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Introduction

The technical report 22.985 Service requirements for the 3GPP User Data Convergence analyzes requirements for simplified accessing of user data stored in a repository. Section 5.4 proposes requirements for a common data model framework. However, there are no requirements related to common information model. We believe that the information model is of utmost importance for the success of UDC. This contribution provides a discussion and comparison of information models versus data models and suggests the adoption of an information model for User Data Convergence.
Information models versus data models

Let us provide a high-level description of information models and data models.

An information model denotes an abstract, formal representation of entity types that includes their properties, relationships and the operations that can be performed on them. The entity types in the model may be kinds of real-world objects, such as devices in a network, or they may themselves be abstract, such as for the entities used in a billing system. Typically, they are used to model a constrained domain that can be described by a closed set of entity types, properties, relationships and operations. An information model provides a “common language” for software providers and integrators to use in describing management information, which in turn allows easier and more effective integration across software applications provided by multiple vendors.
The main purpose of an information model is to model managed objects at a conceptual level, independent of any specific implementations or protocols used to transport the data. The information model defines relationships between managed objects. The degree of specificity or detail of the abstractions defined in the information model depends on the modeling needs of its designers. In order to make the overall design as clear as possible, an information model should hide all protocol and implementation details. 
On the contrary, data models are defined at a lower level of abstraction and include how data is represented and accessed. They are intended for implementors and include protocol-specific constructs.

In a given system, a single information model exists. It shows the relationships between different objects of data. In that system, there can be more than a single data model, each one tailored for the specific needs of access protocol. This is shown in the figure below, where three different data models represent the relationships of data pertaining to a given information model.
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Although information models and data models serve different purposes, it is not always possible to precisely define what kind of details should be expressed in an information model and which ones belong in a data model.  There is a gray area where information models and data models overlap -- just like there are gray areas between the models produced during the analysis, high-level design and low-level design phases in object-oriented software engineering.  In some cases, it is difficult to determine whether an abstraction belongs to an information model or a data model.
Information models
Information models are primarily useful for designers to describe the managed environment, for operators to understand the modeled objects, and for implementors as a guide to the functionality that must be described and coded in the data models.  The terms "conceptual models" and "abstract models", which are often used in the literature, relate to information models.  Information models can be implemented in different ways and mapped on different protocols.  

Information models can defined in an informal way, using natural languages such as English or using a formal language or a semi-formal structured language.  One of the possibilities to formally specify information models is to use class diagrams of the Unified Modeling Language (UML). The TeleManagement Forum (TMF) has defined an advanced model for the Telecommunication domain called the Shared Information/Data model, (SID), which uses UML to represent data and their relations.
Data models
Data models define managed objects at a lower level of abstraction.  They include implementation- and protocol-specific details, e.g. rules that explain how to map managed objects onto lower-level protocol constructs. Example of known data models are the Management Information Base (MIB) and Policy Information Base (PIB) defined within the IETF.
Example of information models versus data models

To illustrate the difference between an information model and a data model, we have borrowed Figure 1 from the Shared Information Model developed by the TM Forum. According to Figure 1, the shared information model contains all the possible data and their relations. Then, several data models instantiate specific areas of the shared information model, according to the needs of the application and protocol. Thus, interoperability can be achieved, since the data models deal with the same data.
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Figure 1: Information model versus data models
Discussion

In every system, there is always an information model and at least one data model. Sometimes, the information model is not explicit, or it might be written in plain English rather than in UML. But such information model always exists. 
Data models also exist, and since they are linked to a protocol, several data models may exist for a given information model. Once the basic concepts of the information model have been established, it is possible to have different data models for each application and ensure that, as long as those different data models are derived from the information model, there won’t be data model inconsistencies or contradictions.

3GPP should decide which aspects of the information model and the data model should be standardized, if any at all. The goal is to be able to provide interoperability between any two implementations (e.g., a UDR and an application) without restricting innovation. Additionally, the model has to be extensible and future proof for allowing additional applications to be added at a later stage.

Let us consider a generic UDR. For every protocol and application there might be a data model, based on the information model. Furthermore, in many cases, applications only require to access a subset of the full information model. This implies that each application/vendor of an application will declare its own data model, derived from the common information model. This data model contains the specific details that describe the objects of information in the way the application is willing to obtain it.
It is, therefore, possible, that the same application implemented by different vendors obtain a slightly different data model. This does not create any problem as long as all the data models are derived from the same information model, and as long as the UDR is able to be provisioned with the data model that the application requires. Currently, this is the case with most implementations.

So, the question to be answered is: What should 3GPP standardized in the UDC space? The information model? The data model? Both? 

To answer this question, let us highlights a number of points. As indicated earlier, an information model always exists. Such information model might be written in plain text or in a high-level language such as UML. Since the information model exists and is of utmost importance for the creation of data models, we propose that the information model is standardized. We further propose to use UML to describe such information model.

Regarding data models, each application should describe its own data model, once the protocol for accessing the data has been chosen. This has the constraint of the burden of standardizing each data model. For example, the data model for accessing general IMS data might be quite different from that used for accessing Presence or Push-to-talk over Cellular (PoC) data. On the other hand, each implementor may model the data in a slightly different way. Considering that most modern databases allow the provisioning of views of the data model to access data, it is certainly possible to leave the data model details up to the implementors of applications.

We also believe the when the TR mentioned the word "framework" to refer to the data model, in fact, it is willing to refer to the information model. 

Proposed changes

5.4
Common information model and data model 
5.4.1
Requirements for the common information model
In order to accommodate multiple applications and services, existing and new, a common information model shall be developed. This information model shall denote an abstract, formal representation of entity types, including their properties and relationships, and the operations (e.g. read, write…) that can be performed on them.
The information model shall, at minimum, clearly distinguish a number of concepts as entity types:
· Subscriber with relation to several users (e.g. a company and its employees), 
· A user attached to different subscribers (e.g. for a private and a professional  service usage) 
· A user using multiple devices (e.g. mobiles or fixed) 

Editor’s note: Other potential relationships are for further contribution.

The information model shall be future proof. It shall not be tied to any specific implementation of the data base or its interfaces. It shall provide flexibility (in its data structre and content), extensibility and multi-application approach. 
By extensible, it shall be understood that new applications and/or new service profiles can be added by the operator, if necessary. The flexibility shall permit new data for existing applications to be introduced, or modified.

5.4.2
Requirement for data models 

It shall be possible to derive one or more data models from the common information model, i.e. each application shall only interface the UDC for the data it is dealing with, and not be impacted by other data that UDC stores for other applications. It corresponds to the concept of a “view” specific to a given application. 


Data models are not  within the scope of 3GPP.
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