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1. Introduction

This document covers the requirements for a device (server) or client to meet LASC Level 2 compliance requirements. This covers the functional message/response requirements of the specific device.
The Level 1 compliance specification has already described the requirements for a standard device object model. Specifically, the Identity Object, TCP/IP object, and the Ethernet Link Object. 
This specification adds:

· Assembly Object. The Assembly Object binds attributes of multiple objects, which allows data to or from each object to be sent or received over a single connection. Assembly objects can be used to bind input data or output data. The terms ”input” and ”output” are defined from the network’s point of view. An input will produce data on the network and an output will consume data from the network.

· Functional testing. This is the ‘behaviour’ segment of the EIP model. This section will describe how to code and test required communication events. Note that this does not negate the need for a device functional specification, but should be developed in parallel.
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A typical object model for a device will look generally like this:


2. EIP device (server) requirements
Level 2 compliance covers extended functionality. This will be specific to a particular device, so this specification describes how to document and test the required behaviours.

For each device, the following sections must be completed in the documentation:

· Overview

· Functional Requirements

· Communication Requirements

· Testing Extension Details

· Test Details
3. Test Documentation
Refer to documentation ‘Conformance Process for Specification and Acceptance Testing of ACARP Automation Technology’ for more details on the generic testing coding.
Tests may be organised into ‘suites’ – a collection of tests that are related and have the same setup requirements. There must be at least one suite to contain the Level 2 tests.
The optional setup stage consists of a series of events that prepares the device for the tests to commence. An example is opening the TCP port, or a manual notification to power up ancillary devices.

The suite also has an optional teardown stage that is used to clean up the system before exiting or starting the next suite of tests.

Each Test then consists of Attributes and Events.
Attributes are modifiers or requirements on the test, such as timeout requirements, or test prerequisites. This can also be used as a test setup area for initialising variables or similar actions.
Events are actions that are performed sequentially and may be input or output, depending on the type of event. A test may consist of input and output events in any order. Input events will generally not cause a test to fail, but are the triggers to the device to produce some reaction.

For a test to pass successfully, every event must be performed successfully, within any timeout set by the test attributes.
The test description also needs a ‘fail severity’ indicator - low, moderate or high, that gives an indication to the end user on how important the success of this test is to the overall functionality of the device.

4. Behaviour Testing

The testing component of this level is driven entirely by the developers. For some applications, with no control aspects, there may be very few real testing items; for other applications, Level 2 testing may be the bulk of the project.
The testing documentation should be created in the form of a table, broken down into cohesive functional units. See the example documentation for the Roof Support control and the Horizon control units.
A Utility for coding these tests is available at www.lascautomation.com.au
In general, there will be at least:
· A get/set test for every class and instance attribute (all ‘set’ test should fail for read only attributes) specific to the device. Note that all generic attributes will be tested in the Level 1 testing.
· A test for each communication requirement identified in the individual Level 2 specifications.
· A test for each functional requirement identified in the individual Level 2 specifications.
5. Adding a ‘Plug-in’ to the LASC Compliance Utility
This section describes how to define a plug in for the LCU. There are technical examples that can be downloaded from www.lascautomation.com.au
The Certification utility has been made generic enough so that the basic method of creating a plug in utility is to simply create an xml file with the test details. The technical details are described in detail in the document ‘C17022 – Technical specifications’. 

In summary, each valid xml file found on the Projects path of the LCU is treated as a plug-in testing facility. The xml files are a hierarchical suite of tests, as shown in the example below:

<project name="Sample Project" version="0.0.a" xmlns:msg="Message_connector">

<suite id=1>


<description> Transfer Protocols</description>


<setup></setup>


<test id=1>



<description>  TCP connection</description>



<input>




<wait>1000</wait>




<msg:tcp>data here</msg:tcp>



</input>



<output timeout=3000>




<msg:tcp>response here</msg:tcp>



</output>


</test>






<test id=2 prerequisite=1>



<description> UDP message</description>





<input>




<wait>1000</wait>




<msg:udp>data here</msg:udp>



</input>



<output timeout=3000>




<msg:udp>response here</msg:udp>



</output>


</test>





</suite>

<suite id=2>


<description>Common Services</description>


<setup></setup>

</suite>

</project>

If functionality is required that is not provided in the core included list of events (see document C17022 Technical Specifications), the functionality may be added using a redirect DLL 
A test management utility is provided as part of the ACARP C17022 suite installation.
The plug-in can be sent to ACARP for validation. At this point, the xml file will be encrypted to an exml. When placed on the path for the executable, this will be treated in exactly the same way, but the final testing report will indicate that it is an ACARP validated functional plug-in.
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