[image: image2.wmf][image: image3.png]




Conformance guidelines

Conformance Process for Specification and Acceptance Testing of LASC Communication Protocol

	VERSION: [1.0]
	REVISION DATE: 11/10/2009


	Approver Name
	Title
	Signature
	Date

	
	
	
	

	
	
	
	


Table of Contents

21.
Introduction


21.1.
Scope


31.2.
Notation


32.
Conformance Clause


32.1.
Conformance labelling


53.
Conformance Implementation


53.1.
Mandatory/optional requirements


53.2.
Extensions to the specification


64.
Conformance Process


64.1.
Implementation and Application Conformance


64.2.
Process for Declaring Conformance - servers only


74.3.
Conformance Flowcharts


1. 
Introduction

This document describes the interoperability conformance requirements for LASC (Longwall Automation Steering Committee) technologies.
1.1. Scope
The current LASC technologies are:

· Longwall Face Alignment

· Longwall Enhanced Horizon Control

· OEM-Accessible Inertial Sensor Data

· Landmark Information System Data Communication.
The scope of LASC interoperability conformance includes:

· Conformance clause, defining ‘LASC conformance’ for inclusion into new tender requirement documentations and similar
· Conformance implementation specification, defining how a device or an application complies
· Conformance process, defining how a device or application can verify compliance to the specification. Conformance only applies to EIP servers
· Definition of a conformance test suite. This is a specification for a set of test programs, results files and report generation tools that can be used by OEM’s, mine sites, researchers and third parties confirming compliance.

1.2. Notation

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD NOT", "RECOMMENDED", "DOES", and "OPTIONAL" in this documentation are to be interpreted as described in RFC 2119.
These keywords are capitalized when used to specify requirements over protocol and application features and behaviour that affect the interoperability of implementations. When these words are not capitalized, they are meant in their natural-language sense.
2. Conformance Clause
The conformance clause is a standard paragraph that may be used in tender documents or orders to ensure interoperability between equipment and LASC technology. 
Conformance to the LASC standard can be declared at a particular version of the standard. That is, requirements can be applied at varying levels, so that a given implementation can achieve compliance with a clearly defined specification.

The current conformance clause is:
Longwall equipment described in this request for tender [or order] MUST meet the requirements for LASC Compliance as described in the document:
· LASC conformance guidelines (Version 1.0).
Additionally, Roof support systems MUST meet the requirements described in the document:

· Interconnection of Landmark Compliant Longwall Mining Equipment – Roof Support System Communication and Functional Specification for Face Alignment.

Additionally, Shearer control systems MUST meet the requirements described in the document:

· Interconnection of Landmark Compliant Longwall Mining Equipment – Shearer Communication and Functional Specification for Enhanced Horizon Control.
Additionally, equipment requiring access to Inertial Sensor Data from the Shearer Position Measurement System (SPMS) MUST meet the requirements described in the document:

· Interconnection of Landmark Compliant Longwall Mining Equipment – Shearer Communication Specification for OEM-Accessible Inertial Sensor Data.
Additionally, the device or application will provide compliance verification documentation in the form of a ‘LASC Compliance Report’, generated by the ‘LASC Compliance Verification Software’.
The version number may be changed as required based on the current version published by LASC.
2.1. Conformance labelling
When LASC compliance has been achieved, the application or implementation should express the level of conformance in terminology similar to the following:
·  [Application or implementation e.g. OEM name and equipment product ID] conforms to LASC interoperability specifications Level 1 – version 1.x.
– or –

· [Application or implementation e.g. OEM name and equipment product ID] conforms to LASC interoperability specifications Level 1 and Level 2 (functional module name) version 1.x. 

3. Conformance Implementation
LASC compliance comprises of two parts: 
Level 1- this is the basic level of compliance that MUST be met by all devices and server applications. Level 1 covers the basic EIP communications protocol, data format, commands and services that are to be implemented. 

Level 2 – this is the functional level compliance that varies between devices depending on the role of the implementation. Each implementation must clearly identify which Level 2 modules it complies with. Each new LASC technology will provide a new Level 2 specification for conformance. Each Level 2 module will also provide a simulation utility for client testing.
3.1. Mandatory/optional requirements

The generic EIP specification contains both mandatory and optional elements. A conforming device or application MUST implement all mandatory elements. These are clearly defined in the LASC Level 1 specification. 

Elements in the EIP specification that are optional MAY be implemented in the device or application. The device or application MUST properly handle optional elements that it does not recognise but which are implemented in another connected device or application.

3.2. Extensions to the specification

Functional enhancements may be made from time to time by various parties. LASC compliance supports extensions of this nature by the addition of Level 2 modules to the Conformance specification.
New Level 2 compliance specifications must meet the following requirements:

· Level 2 modules MUST NOT re-define semantics for existing paths (combination of Command, Class, Instance and/or Attribute, Service).

· Level 2 modules MUST NOT alter the specified behaviour of functions defined in Level 1 specification or other Level 2 modules.
· Level 2 modules MAY add additional functions and/or data retrieval methods.

· Level 2 modules MUST NOT cause standard and other functions or data retrieval methods to operate incorrectly.
New Level 2 compliance modules must be clearly documented in the same manner as existing compliance specifications.
A new compliance testing module MUST be created as an add-in to the ‘LASC Compliance Verification Software’, as described in the document ‘LASC Level 2 specifications’.
4. Conformance Process
The conformance process for LASC Interoperability is based on validation by the implementer, by a third party, or by the customer of an application or device. The conformance process describes the way in which the conformance testing should be done in order to demonstrate that an application or device correctly performs the functionality specified in the standard.
Validation achieved through the LASC conformance process provides OEMs, researchers and end-users assurance and confidence that the product behaves as expected, performs functions in a known manner, and will provide interoperability with other compliant devices or applications.

LASC is generally responsible for providing the materials that allow vendors, customers and third parties to evaluate devices and applications. These materials include the documentation describing test cases and a software framework for testing connected products.
4.1. Implementation and Application Conformance

LASC conformance is applicable to:

· LASC servers, in the form of devices or applications. 

· LASC clients, in the form of devices or applications.

A conforming client MUST meet the following criteria:

1. A valid session MUST be in force with the server before any activities other than ListIdentities messages take place.

2. The client MUST NOT produce an error condition upon receipt of a well-formed response from the connected server.

3. The client MUST NOT produce an error condition upon receipt of an ‘unimplemented’ response from the connected server to an optional element.

A conforming server MUST meet the following criteria:

1. The server MUST NOT respond to requests from an unconnected client unless that request is part of the connection procedure.

2. The server MUST respond to the client with an ‘unimplemented’ response upon receipt of a request for an element that has not been implemented on the server.

3. The server MUST respond with an error response to requests from a connected client that cannot be fulfilled.

4.2. Process for Declaring Conformance - servers only
The following process is to be followed in declaring that an application or device conforms to the LASC Interoperability Standard:
1. Determine which Level 2 modules will be asserted as conforming (if any)

2. Execute the ‘LASC Compliance Verification Software’, enabling the Level 2 modules that have been claimed.

3. Send the generated ‘LASC Compliance Report’ validating conformance to the end user. 

4. (Optional) Send a copy of the generated ‘LASC Compliance Report’ validating conformance to ACARP for publishing on the Longwallautomation web site. This will promote understanding of the current interoperability situation in the industry.

4.3. Conformance Flowcharts

The following diagram represents the steps involved in the conformance process for each compliance requirement scenario.
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