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Introduction
This contribution proposes to define abstract test methods for automated AE testing. We add AE test configuration in section 5.2 and update section 5.3 Test Structure section and updates section 5.4 Port and ASPs by defining functionalities and primitives for utPort for AE automated testing. 
-----------------------Start of change 1--------------------------------------------
5
Abstract Test Method (ATM)
5.2
Test Configuration

5.2.1 
AE Test Configuration

Test configurations are defined to test different entities such as CSE and AE etc.
Figure X shows a AE test configuration which is mapped to CF03 in section 6.3.3.3 in TS-0015[i.2] and aligns with conformance test system architecture in section 6.3.3.2 in TS-0015[i.2]. 
The TTCN-3 Test Component in Test System sends triggering actions or behaviour to the Upper Tester Application of SUT through upper tester transport link Ut while the IUT sends/receives oneM2M service primitives through Mca to/from CSE in Test System.
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-----------------------End of change 1--------------------------------------------
-----------------------Start of change 2--------------------------------------------
5.3
Test architecture

The approach for the implementation of an Abstract Protocol Tester selected in oneM2M follows the recommendation of the oneM2M Testing Framework[i.2] where the TTCN-3 language and its architecture are recommended. 

Following this recommendation the oneM2M tester architecture comprises a non-platform dependent Test Suite, and a platform dependent part. 
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· oneM2M TTCN-3 Abstract Test Suite: the test suite is platform independent, and it is the cornerstone of the architecture. It allows a complete decoupling between the test suite and the rest of the test system. The test suite is composed of a complete set of test cases covering oneM2M requirements specified by [1] and [2]. 
· oneM2M System Adaptor: this is the platform dependent part that includes adaptors and codecs (out of the scope of this document). This part of the architecture definition depends on the specific platform (e.g., Windows or Linux) and test tool on which the tester is going to run. 

· *However, it can be implemented in a semi-independent manner, which will minimize the dependency to those elements. 

Figure 3 shows the oneM2M TTCN-3 test architecture design used for the oneM2M ATS. The Test Suite needs to interact with the System Adaptor to implement the collection of TTCN-3 test cases that are intended to be used to test the oneM2M IUTs.
The oneM2M TTCN-3 test cases implement the test algorithms specified in the TSS&TP document [9], including verdict logic that allows pass/fail diagnosis. 

The test algorithms use the interfaces defined [1] and [2] (mca, mcc) in order to:

1) control the test event to be sent towards the IUT, and 


2) observe the test events received from the IUT. 

In TTCN-3 these two interfaces have been implemented through a logical TTCN-3 concept called port (mcaPort and mccPort respectively) which allows oneM2M message primitives exchange with the IUT.
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The oneM2M primitive messages have been mapped into TTCN-3 structure. Through this mapping, the TTCN-3 is able to build and send these messages, as well as receive them via the mcaPort and mccPort. 

Additionally, the test cases are able to control and configure the test platform through a dedicated port called acPort while port utPort enables oneM2M TTCN-3 Test Component module to trigger specific action or behaviour on IUT.
To build up a tester, the test platform must be also developed (out of scope). This test platform is composed of three adaptation layers:

· PA (Platform Adaptor) layer functionality implements the communication between the TTCN-3 modules and external elements that constitute the test tool such as timers and external functions. The External functions are a powerful resources supported by TTCN-3 language. An External function is a function declared at the TTCN-3 level but implemented at the native level.

· SA (System Adaptor) layer functionality is divided into two modules:
· oneM2M lower layers stack module implements the communication with the IUT and carries out the oneM2M primitives messages sent to or received from the IUT. This module is based on TCP or UDP depending on the binding supported by the IUT. The binding is a system adaptor parameter .
· Upper Tester Transport module implements functions that enable triggering specific actions or behaviour on the IUT.
· CODECS layer is the part of the tester to encode and decode messages between the TTCN-3 abstract internal data representation and the format required by the related base standard which the IUT understands. Several CODECS are required in oneM2M tester to cope with the bindings considered in oneM2M (HTTP, CoAP, MQTT) and the serialization methods (xml, json).
-----------------------End of change 2--------------------------------------------
-----------------------Start of change 3--------------------------------------------
5.4
Ports and ASPs (Abstract Services Primitives)

The oneM2M ATS implements four ports:

· The mcaPort

-
The mccPort

-
The acPort
-
The utPort
5.4.1 mcaPort and mccPort

These ports are used to send and receive the following message sets;

· Request Primitives messages in accordance with oneM2M TS-0004 standard [2].

· Response Primitives messages in accordance with [2].

Two primitives are currently defined for these two ports indicated as Table 1:

1) The M2MRequestPrimitive - to send or receive oneM2M messages to/from the IUT. Depending on the IUT to be tested:

a. If the IUT is an AE, these messages are either received or sent by the tester which is associated with the CSE role through the mcaPort.

b. If the IUT is a CSE, these messages are either sent by the tester when it plays the AE  role through the mcaPort or received by the tester when it plays the CSE role through the mccPort.

2) The M2MResponsePrimitive - to send or receive oneM2M messages to/from the IUT. Depending on the IUT to be tested:

a. If the IUT is an AE, these messages are either sent or received by the tester which is associated with the CSE role through the mcaPort.

b. If the IUT is a CSE, these messages are either sent by the tester when it plays the CSE  role through the mccPort or received by the tester when it plays the AE role through the mcaPort.

Both primitives contain another parameters that permits to dynamically configure the test adaptor for every single sending. These parameters are:

· Host: IP address of the IUT

· XML Namespace

· Protocol binding

· Serialization

Table 1 Mapping of TTCN-3 Primitives to oneM2M Service Primitives
	TTCN-3 Primitive
	oneM2M Message
	Direction
	IUT

	M2MRequestPrimitive
	Request Primitive
	(
(
	AE

	
	Request Primitive
	(
(
	CSE

	M2MResponsePrimitive
	Response Primitive
	(
(
	AE

	
	Response Primitive
	(
(
	CSE


5.4.2 utPort

The utPort has been included in the oneM2M ATS in order to be able to stimulate the IUT and receive extra information from IUT upper layers. 


5.4.2.1 Usage for Automated AE Testing

The utPort can be used to implement the automated AE testing when SUT is an AE.

The utPort is in charges of the communication between TTCN-3 Test Component module in Test Sytem and the Upper Tester Application in SUT.
Functionalities that TTCN-3 Test Component module and the Upper Tester Application are required to implement are listed as following:
· Both the TTCN-3 Test Component module and the Upper Tester Transport module open a utPort respecitively to buildd a upper tester transport link between each other;

· TTCN-3 Test Component is able to configure the Test System and send (standardized) triggering commands to the SUT (Upper Tester Application);

· Upper Tester Application can process the triggering command messages received from Test System (TTCN-3 Test Component) and stimulates IUT to act following the corresponding triggering command i.e. sending oneM2M service primitives to Test System through port mca.
Primitives defined for utPort are listed as following:

· The UtStart primitive used to initialize IUT.
· The UtTrigger primitive used to trigger upper layer events in IUT i.e. sending oneM2M service primitives to Test System through mca port.
· The UtStartResult primitive used to receive responses from upper layer result of initialization in IUT.
· The UtTriggerResult primitive used to receive responses from upper layer result of triggering event in IUT.
Editor’s Note: The format of primitives defined for utPort is supposed to be defined here in the future. 
The Upper Tester Application in SUT (AE) can be implemented as an embedded source code within an AE. An example for implementation of automated AE test for Registration is shown as Figure Y.










5.4.3 acPort

The acPort has been included in the oneM2M ATS in order to be able to control and configure the test adaptor for specific cases. 

The acPort is not used in the current implementation and is provided for future extension.

-----------------------End of change 3--------------------------------------------
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Figure X. AE testing configuration





Figure 2. High level oneM2M Test  Architecture











Figure 3. oneM2M Test Architecture
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Figure Y. An example for automated AE test for Registration
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