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1
Introduction
At the current point in time it is not yet foreseeable how oneM2M architecture and how low-level oneM2M communication / information models will look like. 
E.g. if, for scalability reasons, a RESTful low-level model would be chosen then this could imply that only very simple data types and operations (CRUD) would be natively supported by the oneM2M System.
At the same moment oneM2M is also starting work on Abstraction and Semantics. In particular Semantic information in oneM2M can be considered a very high-level concept which can be regarded as the highest abstraction level in oneM2M.

We believe that an intermediate level of information model will be needed in oneM2M for the benefit of usability of the M2M System by ‘vertical’ industry groups. Such an intermediate level information model would not yet contain the semantic information of a ‘vertical’ (e.g. that a certain device is a thermometer and is delivering temperature measurements) but it would be based on - and make use of - the oneM2M low-level information model and oneM2M architectural principles – whatever they will be.
The current document does not intend to interfere with the work on architecture but tries to discuss the necessity of such an ‘intermediate level information model’

2
Proposal

It is proposed to specify in oneM2M a set of simple, universally useable Objects that can be used by M2M Applications to communicate with other M2M Applications. Such Objects could comprise of input- output operations, processes (e.g. interruptable or non-interruptable, sequences…), triggers (threshold, time based..) and more.
On oneM2M level, an M2M Application would functionally be represented by the Objects it exposes. Each Object would need to be linked to the semantic information to describe the Object. The service logic of the M2M Application (specific to the ‘vertical’ service) would then use the Objects of the M2M Application according to the – additional – semantic information how to interpret that Object. 
Note that these Objects would not contain semantic information, (e.g. names of parameters that can be set by applications) themselves. They are just structuring data, procedures, dependencies etc.

Concepts similar to the proposed Objects exist in many existing standards / industry specifications (e.g. BACNET, COSEM, Obix..), they are called Objects, Interface classes, etc., but generally – in contrast to our proposal – these standards also include semantic descriptions into their Objects. For a standard like oneM2M that tries to interact with many other existing standards / industry specifications a separation of data/procedure description (= oneM2M Objects = ‘intermediate level information model’) and a related Semantic description seems more suitable. 
Such an intermediate level information model could be used for grouping / classification of M2M Applications (devices) that have the same kind of interfaces and may also be useful for abstraction purposes. 
Example: 

A (thermometer) M2M Application provides reading of temperature. 

· The M2M Application provides to other applications an input-Object that to allows to read an integer value.
(Note: ‘input’ is considered from the M2M System view, not from the thermometer).
· Additionally, the Semantic description of the M2M Application describes that M2M Application a “Thermometer” and the integer value provided is a “Temperature”, measured in “Fahrenheit” degrees.

· Another M2M Application that is interested in the temperature reading of that thermometer needs to

· access the input-Object to read out an integer value
· consult the Semantic description to interpret it
While the input-Object needs to be implemented in (or near to) the physical device that hosts the thermometer the Semantic description may be stored at different parts of the oneM2M System (e.g. in the Infrastructure Domain).

The following gives a very preliminary (incomplete) list of potentially useful Objects.

1.  
Input-Objects
Input Objects are Objects that allow read-operations from the M2M System. 
E.g. sensors would be modelled using Input Objects.
1.1. Binary Input Objects

Input Object that assumes two values, specified by oneM2M (e.g. active / non-active)

1.2. Byte-string Input Objects

Input Object that allows to read a value of n (n can be variable) bytes.
1.3. Multi-state Input Objects

Input Object that provides choice out of n (n can be variable).

1.4. Analog Input Objects

Input Object that allows to read an analogue value.
1.5. File Input Objects

Input Object that allows to read a file of specified length.

1.6. Stream Input Objects

Input Object that allows to read a media stream.
1.7. Location Input Objects

Input Object that allows to read a geographical location.

1.8. Date/Time Input Objects

Input Object that allows to read a (local) date/time.

1.9. … other Input Objects ??

2. 
Combined Input-Objects

Input Objects that are a combination of any of those in (1). A single read operation reads all Input Objects at the same time.

3. 
Output-Objects

Output Objects are Objects that allow update (write) from the M2M System. 
E.g. actuators would be modelled using Output Objects.

…. Same data types supported as in (1) 
4. 
Combined Output-Objects

Output Objects that are a combination of any of these in (3). A single update operation writes to all of them at the same time.

5. 
Event-Objects

Event Objects allow the notification of a subscribing M2M Application if a certain, specified event occurred.
5.1. Input State change Objects

Input State change Objects allow the notification of a subscribing M2M Application whenever an input value changes, e.g. 

5.1.1. Binary Input State change Objects

Notification occurs if a binary input state (active / non-active) changes

5.1.2. … other Input State change Objects 
… for data types as in (1)

5.2. Threshold Objects

Threshold Objects allow the notification of a subscribing M2M Application if a threshold is reached, e.g. 
5.2.1. Binary Threshold Objects

Notification occurs if one of the two states (active / non-active) is assumed

5.2.2. … other Threshold Objects

… for data types as in (1)
6. Combined Event Objects

Objects that are a combination of any of those in (5.1, 5.2 …) with a specified AND / OR relationship. Only if individual thresholds in the specified AND / OR combination are reached notification of a subscribing M2M Application occurs.

7. Procedure Objects

Objects that are a combination of (Combined) Output Objects and (Combined) Event Objects. Procedure Objects would be used to model procedures.

A Procedure Object is using the
· (Combined) Output Objects as input parameters for the procedure and

· (Combined) Event Objects as output parameters for the procedure.
Note that this allow for modelling long-running operations.

Additionally Procedure Objects could include other characteristics, e.g, whether a procedure could be interrupted / resumed, cancelled during the operation, priority … 
8. … other Objects

These might e.g. be Objects of higher complexity, e.g.
· Commonly used arithmetic operations, like averaging, accumulating …

· Commonly used structures like queues, groups, 

· Commonly used administrative operations, like time synchronization, activation/de-activation …
(note, here the border to management gets blurred, however the same Object might be used as well by management operations)
3
Conclusion

This contribution proposes to discuss the need for an “intermediate level information model” that supports a sufficiently high level of abstraction for handling data / procedure calls between M2M Applications. Such “intermediate level information model” could also facilitate handling of commonly occurring M2M tasks.
In addition such an intermediate level information model could be used for grouping / classification of M2M Applications (devices) that have the same kind of interfaces.  
That may also be useful for abstraction purposes. 

However, the proposed intermediate level information model would only apply to ‘general purpose data handling’ and not contain any ‘vertical’ specific semantic information, which would be needed in addition.
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