Testing Web Service 

The following refer to concepts relate to providing a web service to supply standards conformance testing services:
Authoritative Test Models – test models, also called test experimental frames,  that carry authority of the  organization that certifies standards compliance; if a SUT passes testing with such a model, then it is considered to be in compliance with the standard in the aspect tested by the model.
Aspect Tested by a Model – a test model is developed to test an aspect of a standard. Such an aspect can also be called a test case; however, we distinguish a model from its test case, since there can be many models that test for the same aspect.
Test Model Execution Prerequisites: Several prerequisites must be met in order for a test model to execute a test against a SUT. A simulation environment that enables the model to interact with the SUT must be operational. This environment must enable the model to be compiled, federated with the SUT, and executed correctly in a coupled model with the SUT. If the test model requires additional components such as sensor stimulators, these components must be present, functional and correctly coupled to the test model and the SUT within the coupled model. 
Test Model Observation Prerequisites: we distinguish the test model per se from the observation and collection elements that must be linked to the model or embedded in the simulation environment in order to gather the data generated during the test  and to enable analysis in real-time during the test and/or after the test is finished. 

A Testing Web Service can supply some or all of these prerequisite elements, as well as services that help users stand them up, configure them, debug them, and use them effectively.
We now examine ATC-Gen and its transition to a web service from this point of view.
	Feature
	ATC-Gen
	Standard Conformance Web Service Possibilities

	Authoritative Test Models
	L16 Test Models derived from L16 standard;  accredited by JITC
	Need to derive test models for additional aspects of the L16 standard, VFM, other Common Message Format (CMF), Tactical Data standards, DoD  UCore Standards, web standards, need them accredited or sanctioned in some way that users will have incentive to use them

	Aspects Covered

	Dynamic interaction transactions such as Correlation, Decorrelation, Transfer of Reporting Responsibility, etc.
	TBD depending on standard; Criteria for aspects chosen to cover need to be formulated. For example, aspects should be critical to SUT operation as indicated by formulation of authoritative mission threads.  Implementation should be  in the order of decreasing risk measured by frequency of use and consequences of failure. Tough behaviors to test that the SUT must perform more frequently and that would result in fratricide or failures to intercept incoming attacks are higher priority than other aspects. Difficulty in implementing testing using our approach and competitive advantages over existing and future market  products  will  also play a roll.  

	Simulation Environment
	Test models are expressed in ADEVS and operate in HLA or in LAN using SIMPLJ ; 
	Expressing models in DEVSJAVA or possibly C# MS .Net Framework would be more conducive to web operation 

	Downloading Test Models and Local Compiling 
	C++ for ADEVS does not support easy downloading and local compiling
	DEVS/SOA supports download and local compilation of DEVSJAVA models – possibly of C# models

	Federating Model with SUT 
	ADEVS models get and send updates and interactions to other federates within established object interfaces over HLA. This was never fully implemented; instead  SIMPL J supports L16 message exchange. InterTEC federates sites over a test WAN using SIMPLE J. NATO uses SIMPLE J, which is a NATO standard
	Various alternatives may be supported:
i) Direct interface via 1553 
ii) Drop Test Models into customers own network 
iii) Test models exchange SOAP messages with SUT – assuming it is web-enabled (e.g., legacy transitioned)

iv) use messaging services supplied by GIG allowing models to be remote

	Federating Models with SUT, sensor simulators and other synthetic environmental components
	DIS messages sent to SUT to represent arrival of radar track to SUT. DoD JMETC sponsor (TRMC) mandates TENA to federate sites across the test WAN. InterTEC has built software that converts DIS at local site to TENA Stateful Distributed Objects (SDO) and vice versa. DIS wants to go everywhere, which is not good on a distributed network. TENA middleware uses a publish and subscribe arechitecture so the TENA SDOs don’t go where they’re not wanted to taking up bandwidth only to be ignored. This is not a problem for point to point standards conformance testing, but it is a problem were one to want to have one or more ATC Gens monitor SUTs in a Joint test federation of multiple geographically distributed sites. 
	Various alternatives:

i) avoid use of synthetic environment
ii)  rely on customer’s synthetic environment
iii) develop suite of synthetic environment models

	Test Model Configuration, Control and Observation
	GUI supports test case selection, test model configuration, start of execution; results are printed in log. This functionality has been transferred to a Browser allowing remote control and observation, but only after model and SUT have been manually federated with the environment.
	Various alternatives:

i) Host all this functionality at web server site (cloud), enable user to configure infrastructure and connect SUT to infrastructure
ii) Drop observers along with models  into customer’s network; have them coordinate and report back to server using DEVS/SOA


	Workflow Step
	ATC-Gen
	NCES developer self test

	Test developer tests  and validates test models
	ADEVS test models already available
	Carter develops scripts based on WSDLs  for services (already available and continually produced) 

	Test models are made accessible via web service

	Browser interface already available for test case selection and supporting test model execution
	Browser interface needs to be developed for selecting and invoking scripts.  

	SUT developer makes upgrade to SUT
SUT developer accesses test models via  web server
	L16 SUT developer makes upgrade to L16SUT
L16SUT developer accesses links to ADEVS test models via  already available browser interface 
	NCES developer upgrades some NCES service

NCES developer accesses test scripts via  web server – using above browser

	SUT developer runs test models against SUT 
	L16SUT developer runs test models against L16SUT. Remote invocation of test models with results feedback is already available for demonstrated environment. Needs to be set up for new environments.
	NCES  developer runs test models against NCES service under test. Remote invocation of script needs to replace manual invocation. Results feedback are assumed to be implemented in scripts.


To develop generic framework applicable to both instances of this use case:
	Need
	Have

	Browse-invokes services to  access and select test models from fixed storage
	Web service behind ATCGen –supports access and selection of test models from fixed storage. – need to generalize its services  to support these functions more generally

	Browser invoked services  to run test model against SUT and obtain results
	Web service behind ATCGen browser enables running test model against SUT and results retrieval – need to generalize its services  to support these functions more generally 












































































































































