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1 Reason for Change

This CR proposes to add JSON schemas and their associated descriptions to the TS of the OpenCMAPI 1.1 enabler.  This content applies to the WebAPI interface (CMAPI-3).
R03 modifies the R02 CR by adding RFC references for HTTP 1.1 and JSON, reorganizing by splitting the HTTP method from the HTTP header, using application/json as the Content-Type, and removing error codes and responses which will be handled in a separate CR.
R04 reflects the discussion held during the conf call the 22nd of May 2013.
2 Impact on Backward Compatibility

None
3 Impact on Other Specifications

None
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

The CD OpenCMAPI SWG should review and agree this CR.
6 Detailed Change Proposal

Change 1:  Add CMAPI-3 to the normative section of the TS (new section)
9. CMAPI-3

9.14 Introduction

CMAPI-3 is a RESTful implementation of the OpenCMAPI enabler used to give Web-based applications access to CMAPI using the HTTP 1.1 protocol [RFC2616].  It implements CMAPI functionality using JSON as the underlying communication interface [RFC4627].  JSON is used because it is an open standard which is easily readable and language-independent.
This section explains how to translate CMAPI functions into the HTTP headers and JSON messages in the HTTP BODY which constitute the requests, responses, and notifications of CMAPI-3.  A number of different programming languages could be used to generate and process these messages.  
See [Guidelines_RESTful_NetAPIs] for a description of the principles used in defining RESTful APIs.

9.15 HTTP and JSON Schema Construction
Each OpenCMAPI function can be directly translated into an HTTP request and JSON schema which defines the CMAPI-3 interface.  For communication occurring from an application to a device, an HTTP request including the HTTP header with a JSON request schema is defined.  Conversely, for communication occurring from a device to an application an HTTP header with a JSON response schema is defined.
To represent a CMAPI-3 function, the following steps are taken:

· Form the HTTP Request

· Determine the HTTP method for the desired CRUD operation
· Convert the function name into a URI [RFC3986] as described in [Guidelines_RESTful_NetAPIs]
· Construct the HTTP 1.1 header

· 
· 
· Add data content, type, size, and host identifiers as described in the HTTP Header section below

· Construct the JSON schema

· Place the function’s input parameters into the JSON request schema using JSON data types

· Place the function’s output and return values into the JSON response schema using JSON data types
To accomplish asynchronous notifications and callbacks as done in CMAPI-2, a message ID parameter is used in both the request and response schemas for handling notifications.  A special message ID value of 0 in the response schema is used to denote a server notification which can be used to invoke a callback function depending on the implementation.
Editorial Note: For further study, to clarify the uniqueness of the message ID and potentially to revise the JSON schema for notification to include the explicit name of the notification and revise the chapter above to take into account CMAPI-1 as well. 
Editorial Note: For further study, to investigate the binding of notifications for example either one mandatory binding or a set of optional bindings with binding discovery methods.
9.15.1 HTTP Request
The HTTP request used for the desired CRUD operation is in the following format:
{POST|GET|PUT|DELETE} {URI} HTTP/1.1
GET is used for functions which read data from a device

POST or PUT are used for functions which write data to a device

DELETE is used for functions which delete data on a device

The format of a CMAPI-3 URI is as follows:

/{Functional-Domain}/{API-Version}/{Function}

Therefore, a function in OpenCMAPI 1.1 called CMAPI_DevSrv_GetDeviceData() would have the following URI:


/DevSrv/v1/DeviceData

A function in OpenCMAPI 1.1 called CMAPI_DevSrv_SetDeviceData() would have the same URI:


/DevSrv/v1/DeviceData

The resulting HTTP requests for the 2 functions are:

GET /DevSrv/v1/DeviceData HTTP/1.1
and

POST /DevSrv/v1/DeviceData HTTP/1.1
9.15.2 HTTP Request Header








The HTTP header format of CMAPI-3 request is described below.



Content-Type: application/json

Accept: application/json

Content-Length: {nnnn}

Host: {cmapi.device|localhost}
Editorial Note: For further study, to clarify the discovery part of external device and the use of localhost and the need for a dedicated port for OpenCMAPI as other OMA enablers are already using localhost and dedicated ports and to decide if we add “CMAPI_” in front of all function group names like CMAPI_DevSrv instead of DevSrv
9.15.3 





9.15.4 JSON Data Types

The JSON data types are:

· string

· Used for all UTF8* parameters in CMAPI

· integer

· Used for all byte, word, dword, and qword parameters in CMAPI

· number

· Used for all floating-point parameters in CMAPI

· array

· Used for all non-string arrays in CMAPI

· Object

· Used for all data structure types in CMAPI

There are no size restrictions on JSON data types.
9.15.5 JSON Request Schema Definition

The following is a general definition of the CMAPI-3 JSON request schema.  A specific example of a CMAPI-1 function conversion is shown in the informative section of this document.
Below a JSON object is defined which encapsulates an OpenCMAPI object.  The OpenCMAPI object contains a message-id parameter and some number of parameters 1..n each of which contain some number of properties 1..n.   The fields shown in italics with brackets represent variables which change depending on the API.
{

    "type": "object",

    "properties": {

        "OpenCMAPI": {

            "type": "object",

            "required": true,

            "properties": {

                "message-id": {

                    "type": "integer",

                    "required": true

                },

                "[Param 1]": {

                    "type": "[JSON array Data Type]",

                    "description": "[Some Description.]",

                    "items": {

                        "type": "object",

                        "properties": {

                            "[property 1]": {

                                "type": "[JSON Data Type]",

                                "required": true

                            },

                            "[property n]": {

                                "type": "[JSON Data Type]",

                                "required": true

                            }

                        }

                    }

                },

                "[Param n]": {

                    "type": "object",

                    "properties": {

                        "[property 1]": {

                            "type": "[JSON Data Type]",

                            "description": "[Some Description]",

                            "required": true

                        },

                        "[property n]": {

                            "type": "[JSON Data Type]",

                            "description": "[Some Description]",

                            "required": true

                        }

                    }

                }

            }

        }

    }

}
HTTP Response
The format of an HTTP OK response is as follows:

HTTP/1.1 200 OK
Editorial Note: for further study, to decide if we use other 2xx codes.
Editorial Note: error codes will be provided through a dedicated CR.
9.15.6 HTTP Response Header

The header format of an HTTP response is as follows:


Content-Type: application/json

Content-Length: {nnnn}
9.15.7 JSON Response Schema Definition

The following is a general definition of the CMAPI-3 JSON response schema.  A specific example of a CMAPI-1 conversion is shown in the informative section of this document.

Below a JSON object is defined which encapsulates an OpenCMAPI object.  The OpenCMAPI object contains a message-id parameter and some number of parameters 1..n each of which contain some number of properties 1..n.   The fields shown in italics with brackets represent variables which change depending on the API.

{

    "type": "object",

    "properties": {

        "OpenCMAPI": {

            "type": "object",

            "required": true,

            "properties": {

                "message-id": {

                    "type": "integer",

                    "required": true

                },








                "[Param 1]": {

                    "type": "[JSON array Data Type]",

                    "description": "[Some Description.]",

                    "items": {

                        "type": "object",

                        "properties": {

                            "[property 1]": {

                                "type": "[JSON Data Type]",

                                "required": true

                            },

                            "[property n]": {

                                "type": "[JSON Data Type]",

                                "required": true

                            }

                        }

                    }

                },

                "[Param n]": {

                    "type": "object",

                    "properties": {

                        "[property 1]": {

                            "type": "[JSON Data Type]",

                            "description": "[Some Description]",

                            "required": true

                        },

                        "[property n]": {

                            "type": "[JSON Data Type]",

                            "description": "[Some Description]",

                            "required": true

                        }

                    }

                }

            }

        }

    }

}
Change 2:  Add CMAPI-3 to the informative section of the TS (new section)

The following is an example representing CMAPI_Network_GetRFInfo() using CMAPI-3 requests and responses.  The definition of CMAPI_Network_GetRFInfo() is found in section 7.4.1 of this document.

The HTTP header is constructed as follows:
GET /Network/v1/RFInfo HTTP/1.1


Content-Type: application/json

Accept: application/json

Content-Length: {nnnn}

Host: {cmapi.device|localhost}
Then the JSON request schema is created using JSON data types for input parameters of the API, adding the message ID, and the URI which was just created.  For this function, the only input parameter is a device ID which is an integer, along with a description.

{

    "type": "object",

    "properties": {

        "OpenCMAPI": {

            "type": "object",

            "required": true,

            "properties": {

                "message-id": {

                    "type": "integer",

                    "required": true

                },

                "params": {

                    "type": "object",

                    "properties": {

                        "deviceID": {

                            "type": "integer",

                            "description": "The ID of the device concerned",

                            "required": true

                        }

                    }

                }

            }

        }

    }

}
For the GetRFInfo() response, first the HTTP header is constructed:
HTTP/1.1 200 OK

Content-Type: application/json

Content-Length: {nnnn}
Editorial Note: for further study, to decide if we use other 2xx codes.
Finally, the JSON response schema is created.  The message-id field is required to match the response to the original get request.  CMAPI_Network_GetRFInfo() has several pieces of output data.    RFInfoType is a structure containing a mixed array of RF information.  There are 3 integer values and 2 string values.
{

    "type": "object",

    "properties": {

        "OpenCMAPI": {

            "type": "object",

            "required": true,

            "properties": {

                "message-id": {

                    "type": "integer",

                    "required": true

                },








                "RFInfoType": {

                    "type": "array",

                    "description": "The List of RF Information.",

                    "items": {

                        "type": "object",

                        "properties": {

                            "maxDataRateUL": {

                                "type": "integer",

                                "required": true

                            },

                            "maxDataRateDL": {

                                "type": "integer",

                                "required": true

                            },

                            "frequencyBand": {

                                "type": "string",

                                "required": true

                            },

                            "channelNumberUL": {

                                "type": "string",

                                "required": true

                            },

                            "channelNumberDL": {

                                "type": "string",

                                "required": true

                            }

                        }

                    }

                }

            }

        }

    }

}
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