  The Application Interface is defined by a protocol that is fully specified in this document.  The Application Interface is specified in terms of command sets, each command set being defined by a Processing Module.  The Application Interface thus serves as a common conduit between Savant processing modules and external applications.  (Processing Modules may, if necessary, communicate with pre-existing external services using those services’ native protocols.)  The Application Interface is specified using a layered approach similar to that employed in [ReaderProtocol1.0], in which one layer defines the commands and their abstract syntax, and a lower layer specifies a binding to a particular syntax and protocol.  Several bindings may be defined.

Besides the two external interfaces defined by Savant (Reader Interface and Application Interface), Processing Modules may interact with each other through APIs that they define themselves.  Processing Modules may also interact with other external services via interfaces exposed by those services.  A special case of such interaction is one Savant interacting with another.  This specification, however, does not define how Processing Modules gain access to such external services.

Roadmap (non-normative): It is expected that a future version of this specification will specify how processing modules access particular external services, especially EPC Information Service, ONS, and other Savant instances.
Processing Modules are either defined by Auto-ID standards or defined by users and other third parties.  Those Processing Modules defined by Auto-ID standards are called Standard Processing Modules.  Every implementation of Savant must provide an implementation for every Standard Processing Module.  Some Standard Processing Modules are further required to be present in every deployed instance of Savant; these are called REQUIRED Standard Processing Modules.  Others may be included or omitted by the user in a given deployed instance; these are called OPTIONAL Standard Processing Modules.

In the Savant Specification 1.0, there are only two Standard Processing Modules defined.  The first is a REQUIRED Standard Processing Module called autoid.core.  This Standard Processing Module provides a minimal set of Application Interface commands that allow applications to learn what other Processing Modules are available and also to get basic information about what readers are connected.  The second is a REQUIRED Standard Processing Module called autoid.readerproxy.  This Standard Processing Module provides a means for applications to issue commands directly to readers through the Application Interface.

Roadmap (non-normative):   As autoid.core and autoid.readerproxy are the only Standard Processing Modules defined in the Savant Specification 1.0, in every deployment of Savant 1.0 the majority of functionality will necessarily be provided by user-defined Processing Modules.  Future versions of the Savant Specification will define additional Standard Processing Modules, including for example modules for ONS access, EPC Information Service access, and modules that provide standardized counting, filtering, and aggregation operations.  With these and other Processing Modules, it will be possible for users to deploy Savant-based applications without writing additional Processing Module software.  This is not the case, however, in Version 1.0.

The Reference Implementation for Savant 1.0 provides Processing Modules beyond what is specified by the Savant Specification 1.0.  In particular, it provides an Event Management System (EMS), a Task Management System (TMS), a Real-time In-memory Event Database (RIED), a means for defining plug-in software for EMS and TMS, and a configuration system for specifying the interconnection and configuration of plug-ins within EMS and TMS.  These features, while available in the Reference Implementation, are not governed by the Savant Specification 1.0 and are therefore not necessarily available in implementations of Savant other than the Reference Implementation.  Documentation of these features is available elsewhere.

The remainder of this document provides detailed specifications of the components of Savant.  Throughout the document, the term “implementation of Savant” is used to refer to a software implementation that conforms to this specification.  A “deployed instance of Savant” refers to an implementation of Savant running on a host computer system.

Section 6 defines the Reader Interface.  Section 7 defines Processing Modules.  Section 8 defines the Application Interface.  Section 9 defines Standard Processing Modules. Section 10 defines the Application Interface Message Transport Bindings 
5 Reader Interface

This section specifies the interaction between Savant and reader devices, principally RFID tag readers.  All such devices are collectively referred to as “Readers” throughout this section.

5.1 Support for the Auto-ID Reader Protocol 1.0

RI.6.1.1    An implementation of Savant MUST support interaction with Readers using the Auto-ID Reader Protocol 1.0 [ReaderProtocol1.0].

RI.6.1.2    An implementation of Savant MUST support at least one of the Messaging/Transport Bindings specified by [ReaderProtocol1.0].

RI.6.1.3    An implementation of Savant SHOULD support as many Messaging/Transport Bindings specified by [ReaderProtocol1.0] as is practical.

RI6.1.4    An implementation of Savant MUST provide a means for Processing Modules to invoke all commands specified by [ReaderProtocol1.0], including commands defined by [ReaderProtocol1.0] as RECOMMENDED or OPTIONAL.

Explanation (non-normative):  While not every Reader will support every RECOMMENDED or OPTIONAL command, Savant must not prevent Processing Modules from using such commands in cases where a Reader does support them.)

5.2 Support for other Reader protocols

RI.6.2.1    An implementation of Savant MAY support interaction with Readers using protocols other than [ReaderProtocol1.0].

Explanation (non-normative):  This permits Savant to interact with legacy readers.

5.3 Support for Vendor-specific Reader Protocol Extensions

RI.6.3.1    An implementation of Savant MUST provide a means for Savant Modules to invoke vendor-specific extensions to [ReaderProtocol1.0].

· The previous requirement will likely need refinement once the vendor extension mechanism in [ReaderProtocol1.0] is defined.

5.4 Number of Readers

RI.6.4.1    An implementation of Savant MUST permit interaction with at least one Reader.

RI.6.4.2    Implementations of Savant MAY limit the number of Readers with which simultaneous interaction is permitted.  Implementations SHOULD avoid placing arbitrary limits on the number of Readers, and instead allow the number of readers to be limited only by the amount of available memory within Savant or by the underlying operating system’s limit on I/O connections.

6 Processing Modules

This section specifies how Processing Modules are defined and used within Savant.

6.1 Definition

PM.7.1.1    An implementation of Savant contains one or more Processing Modules.  An implementation of Savant MAY provide a means to create application-specific Processing Modules.

Roadmap (non-normative):  Version 1.0 of the Savant Specification does not specify anything about what mechanism is provided for defining extensions.  For example, there is no specification of any API for defining extensions.  The Savant Reference Implementation for Version 1.0 does provide particular extension mechanisms, including the Adapter, Filter, Queue, and Logger interfaces of the Event Management System (EMS), and the Task interface of the Task Management System (TMS).  These mechanisms are specific features of the Reference Implementation, and are not part of the Savant Specification 1.0.  They are documented elsewhere.

It is expected that a future version of the Savant Specification will specify a particular mechanism for defining Processing Modules which may or may not be the same as what is provided in the Savant Reference Implementation for Version 1.0.

6.2 Access to Standard External Interfaces

PM.7.2.1    An implementation of Savant MUST provide a means for Processing Modules to interact with Readers.

(See Support for the Auto-ID Reader Protocol 1.0.)

PM.7.2.2    An implementation of Savant MUST provide a means for Processing Modules to receive and respond to commands via the Control Channel of the Application Interface.

PM.7.2.3    An implementation of Savant MUST provide a means for Processing Modules to send asynchronous notifications via the Notification Channel Application Interface.

Roadmap (non-normative): Version 1.0 of the Savant Specification does not specify specific APIs through which Processing Modules access the Reader Interface and Application Interface.  It is expected that specification of such APIs will be a part of a future version of the Savant Specification.  Those future specifications may or may not be compatible with equivalent mechanisms provided by the Savant Reference Implementation for Version 1.0.  Moreover, the details of asynchronous messaging are not described in Version 1.0 and are expected in a later version.

6.3 Interaction among Processing Modules

PM.7.3.1    An implementation of Savant MAY permit Processing Modules to expose APIs that are accessible to other Processing Modules in the same deployed instance of Savant.  These APIs MAY include operations that are not available through the Application Interface.

Roadmap (non-normative):    Version 1.0 of the Savant Specification does not specify how such internal APIs are defined or how other Processing Modules discover and use them.  It is expected that future versions of this specification will specify these aspects. 

6.4 Interaction with Other External Services

PM.7.4.1    An implementation of Savant MAY permit Processing Modules to establish connections and interact with other external services, via interfaces other than the Reader Interface or the Application Interface.  

PM.7.4.2    As a special case of PM.7.4.1, an implementation of Savant SHOULD provide access to ONS and EPC Information Services.

PM.7.4.3    As a special case of PM.7.4.1, An implementation of Savant MAY permit Processing Modules to establish connections with other instances of Savant as a client of those instances’ Application Interfaces.

Explanation (non-normative):  This requirement permits Savant-to-Savant interaction, enabling a hierarchical mode of deployment sometimes referred to as an “internal Savant.”

6.5 Registration of Capabilities

PM.7.5.1    Processing Modules MUST register their capabilities with the autoid.core Processing Module (Section Error! Reference source not found.) at initialization time.  For Version 1 of the Savant Specification the Processing Modules will be required to register their names only with the autoid.core Processing Module. Refer to section 9.1.2 for further clarification.

6.6 Support for Standard Processing Modules

PM.7.6.1    An implementation of Savant MUST always include all Standard Processing Modules defined in Section 9 that are specified as REQUIRED.

6.7 Processing Module Naming Conventions

PM.7.7.1    Every Processing Module in a given deployed instance of Savant MUST have a unique name.

PM.7.7.2    Processing Module names MUST have the form component.component.component..., where ‘.’ is the Unicode “period” character (002E) and each component is a non-empty string of Unicode characters, excluding ‘.’. When determining whether two Processing Module names are equal, Savant MUST treat names as case-sensitive.

PM.7.7.3    Processing Module names whose leftmost component is autoid or autoidx are reserved for Standard Processing Modules (REQUIRED Standard Processing Modules and OPTIONAL Standard Processing Modules, respectively).  User-defined and third-party-defined Processing Modules MUST NOT be given names beginning with autoid or autoidx.

PM.7.7.4    User-defined and third-party-defined Processing Modules SHOULD be given names according to the following convention, which is designed so that Processing Modules defined independently by different organizations will always be given distinct names even without prior coordination.  Let a.b…y.z be an Internet domain name owned by an organization that authors a Processing Module.  Then the organization SHOULD assign a name to the Processing Module of the form z.y…b.a.XXX, where XXX denotes one or more components chosen by the organization so as not to conflict with the name of any other Processing Module defined by that same organization.

Example:  If Sample Software Inc, who owns the domain name sample.com, wishes to define a processing module for an inventory application, it would choose a name such as com.sample.inventory.

Comment (non-normative):  this naming convention is patterned after the naming conventions defined by the Java Language Specification [tJLS2] to name Java packages.  Processing Module names, however, have no defined relationship to Java package names, and indeed no implementation of Savant is required to use Java for any purpose.

7 Application Interface – Structure

This section specifies the interaction between Savant and applications.

7.1 Layered Design

The Application Interface is specified in three distinct layers, as illustrated below.
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The layers are:

Content Layer    This layer specifies the abstract content of messages exchanged between the Savant and Applications.  This layer is the heart of the Application Interface, defining the operations that are available to applications and what they mean.

Messaging Layer    This layer specifies how abstract messages defined in the Content Layer are encoded (serialized), framed, transformed, and carried on a specific network transport.  Security services, if any, are supplied by this layer.  (Examples of security services include authentication, authorization, message confidentiality, and message integrity.)  The Messaging Layer specifies how an underlying network connection is established, any initialization messages required to establish synchronization or to initialize security services, and any processing such as encryption that is performed on each message.

Transport Layer    This layer corresponds to the networking facilities provided by the operating system or equivalent, and is specified elsewhere.

An instance of Savant MAY provide multiple alternative implementations of the Messaging Layer.  Each such implementation is called a Messaging/Transport Binding (MTB).  Different MTBs provide for different kinds of transport, e.g., TCP/IP versus Bluetooth versus serial line, and for different kinds of messaging protocols, e.g., SOAP versus straight XML versus MQSeries.  Different MTBs may also provide different kinds of security services.  

Several standard MTBs are defined in this specification.  Others may be defined and specified in separate, future specifications.  Section 31 defines the standard MTBs and specifies which MTBs an implementation of Savant MUST support.

Regardless of what MTB is used, an implementation of Savant MUST permit multiple simultaneous, independent connections via the Application Interface.  Processing Modules MUST assume that there are concurrent active connections, and implement any locking or other operations to insure correct operation in the face of concurrency.

7.2 Message Channels

The interface between the Content Layer and the Messaging Layer is defined in terms of message channels, each representing an independent communication between a deployed instance of Savant and one Enterprise Application.  Because a given instance of Savant may be engaged in multiple, simultaneous, independent connections with Enterprise Applications via the Application Interface, in general there may be many message channels active at once.

Message channels are of two kinds:

Control Channel    A control channel carries requests issued by an Enterprise Application to the Savant, and responses to these requests from the Savant to the Application.  All messages exchanged on a control channel follow this request/response pattern.

Notification Channel    A notification channel carries messages issued asynchronously by the Savant to an Enterprise Application.  Messages on a notification channel only flow in this direction.  The notification channel is primarily used to support a mode of operation in which the Savant asynchronously delivers information derived from asynchronous tag reads or other events, without the Enterprise Application needing to poll.

When several channels are active, there is no requirement that all active channels use the same MTB.  For example, a deployed instance of Savant may have one active Control Channel using an XML-over-HTTP style MTB, one active Notification Channel that uses MQSeries-based MTB, and another active Notification channel that uses an XML-over-HTTP style MTB similar to the Control Channel’s MTB but initiated in the opposite direction.  This flexibility is required because (a) control channel traffic and notification channel traffic have different patterns, and so have natural affinity to different kinds of underlying protocols; and (b) different Enterprise Applications may impose differing requirements on what protocols are used.

In some cases, a Processing Module may wish to send notifications to the same Enterprise Application instance that is issuing it commands.  Some MTBs may provide both a Control Channel and an accompanying Notification Channel (a “back channel” of sorts), which it multiplexes over the same underlying Transport Layer connection.

Comment (non-normative):  while the Reader Protocol [ReaderProtocol1.0] has corresponding notions of layering, MTBs, and Control vs Notification Channels, the details are somewhat different.  This is because the Reader Protocol has a restriction that a Reader is in communication with at most one Host at any one time; hence, there is at most one Control Channel and one Notification Channel, and furthermore the two channels can always be bundled together.  The Application Interface of Savant, in contrast, supports multiple simultaneous connections to Enterprise Applications, and so the workings of channels require greater generality.

7.3 Command Structure

Active Control Channels carry request/response traffic between Enterprise Applications and Savant.  This traffic is processed in the following manner:

An Enterprise Application sends a request message to Savant on a previously established Control Channel.  The request message includes a Processing Module name, a command name known to that Processing Module, and any arguments for that command.  The specific communication between the Processing Modules is left to the implementer of the Savant.

The Savant dispatches the received command name and arguments to the named Processing Module.

The Processing Module performs some function according to the received command name and arguments, eventually returning a result (which could be a normal result or an error result).

The Savant sends the result back to the Enterprise Application in a response message carried on the same Control Channel that received the original request.

If in the first step the request message specifies a Processing Module that is not present in the deployed instance of Savant, the Savant MUST respond with a NoSuchModule message (defined in Section 8.5.1).  If in the third step the Processing Module does not recognize the command name, the Savant MUST respond with a NoSuchCommand message.  Other error conditions such as invalid arguments to a command MUST be handled by the individual Processing Module, which SHOULD respond with a suitable error response.  The error response SHOULD follow the model of Error Code and Error Message.  

7.4 Control Channel Request Message

This section defines the general format of a Control Channel request message.  A Control Channel request message consists of a Processing Module name, the name of a command known to that processing module, and one or more arguments for that command.  In specifications of Processing Modules, each command is documented by specifying an ordered list of arguments, with their data types.  This constitutes an abstract syntax for the command.  A given MTB then defines how this information (Processing Module name, command name, and arguments) is encoded into a concrete message payload.  Each MTB MUST define specifically how the command set is structured and encoded.

7.5 Control Channel Response Message

This section defines the general format of a Control Channel response message.  The details of how the Response Message is structured and encoded MUST reside in each MTB section.
  

7.5.1 noSuchModule Response Message

This section defines the noSuchModule response message generated in response to a request message that names a Processing Module not present in the deployed instance of Savant.  The syntax of the Response is specific to each MTB and will be defined therein.

7.5.2 noSuchCommand Response Message

This section defines the noSuchCommand response message generated in response to a request message that names a command not recognized by the specified Processing Module.  The syntax of the Response is specific to each MTB and will be defined therein.

7.5.3 Error Response Message

This section defines the general format of error responses generated by Processing Modules.  All Standard Processing Modules MUST return errors in a error code and error message format.  Error codes starting from 1 to 10000 are reserved for the Standard Processing Modules.  Vendor produced Processing Modules MUST NOT use error codes within that range.  This version of the Savant Specification does not include a delineated set of standard error code and messages.  It is expected that future versions will.

7.6 Notification Channel Message

This section defines the general format of Notification Channel messages.  The details of these messages are defined in corresponding sections of each MTB.

8 Standard Processing Modules

This section defines Standard Processing Modules for Savant.  Standard Processing Modules have behavior and interfaces that is fully specified within this specification, and are always available in every implementation of Savant (see Support for Standard Processing Modules).  Standard Processing Modules designated as REQUIRED must always be present in every deployed instance of Savant.  Standard Processing Modules designated as OPTIONAL may be excluded from a particular deployment at the user’s option.  When an OPTIONAL Standard Processing Module is included, it must comply with all normative specifications that define that Standard Processing Module. The Reference Implementation for Savant will include an implementation of all Standard Processing Modules, whether REQUIRED or OPTIONAL.

Roadmap (non-normative):   In the Savant Specification 1.0, there are two REQUIRED Standard Processing Module (autoid.core and autoid.readerproxy) and no OPTIONAL Standard Processing Modules.  It is expected that future versions of the Savant Specification will have many more Standard Processing Modules defined.  Indeed, defining new Standard Processing Modules is the primary way that the Savant Specification will be enlarged to include new functionality.  This modular structure not only keeps the specification easier to understand, but also permits independent development of new functionality by independent groups of people.

Examples of Standard Processing Modules expected to be defined in the near future include:  a module to provide ONS access, a module to provide EPC Information Service access, and a module to provide Application Level Events (ALE) functionality.  The Event Management System (EMS), Task Management System (TMS), and Real-time In-memory Event Database (RIED) of the Reference Implementation for Savant 1.0 may also become one or more Standard Processing Modules.  While most Standard Processing Modules are self-contained and provide a specific package of functionality, EMS and TMS would be examples of Processing Modules that are themselves extensible via the interior plug-in points they provide.

8.1 The autoid.core Standard Processing Module

The autoid.core Standard Processing Module provides a minimal set of Application Interface commands that allow applications to learn identity information from a Savant, what other Processing Modules are available and also some basic Savant management functions.  It is a minimum set that every implementation of Savant must support.  The autoid.core Standard Processing Module is a REQUIRED Standard Processing Module.

8.1.1 GetSavantID Message

An external application sends an autoid.core.GetSavantID message to interrogate a Savant for its unique numeric identifier (in all probability, an EPC code). Compliant systems MUST implement this command.

8.1.1.1 Request

	GetSavantID Request

	Field
	Type
	Description

	None
	
	This function takes no parameters.


8.1.1.2 Normal Response

	GetSavantID Normal Response

	Field
	Type
	Description

	SavantID
	String
	A unique identification string for the Savant.  The string could be an EPC code.


8.1.1.3 Error Response

The error response is returned if the Savant is unable to return a valid EPC code.

	GetSavantID Error Response

	Field
	Type
	Description

	ErrorCode
	int
	Error code.

	ErrorString
	String
	Description of the error.


8.1.2 GetCapabilities Message

An external application sends an autoid.core.GetCapabilities message to interrogate a Savant for a list of all the configured processing modules. Compliant systems MUST implement this command.

8.1.2.1 Request

	GetCapabilities Request

	Field
	Type
	Description

	None
	
	This function takes no parameters.


8.1.2.2 Normal Response

	GetCapabilities Normal Response

	Field
	Type
	Description

	Capabilities
	String array
	A string array representation of the processing modules names configured in the Savant.  At a minimum the array will have the required standard processing modules.



The get capabilities will not be required to return the commands that a particular processing module supports, in this version.  However, in future versions the return value will be a structure that contains the module name, command name and version.

8.1.2.3 Error Response

The error response is returned if the Savant is unable to return a valid array.

	GetCapabilities Error Response

	Field
	Type
	Description

	ErrorCode
	int
	Error code.

	ErrorString
	String
	Description of the error.


8.1.3 Shutdown Message

An external application sends a autoid.core.Shutdown message to inform the Savant to notify all subsystems to shutdown and then the core processing module will also shutdown.  Compliant systems MUST implement this command.

8.1.3.1 Request

	Shutdown Request

	Field
	Type
	Description

	None
	
	This function takes no parameters.


8.1.3.2 Normal Response

	Shutdown Normal Response

	Field
	Type
	Description

	Shutdown
	boolean
	True if all subsystems were notified false otherwise


8.1.3.3 Error Response

The error response is returned if the Savant is unable to inform subsystems to shutdown.

	Shutdown Error Response

	Field
	Type
	Description

	ErrorCode
	int
	Error code.

	ErrorString
	String
	Description of the error.


8.1.4 ResetAll Message

An external application sends a autoid.core.ResetAll message to inform the Savant to notify all subsystems to reset to their respective last known configuration and then the core processing module will also reset.  Similar to a warm boot process.  Compliant systems MUST implement this command.

8.1.4.1 Request

	ResetAll Request

	Field
	Type
	Description

	None
	
	This function takes no parameters.


8.1.4.2 Normal Response

	ResetAll Normal Response

	Field
	Type
	Description

	ResetAll
	boolean
	True if all subsystems were notified false otherwise


8.1.4.3 Error Response

The error response is returned if the Savant is unable to inform subsystems to reset.

	ResetAll Error Response

	Field
	Type
	Description

	ErrorCode
	int
	Error code.

	ErrorString
	String
	Description of the error.


8.2 The autoid.readerproxy Standard Processing Module

The autoid.readerproxy Standard Processing Module provides a minimal set of Application Interface commands that allow external applications to inquire what readers are connected and configured to interact with the Savant and provide a standard mechanism for passing commands directly to the individual readers.  It is a minimum set that every implementation of Savant MUST support.  The autoid.readerproxy Standard Processing Module is a REQUIRED Standard Processing Module.

8.2.1 GetReaders Message

An external application sends an autoid.readerproxy.GetReaders message to inquire the Savant for all readers it is configured to communicate.  The Savant MUST return all readers that are configured through the ReaderProtocolv1.1 specification.  A Savant MAY return readers that are communicating with the Savant through a non-standard means.  Compliant systems MUST implement this command.

8.2.1.1 Request

	GetReaders Request

	Field
	Type
	Description

	None
	
	This function takes no parameters.


8.2.1.2 Normal Response

	GetReaders Normal Response

	Field
	Type
	Description

	Readers
	String array
	String array of the Reader ID’s the Savant is configured to communicate with.



8.2.1.3 Error Response

The error response is returned if the Savant is unable to return a string array.

	GetReaders Error Response

	Field
	Type
	Description

	ErrorCode
	int
	Error code.

	ErrorString
	String
	Description of the error.


8.2.2 RunCommand Message

An external application sends a autoid.readerproxy.RunCommand message to the Savant as a standard pass through mechanism for applications to take advantage of all commands any RFID reader may expose.  Compliant systems MUST implement this command.

8.2.2.1 Request

	RunCommand Request

	Field
	Type
	Description

	ReaderID
	String
	The Reader ID where the command is destined

	Command
	String
	The name of the command.

	Arguments
	String
	The set of arguments needed to execute the command on the reader.  That might include a comma separated variable length string with a UTF8 null character termination.  The detailed structure of the arguments is defined in the MTB and Reader Protocol 1.0 Specification.


8.2.2.2 Normal Response

	RunCommand Normal Response

	Field
	Type
	Description

	RunCommand
	String
	The output from the reader based on execution of the command.  The response may be empty indicating there was not a response from the reader.


8.2.2.3 Error Response

The error response is returned if the Savant cannot communicate with the reader.

	RunCommand Error Response

	Field
	Type
	Description

	ErrorCode
	int
	Error code.

	ErrorString
	String
	Description of the error.


9 Application Interface – Messaging/Transport Bindings

This section defines Messaging/Transport Bindings (MTBs) for the Application Interface.

AIB.10.1.1    An implementation of Savant MUST support one of the Application Interface MTBs defined in this section.  As there is in total only two MTB’s defined in Version 1.0 of the specification, this requirement is equivalent to saying that an implementation of Savant MUST support either the XML-RPC/HTTP defined in section 10.1 or SOAP-RPC/HTTP MTB defined in Section 10.1.

9.1 XML-RPC/HTTP MTB

This MTB carries XML-RPC messages over TCP using the HTTP 1.1 protocol [RFC2616].  A goal of this MTB is to permit enterprise applications an open and simple means for network based XML data exchanges.

Because HTTP is a strict request/response protocol, the same connection cannot be used for both the Control Channel and the Notification Channel.  In this MTB, one HTTP connection (initiated by the Application) is used to carry the Control Channel, while another HTTP connection (initiated by the Savant) is used when needed to carry the Notification Channel in an asynchronous manner.  Following is a list of possible tags and their associated data types in the body XML.  Refer to the [XML-RPC] spec for more detail.

	Tag
	Type
	Example(s)

	<int>
	Four byte signed integer i.e., an integer in the range -231 ≤ x < 231
	-42

	<boolean>
	O (false) 1 (true)
	1

	<string>
	String
	Hello world

	<double>
	double-precision signed floating point number as defined by IEEE 754, represented in decimal.  An optional exponent may be included, prefixed by the letter ‘E’ or ‘e’
	-12.214
-12.214e42
42e+7
.23
64.
28



	<dateTime.iso8601>
	date/time in ISO 8601 format, including a timezone
	1998-07-17T14:08:55-05:00

	<base64>
	Base64-encoded binary
	eW91IGNhbid0IHJlYWQgdGhpcyE=

	<struct>
	A value can also be of type <struct>.A <struct> contains <member>s and each <member> contains a <name> and a <value>.
	

	<array>
	A value can also be of type <array>. An <array> contains a single <data> element, which can contain any number of <value>s.
	


9.1.1 Why XML-RPC?

XML-RPC defines a very simple and easy to implement mechanism for issuing procedure calls over a network to processing modules.  The first version of the Savant specification is very basic with the expectation that subsequent versions would become more feature rich, so XML-RPC maps conveniently to the current definitions and invocations of Standard Processing Module requirements.  It does not define actual mappings to any particular programming language and the representation is entirely platform independent, which was another goal of version 1. Also, the Savant reference implementation of the AI can be effectively implemented using the XML-RPC mechanism. 

9.1.2 Why HTTP 1.1?

The current version of the XML-RPC specification is mapped on top of an HTTP post request and since [HTTP 1.1] is ubiquitous and easier to implement, it is the protocol of choice for use in this MTB. Also the inherent request/response characteristics of HTTP provide an efficient solution for implementing the request/response pattern followed by the Control Channel.

9.1.3 Control Channel Request

An XML-RPC message is an HTTP-POST request. The body of the request is in XML. A procedure executes on the server and the value it returns is also formatted in XML.

Procedure parameters can be scalars, numbers, strings, dates, etc.; and can also be complex record and list structures.  The control channel port number SHOULD be configurable during installation.  The default port MUST be port 8080.  The request format looks as follows:

POST /Savant/ApplicationInterface  HTTP/1.1

User-Agent: [Some Enterprise Application]

Host: mycompany.example.org
Content-Type: text/xml

Content-length: 181

<?xml version="1.0"?> 

<methodCall> 

<methodName>autoid.core.GetSavantID</methodName>  

</methodCall>

The value of the XML-RPC methodName element is formed by concatenating the Processing Module name, a dot character, and the name of an operation defined by that processing module.
9.1.4 Control Channel Response

The XML-RPC response is similar to the request in that it follows the HTTP 1.1 response pattern for the heading with an XML body as the content.  An example is as follows:

HTTP/1.1 200 OK

Connection: close

Content-Length: 158

Content-Type: text/xml

Date: Fri, 17 Jul 1998 19:55:08 GMT

Server: [Some Enterprise Application]
<?xml version="1.0"?>

<methodResponse> 

<params> 

<param> 

<value>

<string> urn:epc:1:2.24.400</string>

</value> 

</param> 

</params> 

</methodResponse>

9.1.5 Core Message Specification

The AI messages supported by the autoid.core Standard Processing Module are detailed in the following sections. 

9.1.5.1 GetSavantID Message

9.1.5.1.1 Request Example

<?xml version="1.0"?> 

<methodCall> 

<methodName>autoid.core.GetSavantID</methodName>  

</methodCall>
9.1.5.1.2 Normal Response Example

<?xml version="1.0"?>

<methodResponse> 

<params> 

<param> 

<value>

<string>urn:epc:1:2.24.400</string>

</value> 

</param> 

</params> 

</methodResponse>
9.1.5.1.3 Error Response Example

<?xml version="1.0"?>

<methodResponse>

   <fault>

      <value>

         <struct>

            <member>

               <name>ErrorCode</name>

               <value><int>1</int></value>

               </member>

            <member>

               <name>ErrorString</name>

               <value><string>SAVANT_AI_ERROR_1.</string></value>

               </member>

            </struct>

         </value>

      </fault>

   </methodResponse>

9.1.5.2 GetCapabilities Message

9.1.5.2.1 Request Example

<?xml version="1.0"?> 

<methodCall> 

<methodName>autoid.core.GetCapabilities</methodName>  

</methodCall>
9.1.5.2.2 Normal Response Example

<?xml version="1.0"?>

<methodResponse> 

<params> 

<param> 

urn:epc:1:2.24.400

<value>

<array>

<data>

<string>autoid.core</string>

<string>autoid.readerproxy</string>

<string>org.example.foo</string>

</data>

</array>

</value> 

</param> 

</params> 

</methodResponse>
9.1.5.2.3 Error Response Example

<?xml version="1.0"?>

<methodResponse>

   <fault>

      <value>

         <struct>

            <member>

               <name>ErrorCode</name>

               <value><int>2</int></value>

               </member>

            <member>

               <name>ErrorString</name>

               <value><string>SAVANT_AI_ERROR_2.</string></value>

               </member>

            </struct>

         </value>

      </fault>

   </methodResponse>

9.1.5.3 Shutdown Message

9.1.5.3.1 Request Example

<?xml version="1.0"?> 

<methodCall> 

<methodName>autoid.core.Shutdown</methodName>  

</methodCall>
9.1.5.3.2 Normal Response Example

<?xml version="1.0"?>

<methodResponse> 

<params> 

<param> 

<value>

<boolean>0</boolean>

</value> 

</param> 

</params> 

</methodResponse>
9.1.5.3.3 Error Response Example

<?xml version="1.0"?>

<methodResponse>

   <fault>

      <value>

         <struct>

            <member>

               <name>ErrorCode</name>

               <value><int>3</int></value>

               </member>

            
<member>

               
<name>ErrorString</name>

               <value><string>SAVANT_AI_ERROR_3.</string></value>

               </member>

            </struct>

         </value>

      </fault>

   </methodResponse>

9.1.5.4 ResetAll Message

9.1.5.4.1 Request Example

<?xml version="1.0"?> 

<methodCall> 

<methodName>autoid.core.ResetAll</methodName>  

</methodCall>
9.1.5.4.2 Normal Response Example

<?xml version="1.0"?>

<methodResponse> 

<params> 

<param> 

<value>

<boolean>0</boolean>

</value> 

</param> 

</params> 

</methodResponse>
9.1.5.4.3 Error Response Example

<?xml version="1.0"?>

<methodResponse>

   <fault>

      <value>

         <struct>

            <member>

               <name>ErrorCode</name>

               <value><int>4</int></value>

               </member>

           
<member>

               <name>ErrorString</name>

               <value><string>SAVANT_AI_ERROR_4.</string></value>

               </member>

            </struct>

         </value>

      </fault>

   </methodResponse>

9.1.6 ReaderProxy Message Specification

The AI messages supported by the autoid.readerproxy Standard Processing Module are detailed in the following sections. 

9.1.6.1 GetReaders

9.1.6.1.1 Request Example

<?xml version="1.0"?> 

<methodCall> 

<methodName>autoid.readerproxy.GetReaders</methodName>  

</methodCall>
9.1.6.1.2 Normal Response Example

<?xml version="1.0"?>

<methodResponse> 

<params> 

<param> 


<value>

<array>

<data>

<value><string>urn:epc:1:2.24.401</string></value>

<value><string>urn:epc:1:2.24.402</string></value>

<value><string>urn:epc:1:2.24.403</string></value>

<value><string>urn:epc:1:2.24.404</string></value>

</data>

</array>

</value>

</param> 

</params> 

</methodResponse>
9.1.6.1.3 Error Response Example

<?xml version="1.0"?>

<methodResponse>

   <fault>

      <value>

         <struct>

            <member>

               <name>ErrorCode</name>

               <value><int>5</int></value>

               </member>

            
<member>

               <name>ErrorString</name>

               <value><string>SAVANT_AI_ERROR_5</string></value>

               </member>

            </struct>

         </value>

      </fault>

   </methodResponse>

9.1.6.2 RunCommand

9.1.6.2.1 Request Example

<?xml version="1.0"?> 

<methodCall> 

<methodName>autoid.readerproxy.RunCommand</methodName>  

<params>


<param>

<struct>

   <member>

      <name>ReaderID</name>

      <value><string>urn:epc:1.2.24.401</string></value>

      </member>

     <member>

      <name>Command</name>

      <value><string>GetTagList</string></value>

      </member>

   </struct>


</param>

</params>

</methodCall>
9.1.6.2.2 Normal Response Example

<?xml version="1.0"?>

<methodResponse> 

<params> 

<param> 


<value>

<array>

<data>

<value><string>urn:epc:1:2.30.333</string></value>

<value><string>urn:epc:1:2.30.334</string></value>

<value><string>urn:epc:1:2.30.335</string></value>

<value><string>urn:epc:1:2.30.336</string></value>

</data>

</array>

</value>

</param> 

</params> 

</methodResponse>
9.1.6.2.3 Error Response Example

<?xml version="1.0"?>

<methodResponse>

   <fault>

      <value>

         <struct>

            <member>

               <name>ErrorCode</name>

               <value><int>6</int></value>

               </member>

            
<member>

               <name>ErrorString</name>

               <value><string>SAVANT_AI_ERROR_6.</string></value>

               </member>

            </struct>

         </value>

      </fault>

   </methodResponse>

9.2  SOAP-RPC/HTTP MTB 

This MTB carries SOAP RPC messages over TCP using the [HTTP 1.1] protocol.  The goal of this MTB is to permit enterprise applications an open and simple means for SOAP RPC based XML data exchanges.

All parts of this specification are normative, with the exception of examples and sections explicitly marked as "Non-Normative" or “Informative”
9.2.1 Why SOAP?

SOAP is standard message exchange paradigm for exchanging structured and typed information between peers in a decentralized and distributed environment. It provides a framework by which application specific data can be conveyed in an extensible manner. More information on SOAP can be found in the references section.

9.2.2 Why SOAP RPC?

SOAP defines a uniform representation for RPC requests and responses and facilitates the exchange of messages that map conveniently to definitions and invocations of method and procedure calls. It does not define actual mappings to any particular programming language and the representation is entirely platform independent. The Savant AI can be effectively implemented using the SOAP RPC mechanism. 

9.2.3 Why HTTP 1.1?

SOAP RPC can be implemented independent of any particular transport protocol binding, but since [HTTP 1.1] is ubiquitous and easier to implement, it is the protocol of choice for use in this MTB. Also the inherent request/response characteristics of HTTP provide an efficient solution for implementing the request/response pattern followed by the Control Channel.

Because HTTP is a strict request/response protocol, the same connection cannot be used for both the Control Channel and the Notification Channel.  In this MTB, one HTTP connection (initiated by the Application) is used to carry the Control Channel, while another HTTP connection (initiated by the Savant) is used when needed to carry the Notification Channel in an asynchronous manner.  

9.2.4 Savant and Enterprise Applications as a SOAP node

The interaction between Savant and enterprise applications will be implemented as SOAP RPC exchanges. As such the Savant and the corresponding application in the exchange will behave as SOAP nodes and need to expose a SOAP RPC interface using the HTTP protocol binding as described in [SOAP Part 2]. How the SOAP module is integrated with the Savant and the enterprise application is irrelevant from the MTB standpoint and what really matters is that they can expose a SOAP interface for external message exchange between them. For the remainder of this document we use the term SOAP node as a generalized reference for a Savant and enterprise application that implements this MTB.
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9.2.5 AI Messages

This MTB prescribes SOAP RPC formatted XML messages as the information content of the Control and Notification Channel messages, exchanged between the SOAP nodes. For Control Channel Messages the enterprise application is the SOAP sender and Savant is the SOAP receiver and for Notification channel messages it is vice-versa. 
The SOAP message when received by the SOAP receiver must be dispatched to the appropriate processing module and the appropriate standard interface must be invoked. The SOAP message needs to have enough information for the SOAP receiver to be able to do this. If the processed SOAP message is a Control Channel request then the corresponding response also needs to be returned to the SOAP sender. Thus, standard RPC parameters need to be defined for the SOAP receiver to be able to communicate with a Standard Processing Module. Section 9 of this specification declares Standard Processing Modules and defines the messages supported by them. This MTB provides SOAP RPC representations of the message parameters that must be used to communicate with the Standard Processing Modules. These SOAP messages containing the standard RPC parameters are called AI messages.

The following sections provide the actual implementation details of this particular MTB. Essentially, it provides the rules for SOAP message formatting and RPC construction for the AI messages. For the remainder of this document we will use the term ‘AI message’ as a specific reference for SOAP Control and Notification channel XML Messages formatted in SOAP RPC and exchanged between two SOAP nodes.
9.2.6 SOAP Implementation Constraints

As explained in the sections above Savant and the enterprise applications behave as SOAP nodes in the message exchange. This section identifies specific SOAP features which are required to be implemented by a SOAP node. It is assumed that the reader has read and understood [SOAP Part 1] and [SOAP Part 2] specification documents and understands RPC based messaging. The SOAP version 1.2 specification has many features that are optional and are not required to be implemented. Implementation of this MTB requires a SOAP implementation to implement some of these optional features. The following SOAP features MUST be implemented by a SOAP implementation to be compliant to this MTB. 

1. The SOAP implementation MUST be conformant of the SOAP version 1.2 specifications as defined in section 1.2 “Conformance” of [SOAP Part 1].

2. The SOAP implementation MUST implement the SOAP encoding as described in section 3 “SOAP Encoding” of [SOAP Part 2] which is also identified by the URI “http://www.w3.org/2003/05/soap-encoding”.
3. The SOAP implementation MUST implement the SOAP RPC representation as described in section 4 “SOAP RPC Representation” of [SOAP Part 2] which is also identified by the URI “http://www.w3.org/2003/05/soap-rpc”.
4. The SOAP implementation MUST implement the SOAP HTTP binding as described in section 7 “SOAP HTTP Binding” of [SOAP Part 2] and identified by the URI “http://www.w3.org/2003/05/soap/bindings/HTTP/”.
9.2.7 Target Object URI Specification

This section specifies a standard mechanism for addressing the Standard Processing Modules on a given SOAP node. For this particular MTB the Savant server is a SOAP node that exposes a SOAP RPC service interface over an HTTP binding. The Standard Processing Modules as declared in section 9 can thus be identified as web resources on the Savant server. These modules expose well-defined service interfaces that can be invoked to retrieve state information or to modify some state that it owns. The SOAP RPC client calls MUST be directed to these modules on the Savant server for processing via SOAP RPC services. 

In adherence of the SOAP HTTP binding as specified in section 7 ‘SOAP HTTP Binding’ of [SOAP Part 2] and following the best practices for SOAP usage over HTTP as outlined in section 4.1.3 ‘Web Architecture Compatible usage of SOAP’ of [SOAP Part 0], the Standard Processing Modules on the Savant server can be identified as web resources. These web resources will be the targets of the SOAP RPC client call. The Standard Processing Modules as web resources on the Savant server can thus be exposed via a SOAP RPC service, as the target object of the SOAP RPC client call. In other words a Standard Processing Module can be understood to be a SOAP RPC service on the Savant server. Every service on a given server is identifiable by a URI commonly called as ‘target object URI’ and is called so as the URI is the target object of the client call. Standard URNs can be used for the target object URI. Below, we define standard URNs called as a ‘Service URN’ that MUST be used as the target object URI for the service corresponding to a Standard Processing Module on the Savant server. 

	Standard Processing Module Name
	Service URN

	autoid.core
	urn:autoid:specification:interchange:Savant:core:xml:service:1

	autoid.readerproxy
	urn:autoid:specification:interchange:Savant:readerproxy:xml:service:1


The service URN above has been constructed following the namespace design guidelines as outlined in the “PML Namespace Design Guidelines” section of [PML Core]. The structure of the namespace specific scheme (NSS) part for the ‘autoid’ namespace ID (NID) as outlined in this section has a ‘specification-subclass’ and a ‘specification-ID’ hierarchy. The service URNs above have been formulated by identifying ‘Savant’ as the value for the ‘specification-subclass’ hierarchy and by mechanically mapping the name of the Standard Processing Module as the value for the ‘specification-ID’ hierarchy. This approach MUST be followed for constructing a service URN corresponding to a Standard Processing Module.

For Non-standard Processing Modules, the authority defining the module MAY use the same approach as followed above for defining the service URN. This SHOULD be in a namespace authoritative of the Non-standard Processing Module owner. 

The service endpoint URL is the location of the SOAP RPC service as identified by the target object URI, mutually agreed upon between the SOAP sender and the SOAP receiver. The URL used for the SOAP RPC client call is commonly called as ‘action URL’. The action URL for the SOAP RPC client call then will be the concatenation of the service endpoint URL and the target object URI. For the underlying HTTP request the target object URI will be a part of the request URI formatted to invoke the SOAP RPC service. The SOAP RPC client calls must then be dispatched to the Standard Processing Modules on the Savant server as identified by these service URNs.

An example of the above is:

POST /urn:autoid:specification:interchange:Savant:core:xml:service:1 HTTP/1.1

Host: mycompany.example.org

Content-Type: application/soap+xml; charset="utf-8"

Content-Length: nnnn

<?xml version='1.0'?>

<env:Envelope xmlns:env="http://www.w3.org/2003/05/soap-envelope" >

     <env:Body>

          <!-- Standard SOAP RPC’s for Savant AI embedded here  -->

     </env:Body>

</env:Envelope>
9.2.8 AI Schema Architecture

As described previously, the AI messages are SOAP RPC messages. In accordance with the SOAP specification, the RPC parameters are embedded in the ‘Body’ element of the SOAP Envelope. SOAP version 1.2 allows us to strongly type these RPC parameters by providing the capability to define them in XML Schema syntax. Therefore we have defined the RPC parameters for all the AI messages in XML Schema syntax. AI messages are categorized by its Standard Processing Module, which processes them. As such we provide one XML Schema corresponding to every Standard Processing Module defined in the Savant specification. Each schema contains the definition of the SOAP RPC parameters corresponding to the AI messages that can be processed by the module. The schemas follow the PML design methodology as outlined in the sections “PML Design Methodology Overview” and “PML Namespace Design Guidelines” sections of [PML Core]. The AI schemas can be found in the Appendix section of this document.

The AI message specification consists of the following 3 AI schemas

1. Core.xsd: Contains definitions of messages supported by the “autoid.core” Standard Processing Module.

2. ReaderProxy.xsd: Contains definitions of messages supported by the “autoid.readerproxy” Standard Processing Module.

3. Error.xsd: Contains type definitions of reusable Savant domain types that are reused by types from previous 2 schemas.

For this specification, the XML schema documents listed below are normative for the following namespaces:

	Namespace
	File Name

	urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1
	Core.xsd

	urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1
	ReaderProxy.xsd

	urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1
	Error.xsd


The location of the normative XML schema documents from SOAP version 1.2 specifications is specified in section 1.1 “Notational Conventions” of both [SOAP Part 1] and [SOAP Part 2]. Local copies of these schema documents have been provided for reference. The following SOAP schemas have been referenced from the AI schemas.  

1. soap-rpc.xsd:
Contains definitions of SOAP RPC parameters. The SOAP RPC “result” element is referenced in the AI schemas.

The schema package for this specification additionally includes the ‘soap-envelope.xsd’ and ‘soap-encoding.xsd’ XML schema documents from [SOAP Part 1] and [SOAP Part 2] respectively. Though the AI schemas do not require them, they MAY be used for local validation of a SOAP message.
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The AI schemas listed above are normative for the Standard Processing Modules defined in this specification and MUST be implemented by a compliant Savant. For Non-standard Processing Modules, the authority defining the module MAY use a similar architecture and design as followed above for the schemas that define the AI messages supported by the module in consideration. The target namespace URIs for the schemas SHOULD be defined in a namespace authoritative of the Non-standard Processing Module owner. 

The following sections provide the SOAP RPC parameters for each AI message categorized by its Standard Processing Module as defined in section 9.

9.2.9 Core Message Specification 

The AI messages supported by the autoid.core Standard Processing Module are defined in the ‘Core.xsd’ schema. The following sections define the message parameters for each message.

9.2.9.1 GetSavantID Message

9.2.9.1.1 Request

Functional Specification

For the functional specification for this message refer to section 9.1.1.1

XML Message Specification

The ‘GetSavantID’ request message is implemented as the GetSavantID message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:GetSavantID xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1"  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd"/>
9.2.9.1.2 Normal Response

Functional Specification

For the functional specification for this message refer to section 9.1.1.2

XML Message Specification

The ‘GetSavantID’ normal response message is implemented as the GetSavantIDResponse message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:GetSavantIDResponse xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1" xmlns:rpc="http://www.w3.org/2003/05/soap-rpc" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd">

<rpc:result>core:SavantID</rpc:result>

<core:SavantID>urn:epc:1:2.24.400</core:SavantID>
</core:GetSavantIDResponse>


9.2.9.1.3 Error Response

Functional Specification

For the functional specification for this message refer to section 9.1.1.3

XML Message Specification

The ‘GetSavantID’ error response message is implemented as the GetSavantIDError message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:GetSavantIDError xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1" xmlns:err="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd">

<err:ErrorCode>1</err:ErrorCode>

<err:ErrorString>GET_SAVANT_ID_ERROR</err:ErrorString>
</core:GetSavantIDError>
9.2.9.2 GetCapabilities Message

9.2.9.2.1 Request

Functional Specification

For the functional specification for this message refer to section 9.1.2.1

XML Message Specification

The ‘GetCapabilities’ request message is implemented as the GetCapabilities message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:GetCapabilities xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1"  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd"/>
9.2.9.2.2 Normal Response

Functional Specification

For the functional specification for this message refer to section 9.1.2.2

XML Message Specification

The ‘GetCapabilities’ normal response message is implemented as the GetCapabilitiesResponse message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:GetCapabilitiesResponse xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1" xmlns:rpc="http://www.w3.org/2003/05/soap-rpc" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd">

<rpc:result>core:Capabilities</rpc:result>

<core:Capabilities>autoid.core</core:Capabilities>

<core:Capabilities>autoid.readerproxy</core:Capabilities>

<core:Capabilities>stuff.myreader.example.org</core:Capabilities>
</core:GetCapabilitiesResponse>
9.2.9.2.3 Error Response

Functional Specification

For the functional specification for this message refer to section 9.1.2.3

XML Message Specification

The ‘GetCapabilities’ error response message is implemented as the GetCapabilitiesError message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:GetCapabilitiesError xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1" xmlns:err="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd">

<err:ErrorCode>1</err:ErrorCode>

<err:ErrorString>GET_CAPABILITIES_ERROR</err:ErrorString>
</core:GetCapabilitiesError>
9.2.9.3 Shutdown Message

9.2.9.3.1 Request

Functional Specification

For the functional specification for this message refer to section 9.1.3.1

XML Message Specification

The ‘Shutdown’ request message is implemented as the Shutdown message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:Shutdown xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1"  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd"/>
9.2.9.3.2 Normal Response

Functional Specification

For the functional specification for this message refer to section 9.1.3.2

XML Message Specification

The ‘Shutdown’ normal response message is implemented as the ShutdownResponse message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:ShutdownResponse xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1" xmlns:rpc="http://www.w3.org/2003/05/soap-rpc" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd">

<rpc:result>core:Shutdown</rpc:result>

<core:Shutdown>true</core:Shutdown>
</core:ShutdownResponse>
9.2.9.3.3 Error Response

Functional Specification

For the functional specification for this message refer to section 9.1.3.3

XML Message Specification

The ‘Shutdown’ error response message is implemented as the ShutdownError message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:ShutdownError xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1" xmlns:err="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd">

<err:ErrorCode>1</err:ErrorCode>

<err:ErrorString>SHUTDOWN_ERROR</err:ErrorString>
</core:ShutdownError>
9.2.9.4 ResetAll Message

9.2.9.4.1 Request

Functional Specification

For the functional specification for this message refer to section 9.1.4.1.

XML Message Specification

The ‘ResetAll’ request message is implemented as the ResetAll message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:ResetAll xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1"  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd"/>
9.2.9.4.2 Normal Response

Functional Specification

For the functional specification for this message refer to section 9.1.4.2

XML Message Specification

The ‘ResetAll’ normal response message is implemented as the ResetAllResponse message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:ResetAllResponse xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1" xmlns:rpc="http://www.w3.org/2003/05/soap-rpc" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd">

<rpc:result>core:SavantID</rpc:result>

<core:ResetAll>true</core:ResetAll>
</core:ResetAllResponse>
9.2.9.4.3 Error Response

Functional Specification

For the functional specification for this message refer to section 9.1.4.3

XML Message Specification

The ‘ResetAll’ error response message is implemented as the ResetAllError message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<core:ResetAllError xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1" xmlns:err="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1 ../SchemaFiles/Interchange/Core.xsd">

<err:ErrorCode>1</err:ErrorCode>

<err:ErrorString>RESET_ALL_ERROR</err:ErrorString>
</core:ResetAllError>
9.2.10 ReaderProxy Message Specification 

The AI messages supported by the autoid.readerproxy Standard Processing Module are defined in the ‘ReaderProxy.xsd’ schema. The following sections define the message parameters for each message.

9.2.10.1 GetReaders Message

9.2.10.1.1 Request

Functional Specification

For the functional specification for this message refer to section 9.2.1.1

XML Message Specification

The ‘GetReaders’ request message is implemented as the GetReaders message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<rpx:GetReaders
xmlns:rpx="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1"  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1 ../SchemaFiles/Interchange/ReaderProxy.xsd"/>
9.2.10.1.2 Normal Response

Functional Specification

For the functional specification for this message refer to section 9.2.1.2

XML Message Specification

The ‘GetReaders’ normal response message is implemented as the GetReadersResponse message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<rpx:GetReadersResponse xmlns:rpx="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1" xmlns:rpc="http://www.w3.org/2003/05/soap-rpc" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1 ../SchemaFiles/Interchange/ReaderProxy.xsd">

<rpc:result>rpx:Readers</rpc:result>

<rpx:Readers>urn:epc:1:2.24.500</rpx:Readers>

<rpx:Readers>urn:epc:1:2.24.501</rpx:Readers>

<rpx:Readers>urn:epc:1:2.24.502</rpx:Readers>
</rpx:GetReadersResponse>
9.2.10.1.3 Error Response

Functional Specification

For the functional specification for this message refer to section 9.2.1.3

XML Message Specification

The ‘GetReaders’ error response message is implemented as the GetReadersError message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<rpx:GetReadersError xmlns:rpx="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1"  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:err="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1 ../SchemaFiles/Interchange/ReaderProxy.xsd">

<err:ErrorCode>1</err:ErrorCode>

<err:ErrorString>GET_READERS_ERROR</err:ErrorString>
</rpx:GetReadersError>
9.2.10.2 RunCommand Message

9.2.10.2.1 Request

Functional Specification

For the functional specification for this message refer to section 9.2.2.1

XML Message Specification

The ‘RunCommand’ request message is implemented as the RunCommand message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<rpx:RunCommand xmlns:rpx="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1"  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1 ../SchemaFiles/Interchange/ReaderProxy.xsd">

<rpx:ReaderID>urn:epc:1:2.24.500</rpx:ReaderID>

<rpx:Command>READER_COMMAND</rpx:Command>

<rpx:Arguments>ARG1,ARG2,ARG3</rpx:Arguments>
</rpx:RunCommand>
9.2.10.2.2 Normal Response

Functional Specification

For the functional specification for this message refer to section 9.2.2.2

XML Message Specification

The ‘RunCommand’ normal response message is implemented as the RunCommandResponse message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<rpx:RunCommandResponse xmlns:rpx="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1" xmlns:rpc="http://www.w3.org/2003/05/soap-rpc" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1 ../SchemaFiles/Interchange/ReaderProxy.xsd">

<rpc:result>rpx:RunCommand</rpc:result>

<rpx:RunCommand>SUCCESS</rpx:RunCommand>
</rpx:RunCommandResponse>
9.2.10.2.3 Error Response

Functional Specification

For the functional specification for this message refer to section 9.2.2.3

XML Message Specification

The ‘RunCommand’ error response message is implemented as the RunCommandError message element.

Example

<?xml version="1.0" encoding="UTF-8"?>
<rpx:RunCommandError xmlns:rpx="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1"  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:err="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" xsi:schemaLocation="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1 ../SchemaFiles/Interchange/ReaderProxy.xsd">

<err:ErrorCode>1</err:ErrorCode>

<err:ErrorString>RUN_COMMAND_ERROR</err:ErrorString>
</rpx:RunCommandError>
9.2.11 Message Format Constraints

This section provides specific message formatting constraints for the AI messages described in the previous sections:

1. The value of the HTTP Content-type header MUST be chosen as "application/soap+xml".
2. Following the recommendations outlined in section 4.1.3 “Web Architecture Compatible SOAP Usage” of [SOAP Part 0], SOAP RPC message exchanges for AI messages MUST be implemented using the SOAP Request-Response message exchange pattern as specified in section 6.2 of [SOAP Part 2]. The HTTP POST method MUST be used for the request with the AI message in the request body. In other words the following SOAP features MUST be used with the [HTTP 1.1] binding exchanging AI messages:
a. The SOAP Message Exchange Pattern (MEP) feature with the property name as identified by the URI “http://www.w3.org/2003/05/soap/bindingFramework/ExchangeContext/ExchangePatternName” having the property value "http://www.w3.org/2003/05/soap/mep/request-response/" for the SOAP Request-Response MEP
b. The SOAP Web Method feature with the property name as identified by the URI “http://www.w3.org/2003/05/soap/features/web-method/” and having the property value “POST” for the HTTP POST method
3. The default SOAP encoding style MUST be used to encode all messages. As such the value of the SOAP ‘encodingStyle’ attribute in the SOAP message MUST be set to the following URI

‘http://www.w3.org/2003/05/soap-encoding’

4. In accordance with section 4.2.2 “RPC Response” of [SOAP Part 2] the value of the SOAP RPC ‘result’ element of the RPC Response message MUST be the XML Qualified Name of the “return” parameter. This rule MUST be applied to all Normal Response messages.

Error Response messages as specified in the previous section are application error messages generated by Standard Processing Modules. All Error Response messages MUST be formatted as a SOAP fault message and included in the optional SOAP ‘detail’ element as specified under section 5.4 “SOAP Fault’ of [SOAP Part 1]. 
9.2.12  SOAP Terminology

SOAP 

The formal set of conventions governing the format and processing rules of a SOAP message. These conventions include the interactions among SOAP nodes generating and accepting SOAP messages for the purpose of exchanging information along a SOAP message path.

SOAP feature 
An extension of the SOAP messaging framework. Examples of features include "reliability", "security", "correlation", "routing", and "Message Exchange Patterns" (MEPs).

SOAP node 

The embodiment of the processing logic necessary to transmit, receive, process and/or relay a SOAP message, according to the set of conventions defined by this recommendation. A SOAP node is responsible for enforcing the rules that govern the exchange of SOAP messages. It accesses the services provided by the underlying protocols through one or more SOAP bindings.

 SOAP sender 

A SOAP node that transmits a SOAP message.

SOAP receiver 

A SOAP node that accepts a SOAP message.

SOAP message 

The basic unit of communication between SOAP nodes.

SOAP message exchange pattern (MEP) 
A template for the exchange of SOAP messages between SOAP nodes enabled by one or more underlying SOAP protocol bindings. A SOAP MEP is an example of a SOAP feature 

SOAP binding 
The formal set of rules for carrying a SOAP message within or on top of another protocol (underlying protocol) for the purpose of exchange. Examples of SOAP bindings include carrying a SOAP message within an HTTP entity-body, or over a TCP stream.

10 Abbreviations 

This section is for clarification of terms used throughout the document.

	AI
	AI

	HTTP
	Hyper Text Transfer Protocol

	MTB
	Message Transport Binding

	MEP
	Message Exchange Pattern

	PML
	Physical Markup Language

	RPC
	Remote Procedure Call

	SOAP
	Simple Object Access Protocol

	TCP
	Transmission Control Protocol

	URI
	Uniform Resource Identifier

	URL
	Uniform Resource Location

	URN
	Uniform Resource Name

	XML
	eXtensible Markup Language


11 References

[SOAP Part 1] W3C Recommendation "SOAP 1.2 part 1: Messaging Framework", Martin Gudgin, Marc Hadley, Jean-Jacques Moreau, Henrik Frystyk Nielsen, 24 June 2003 (See http://www.w3.org/TR/2003/REC-soap12-part1-20030624/.)

[SOAP Part 2] W3C Recommendation "SOAP 1.2 part 2: Adjuncts", Martin Gudgin, Marc Hadley, Jean-Jacques Moreau, Henrik Frystyk Nielsen, 24 June 2003 (See http://www.w3.org/TR/2003/REC-soap12-part2-20030624.)
[HTTP 1.1] IETF "RFC 2616: Hypertext Transfer Protocol -- HTTP/1.1", R. Fielding, J. Gettys, J. C. Mogul, H. Frystyk, T. Berners-Lee, January 1997. (See http://www.ietf.org/rfc/rfc2616.txt.)
[PML Core] Auto-ID “PML Core Specification, Version 1.0”, Christian Floerkemeier, Dipan Anarkat, Ted Osinski, Mark Harrison, September 2003.

[RFC2119]    S. Bradner, “Key words for use in RFCs to Indicate Requirement Levels,” IETF RFC 2119, http://www.ietf.org/rfc/rfc2119.txt. 

[ReaderProtocol1.0] Auto-ID “Reader Protocol Specification 1.0,” Auto-ID Working Draft, http://develop.autoidcenter.org/TR/reader-protocol-1.0.doc.

[JLS2]    B. Joy, J. Gosling, G. Steele, and G. Bracha, “The Java Language Specification (2nd Edition),” Addison-Wesley, 2000, http://java.sun.com/docs/books/jls/second_edition/html/.

[XML-RPC] Dave Winer, The XML-RPC Specification” UserLand Software, 2003

http://www.xmlrpc.com/spec
[RFC2616]    R. Fielding et al, “Hypertext Transfer Protocol -- HTTP/1.1,” IETF RFC 2616, http://www.ietf.org/rfc/rfc2616.txt
[SOAP Part 0] W3C Proposed Recommendation "SOAP Version 1.2 part 0: Primer", Nilo Mitra, 24 June 2003, http://www.w3.org/TR/2003/REC-soap12-part0-20030624 

12 APPENDIX A: SOAP RPC Schemas

12.1 Core.xsd

<?xml version="1.0"?>
<schema targetNamespace="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1" xmlns="http://www.w3.org/2001/XMLSchema" xmlns:autoid="http://www.autoidcenter.org/2003/xml" xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1" xmlns:err="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" xmlns:rpc="http://www.w3.org/2003/05/soap-rpc" elementFormDefault="qualified" attributeFormDefault="unqualified" version="1.0">

<annotation>


<documentation>



<autoid:copyright>Copyright ©2003 Auto-ID Center, All Rights Reserved.</autoid:copyright>



<autoid:disclaimer>Auto-ID Center, its members, officers, directors, employees, or agents shall not be liable for any injury, loss, damages, financial or otherwise, arising from, related to, or caused by the use of this document.  The use of said document shall constitute your express consent to the foregoing exculpation.</autoid:disclaimer>



<autoid:program>Auto-ID version 1.0</autoid:program>



<autoid:purpose>Savant Specification version 1.0</autoid:purpose>


</documentation>

</annotation>

<import namespace="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" schemaLocation="../Domain/Savant/Error.xsd"/>

<import namespace="http://www.w3.org/2003/05/soap-rpc" schemaLocation="../External/soap-rpc.xsd"/>

<element name="GetSavantID" type="core:GetSavantIDType"/>

<complexType name="GetSavantIDType">


<annotation>



<documentation>




<autoid:definition>GetSavantID request message. Interrogate a Savant for its unique numeric identifier</autoid:definition>



</documentation>


</annotation>


<sequence/>

</complexType>

<element name="GetSavantIDResponse" type="core:GetSavantIDResponseType"/>

<complexType name="GetSavantIDResponseType">


<annotation>



<documentation>




<autoid:definition>GetSavantID response message</autoid:definition>



</documentation>


</annotation>


<sequence>



<element ref="rpc:result">




<annotation>





<documentation>






<autoid:definition>SOAP RPC result element used to identify the return value of an SOAP RPC. MUST contain the XML QName of the 'SavantID' element</autoid:definition>





</documentation>




</annotation>



</element>



<element name="SavantID" type="string">




<annotation>





<documentation>






<autoid:definition>A unique identification string for the Savant.</autoid:definition>





</documentation>




</annotation>



</element>


</sequence>

</complexType>

<element name="GetSavantIDError" type="err:ErrorType"/>

<element name="GetCapabilities" type="core:GetCapabilitiesType"/>

<complexType name="GetCapabilitiesType">


<annotation>



<documentation>




<autoid:definition>GetCapabilities request message. Interrogate a Savant for a list of all the configured processing modules</autoid:definition>



</documentation>


</annotation>


<sequence/>

</complexType>

<element name="GetCapabilitiesResponse" type="core:GetCapabilitiesResponseType"/>

<complexType name="GetCapabilitiesResponseType">


<annotation>



<documentation>




<autoid:definition>GetCapabalities response message</autoid:definition>



</documentation>


</annotation>


<sequence>



<element ref="rpc:result">




<annotation>





<documentation>






<autoid:definition>SOAP RPC result element used to identify the return value of an SOAP RPC. MUST contain the XML QName of the 'Capabilities' element</autoid:definition>





</documentation>




</annotation>



</element>



<element name="Capabilities" type="string" minOccurs="1" maxOccurs="unbounded">




<annotation>





<documentation>






<autoid:definition>Names of Processing modules configured in the Savant</autoid:definition>





</documentation>




</annotation>



</element>


</sequence>

</complexType>

<element name="GetCapabilitiesError" type="err:ErrorType"/>

<element name="Shutdown" type="core:ShutdownType"/>

<complexType name="ShutdownType">


<annotation>



<documentation>




<autoid:definition>Shutdown request message. Notify all subsystems to shutdown and then the core processing module will also shutdown</autoid:definition>



</documentation>


</annotation>


<sequence/>

</complexType>

<element name="ShutdownResponse" type="core:ShutdownResponseType"/>

<complexType name="ShutdownResponseType">


<annotation>



<documentation>




<autoid:definition>Shutdown response message</autoid:definition>



</documentation>


</annotation>


<sequence>



<element ref="rpc:result">




<annotation>





<documentation>






<autoid:definition>SOAP RPC result element used to identify the return value of an SOAP RPC. MUST contain the XML QName of the 'Shutdown' element</autoid:definition>





</documentation>




</annotation>



</element>



<element name="Shutdown" type="boolean">




<annotation>





<documentation>






<autoid:definition>True if all subsystems were notified false otherwise</autoid:definition>





</documentation>




</annotation>



</element>


</sequence>

</complexType>

<element name="ShutdownError" type="err:ErrorType"/>

<element name="ResetAll" type="core:ResetAllType"/>

<complexType name="ResetAllType">


<annotation>



<documentation>




<autoid:definition>ResetAll request message. Inform the Savant to notify all subsystems to reset to their respective last known configuration and then the core processing module will also reset</autoid:definition>



</documentation>


</annotation>


<sequence/>

</complexType>

<element name="ResetAllResponse" type="core:ResetAllResponseType"/>

<complexType name="ResetAllResponseType">


<annotation>



<documentation>




<autoid:definition>ResetAll response message</autoid:definition>



</documentation>


</annotation>


<sequence>



<element ref="rpc:result">




<annotation>





<documentation>






<autoid:definition>SOAP RPC result element used to identify the return value of an SOAP RPC. MUST contain the XML QName of the 'ResetAll' element</autoid:definition>





</documentation>




</annotation>



</element>



<element name="ResetAll" type="boolean">




<annotation>





<documentation>






<autoid:definition>True if all subsystems were notified false otherwise</autoid:definition>





</documentation>




</annotation>



</element>


</sequence>

</complexType>

<element name="ResetAllError" type="err:ErrorType"/>
</schema>
12.2 ReaderProxy.xsd

<?xml version="1.0"?>
<schema targetNamespace="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1" xmlns="http://www.w3.org/2001/XMLSchema" xmlns:autoid="http://www.autoidcenter.org/2003/xml" xmlns:rpx="urn:autoid:specification:interchange:Savant:readerproxy:xml:soap-rpc:1" xmlns:err="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" xmlns:rpc="http://www.w3.org/2003/05/soap-rpc" elementFormDefault="qualified" attributeFormDefault="unqualified" version="1.0">

<annotation>


<documentation>



<autoid:copyright>Copyright ©2003 Auto-ID Center, All Rights Reserved.</autoid:copyright>



<autoid:disclaimer>Auto-ID Center, its members, officers, directors, employees, or agents shall not be liable for any injury, loss, damages, financial or otherwise, arising from, related to, or caused by the use of this document.  The use of said document shall constitute your express consent to the foregoing exculpation.</autoid:disclaimer>



<autoid:program>Auto-ID version 1.0</autoid:program>



<autoid:purpose>Savant Specification version 1.0</autoid:purpose>


</documentation>

</annotation>

<import namespace="http://www.w3.org/2003/05/soap-rpc" schemaLocation="../External/soap-rpc.xsd"/>

<import namespace="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" schemaLocation="../Domain/Savant/Error.xsd"/>

<element name="GetReaders" type="rpx:GetReadersType"/>

<complexType name="GetReadersType">


<annotation>



<documentation>




<autoid:definition>GetReaders request message. Inquire the Savant for all readers it is configured to communicate</autoid:definition>



</documentation>


</annotation>


<sequence/>

</complexType>

<element name="GetReadersResponse" type="rpx:GetReadersResponseType"/>

<complexType name="GetReadersResponseType">


<annotation>



<documentation>




<autoid:definition>GetReaders response message</autoid:definition>



</documentation>


</annotation>


<sequence>



<element ref="rpc:result">




<annotation>





<documentation>






<autoid:definition>SOAP RPC result element used to identify the return value of an SOAP RPC. MUST contain the XML QName of the 'Readers' element</autoid:definition>





</documentation>




</annotation>



</element>



<element name="Readers" type="string" minOccurs="0" maxOccurs="unbounded">




<annotation>





<documentation>






<autoid:definition>A unique identification string for the Reader</autoid:definition>





</documentation>




</annotation>



</element>


</sequence>

</complexType>

<element name="GetReadersError" type="err:ErrorType"/>

<element name="RunCommand" type="rpx:RunCommandType"/>

<complexType name="RunCommandType">


<annotation>



<documentation>




<autoid:definition>GetCapabilities request message. RunCommand message to the Savant as a standard pass through mechanism for applications to take advantage of all commands any RFID reader may expose</autoid:definition>



</documentation>


</annotation>


<sequence>



<element name="ReaderID" type="string">




<annotation>





<documentation>






<autoid:definition>The Reader ID where the command is destined</autoid:definition>





</documentation>




</annotation>



</element>



<element name="Command" type="string">




<annotation>





<documentation>






<autoid:definition>The name of the command.</autoid:definition>





</documentation>




</annotation>



</element>



<element name="Arguments" type="string">




<annotation>





<documentation>






<autoid:definition>The set of arguments needed to execute the command on the reader.  </autoid:definition>





</documentation>




</annotation>



</element>


</sequence>

</complexType>

<element name="RunCommandResponse" type="rpx:RunCommandResponseType"/>

<complexType name="RunCommandResponseType">


<annotation>



<documentation>




<autoid:definition>RunCommand response message</autoid:definition>



</documentation>


</annotation>


<sequence>



<element ref="rpc:result">




<annotation>





<documentation>






<autoid:definition>SOAP RPC result element used to identify the return value of an SOAP RPC. MUST contain the XML QName of the 'RunCommand' element</autoid:definition>





</documentation>




</annotation>



</element>



<element name="RunCommand" type="string" minOccurs="0">




<annotation>





<documentation>






<autoid:definition>The output from the reader based on execution of the command.  </autoid:definition>





</documentation>




</annotation>



</element>


</sequence>

</complexType>

<element name="RunCommandError" type="err:ErrorType"/>
</schema>
12.3 Error.xsd

<?xml version="1.0"?>
<schema targetNamespace="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" xmlns="http://www.w3.org/2001/XMLSchema" xmlns:autoid="http://www.autoidcenter.org/2003/xml" xmlns:err="urn:autoid:specification:domain:Savant:Error:xml:soap-rpc:1" elementFormDefault="qualified" attributeFormDefault="unqualified" version="1.0">

<annotation>


<documentation>



<autoid:copyright>Copyright ©2003 Auto-ID Center, All Rights Reserved.</autoid:copyright>



<autoid:disclaimer>Auto-ID Center, its members, officers, directors, employees, or agents shall not be liable for any injury, loss, damages, financial or otherwise, arising from, related to, or caused by the use of this document.  The use of said document shall constitute your express consent to the foregoing exculpation.</autoid:disclaimer>



<autoid:program>Auto-ID version 1.0</autoid:program>



<autoid:purpose>Savant Specification version 1.0</autoid:purpose>


</documentation>

</annotation>

<complexType name="ErrorType">


<annotation>



<documentation>




<autoid:definition>Error object for Savant AI messages</autoid:definition>



</documentation>


</annotation>


<sequence>



<element name="ErrorCode" type="integer">




<annotation>





<documentation>






<autoid:definition>A numeric code for the error</autoid:definition>





</documentation>




</annotation>



</element>



<element name="ErrorString" type="string">




<annotation>





<documentation>






<autoid:definition>Description of the error</autoid:definition>





</documentation>




</annotation>



</element>


</sequence>

</complexType>
</schema>

13 APPENDIX B: SOAP RPC Examples

13.1 Control Channel Request – GetSavantID

POST /urn:autoid:specification:interchange:Savant:core:xml:service:1 HTTP/1.1

Host: mycompany.example.org

Content-Type: application/soap+xml; charset="utf-8"

Content-Length: nnnn

<?xml version='1.0'?>

<env:Envelope xmlns:env="http://www.w3.org/2003/05/soap-envelope" >

     <env:Body>

            <core:GetSavantID env:encodingStyle=”http://www.w3.org/2003/05/soap-encoding” xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1"/>

     </env:Body>

</env:Envelope>

13.2 Control Channel Response - GetSavantIDResponse

HTTP/1.1 200 OK

Connection: close

Content-Type: application/soap+xml; charset="utf-8"

Content-Length: nnnn

Date: Fri, 17 Jul 2003 19:55:08 GMT

<?xml version='1.0'?>

<env:Envelope xmlns:env="http://www.w3.org/2003/05/soap-envelope" >

     <env:Body>

          <core:GetSavantIDResponse env:encodingStyle=”http://www.w3.org/2003/05/soap-encoding” xmlns:core="urn:autoid:specification:interchange:Savant:core:xml:soap-rpc:1" xmlns:rpc="http://www.w3.org/2003/05/soap-rpc">


<rpc:result>core:SavantID</rpc:result>


<core:SavantID>urn:epc:1:2.24.400</core:SavantID>

          </core:GetSavantIDResponse>

     </env:Body>

</env:Envelope>

14  Appendix C Future Standard Processing Modules

FPM 1.1 Time Synchronization module
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�Need to make similar insertions as above; didn’t have time.  -- kt


�Did we really agree that the ID is a number / EPC?  I would think a String would be more appropriate.  If a Savant wants to identify itself via EPC, it can return the URI representation of its EPC as the string value.


�There seem to be two slightly different versions of the normal response documented here…


�I think we must have been suffering from the heat during the discussion that lead to the use of the word “inquire” here.  Can we just call this “getCapabilities”, especially since we no longer have the other method that lets you inquire about a specific capability?


�Need to specify syntax:  separated by commas, spaces, semicolons, what?


�If it’s REQUIRED, it should be called autoid.readerproxy, not autoidx.readerproxy.


�EPCs represented how?  In URI form, I trust?


�We seem to be missing the part of the RunCommand request where the command name and parameters to the reader command are specified…


�Need to say something like, “the methodName is formed by concatenating the processing module name, a dot character, and the name of an operation defined by that processing module”.  This is implicit in your example, but needs to be specified.


�We seem to be missing the part of the RunCommand request where the command name and parameters to the reader command are specified…
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