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1.
Introduction

The contribution proposes some text for the clause 6.3 (Development of Conformance Test) of conformance testing section of the TS-0015 Testing framework. It contains descriptions of the Abstract Test Suite (ATS) required for the development of Conformance Testing in oneM2M methodology
2.
Proposal

===== Start of 1st Part: Definitions =====

3.1
Definitions

Abstract Test Suite (ATS): A collection of detailed test cases or scripts that implement test purposes.
===== End of 1st Part: Definitions =====

===== Start of 2nd Part: ATS =====
6.3.3
Abstract Test Suite (ATS)
6.3.3.1
Abstract protocol tester

An abstract protocol tester presented in figure 1 is a process providing the test behaviour for testing an IUT. Thus it will emulate a peer IUT of the same layer/the same entity. This type of test architecture provides a situation of communication which is equivalent to real operation between real oneM2M systems. The oneM2M test system will simulate valid and invalid protocol behaviour, and will analyse the reaction of the IUT. Then the test verdict, e.g. pass or fail, will depend on the result of this analysis. Thus this type of test architecture enables to focus the test objective on the IUT behaviour only.

In order to access an IUT, the corresponding abstract protocol tester needs to use lower layers to establish a proper connection to the system under test (SUT) over a physical link (Lower layers link). 
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Figure 1: Generic abstract protocol tester

The "Protocol Data Units" (PDUs) are the messages exchanged between the IUT and the abstract protocol tester as specified in the base standard of the IUT. These PDUs are used to trigger the IUT and to analyse the reaction from the IUT on a trigger. Comparison of the result of the analysis with the requirements specified in the base standard allows to assign the test verdict.

Further control actions on the IUT may be necessary from inside the SUT, for instance to simulate a primitive from the upper layer or the management/security entity. Further details on such control actions are provided by means of an upper tester presented in clause 6.3.2.

The above "Abstract Test Method" (ATM) is defined in ISO 9646-1 [i.2] and supports a wide range of approaches for testing including the TTCN-3 abstract test language [i.4]. 

For instance, to test the oneM2M IUT, the abstract protocol tester will emulate the oneM2M primitives. use e.g HTTP, CoAP or MQTT in the OSI Application Layer, TCP/UDP and IPV4/IPV6 protocol in the transport and networking layer and Ethernet/WiFi technology in the access layer.
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Figure 2: Abstract protocol tester for oneM2M
A current snap-shot of protocols to be tested (IUT) is shown in table 6. This table indicates which lower layer protocols (may) belong to which IUT in order to build the proper M2M test system.

Table 1: Mapping between protocols (IUTs) and lower layer protocols
for Reference Point
	Protocol to be tested (IUT)
	Protocols of lower layers
	IUT base standards

	oneM2M 
	IP, UDP, CoAP
	TS-0008

	
	IP, TCP, HTTP
	TS-0009

	
	IP, TCP, MQTT
	TS-0010


6.3.3.2
TTCN-3 test architecture

This clause illustrates how to implement the abstract test architecture presented in clause 6.3.3.1 in a functional test environment. There are many possibilities to implement this abstract test architecture using different types of programming languages and test devices. This oneM2M testing framework uses TTCN-3 being a standardized testing methodology including a standardized testing language [i.4], which is fully compliant with the ISO 9646 abstract test methodology [i.2].
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Figure 3: Conformance test system architecture

The "System Under Test" (SUT) contains:

· The "Implementation Under Test" (IUT), i.e. the object of the test.

· The "Upper tester application" enables to simulate sending or receiving service primitives from protocol layers above the IUT or from the management/security entity.

· The  lower layers enable to establish a proper connection to the system under test (SUT) over a physical link (Lower layers link). The lower layers link is located at a "Reference Point" (RP), see clause 6.2.

· The "Upper tester transport" is a functionality, which enables the test system to communicate with the upper tester application. Then the upper tester can be controlled by a TTCN-3 test component as part of the test process.

The "test system" contains:

· The "TTCN-3 test components" are processes providing the test behaviour. The test behaviour may be provided as one single process or may require several independent processes. 

· The "Codec" is a functional part of the test system to encode and decode messages between the TTCN-3 internal data representation and the format required by the related base standard.

· The "Test Control" enables the management of the TTCN-3 test execution (parameter input, logs, test selection, etc.).

· The "Test adapter" (TA) realizes the interface between the TTCN-3 ports using TTCN-3 messages, and the physical interfaces provided by the IUT.
6.3.3.3
TTCN-3 test suite

6.3.3.3.1
TTCN-3 Test architecture
This clause presents the global oneM2M TTCN-3 test architecture to be used as a basis to develop further TTCN-3 test suites. This information will be used to provide the ATS documentation as part of the TTCN-3 test specification deliverables. 

TBD
6.3.3.3.2
Importing XSD definition

The oneM2M set of standards uses XSD for the definition of the message types. The process for using XSD data types and values in TTCN-3 modules consists of importing the existing XSD productions. For this purpose, the TTCN-3 "import from" statement should be used, in association with the "language" statement. 

TBD
6.3.3.3.3
The TTCN-3 naming conventions

TTCN-3 core language contains several types of elements with different rules of usage. Applying naming conventions aims to enable the identification of the type when using specific identifiers according to the type of element.

For instance, a variable declared in a component has different scoping rules than a local variable declared in a test case. Then identifiers of component variables are different from identifiers of local variables, in order to recognize which type of variable the identifier belongs to.

Furthermore, applying naming conventions maintains the consistency of the TTCN-3 code across the test suites, and thus increase the readability for multiple users and ease the maintenance.

TBD
===== End of 2nd Part: ATS   =====
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