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OMA-TS-Heart_Rate_Monitor_APIs_-V1_0-20151119-D
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Max Hata, NTT DOCOMO, masato.hata.uf@s1.nttdocomo.com
Takafumi Yamazoe, NTT DOCOMO, yamazoet@nttdocomo.com
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Reason for Change
This CR proposes to correct “typeCode” and “unitCode” for energy expanded reported from Heart Rate Monitor, reflecting the changes, proposed by OMA-CD-DWAPI-2015-0046-CR, to the TS section.
[bookmark: _GoBack]
Impact on Backward Compatibility
None
Impact on Other Specifications
none
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.
Recommendation
Recommend to incorporate this CR to the Device WebAPI specification.
Detailed Change Proposal
5.2.3 Response for one-shot measuring on the GotAPI-4 Interface
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When the Plug-In receives the request, it SHALL respond to the GotAPI Server as follows: 
Definition of the data object for the response
	Name
	
	
	Type
	Definition of value
	Mandatory/Optional

	method
	
	
	String
	This value SHALL be "RESPONSE".
	Mandatory if the OS is not Android. Otherwise, optional.
If the OS is Android, the "Action" value SHALL include this information as described below.

	requestCode
	
	
	int
	The request code coming from the GotAPI Server.
	Mandatory

	result
	
	
	int
	If success, the value is 0, otherwise an integer greater than 0, which indicates an error code.
This specification doesn't define error codes.
	Mandatory

	heart
	
	
	
	
	Mandatory

	
	device
	
	Object
	
	Mandatory

	
	
	productName
	String
	The product name of the targeted device.
If the Plug-In cannot obtain this information from the targeted device, it SHALL create a name for the device using an arbitrary algorithm. The algorithm is up to the Plug-In implementation, and this specification does not define any algorithms.
	Mandatory

	
	
	manufacturerName
	String
	The manufacturer name of the targeted device.
If the Plug-In cannot obtain this information from the targeted device, this value SHALL be an empty string.
	Mandatory

	
	
	modelNumber
	String
	The model number of the targeted device.
If the Plug-In cannot obtain this information from the targeted device, this value SHALL be an empty string.
	Mandatory

	
	
	firmwareRevision
	String
	The firmware revision of the targeted device.
If the Plug-In cannot obtain this information from the targeted device, this value SHALL be an empty string.
	Mandatory

	
	
	serialNumber
	String
	The serial number of the targeted device.
If the Plug-In cannot obtain this information from the targeted device, this value SHALL be an empty string.
	Mandatory

	
	
	softwareRevision
	String
	The software revision of the targeted device.
If the Plug-In cannot obtain this information from the targeted device, this value SHALL be an empty string.
	Mandatory

	
	
	hardwareRevision
	String
	The hardware revision of the targeted device.
If the Plug-In cannot obtain this information from the targeted device, this value SHALL be an empty string.
	Mandatory

	
	
	partNumber
	String
	The part number of the targeted device.
If the Plug-In cannot obtain this information from the targeted device, this value SHALL be an empty string.
	Mandatory

	
	
	protocolRevision
	String
	The protocol revision of the targeted device.
If the Plug-In cannot obtain this information from the targeted device, this value SHALL be an empty string.
	Mandatory

	
	
	systemId
	String
	The system id of the targeted device.
This value SHALL be a 16-character HEX string without a '0x' prefix (e.g. "ABCDEF0123456789").
If the Plug-In cannot obtain this information from the targeted device, this value SHALL be "0000000000000000" (a string of 16 '0' characters).
	Mandatory

	
	
	batteryLevel
	Float
	The battery level of the targeted device. This value must be a float number in a range from 0.0 to 1.0.
The value 0.0 represents that the targeted device is completely out of charge. The value 1.0 represents that the targeted device is fully charged.
Even if the targeted device reports this value in percent in a range from 1 to 100, the Plug-In SHALL convert it to a float number in a range from 0.0 to 1.0.
If the Plug-In can't obtain battery level from the targeted device, this value SHALL be -1.0.
	Mandatory

	
	rate
	
	
	
	Mandatory

	
	
	value
	Float
	This value represents the heart rate measured by the targeted device.
	Mandatory

	
	
	mderFloat
	String
	This value represents the heart rate measured by the targetd device, which is a hexadecimal string of an MDER FLOAT, such as "0000002D", which means 75 bpm if the value of "unit" is "beats per min".
	Mandatory

	
	
	type
	String
	This value represents the TYPE attribute as a human readable string and as its 32-bit MDC code such as "Heart rate".
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	typeCode
	String
	This value represents the TYPE attribute, which is expressed by a code such as "147842" (This code means "Heart rate"). 
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	unit
	String
	This value represents the unit of the reported heart rate, which is expressed by a human readable string such as "beats per min".
	Mandatory

	
	
	unitCode
	String
	This value represents the unit of the reported heart rate, which is expressed by a code such as "264864" (This code means "beats per min").
	Mandatory

	
	
	timeStamp
	int
	This value represents the measurement time when the mesurement was done. If the measurement time is reported from the targeted device, the Plug-In SHALL convert it to a unix time stamp in millisecond. Otherwise, the Plug-In set this value to the unix time when the Plug-In receives the measurement value from the Plug-In based on the clock of the underlying operating system.
	Mandatory

	
	
	timeStampString
	String
	This value represents the same time stamp as "timeStamp". The format is "YYYYMMDDHHMMSS.sss+/-HHMM", such as "20150504135813.220-0400"
	Mandatory

	
	rr
	
	
	
	Mandatory if the device reports RR interval. Otherwise, this SHALL NOT exist.

	
	
	value
	Float
	This value represents the RR interval measured by the targeted device.
	Mandatory

	
	
	mderFloat
	String
	This value represents the RR interval measured by the targetd device, which is a hexadecimal string of an MDER FLOAT, such as "00000555", which means 1365 ms if the value of "unit" is "ms".
	Mandatory

	
	
	type
	String
	This value represents the TYPE attribute as a human readable string and as its 32-bit MDC code such as "RR interval".
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	typeCode
	String
	This value represents the TYPE attribute, which is expressed by a code such as "147240" (This code means "RR interval"). 
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	unit
	String
	This value represents the unit of the reported RR interval, which is expressed by a human readable string such as "ms".
	Mandatory

	
	
	unitCode
	String
	This value represents the unit of the reported RR interval, which is expressed by a code such as "264338" (This code means "ms").
	Mandatory

	
	
	timeStamp
	int
	This value represents the measurement time when the mesurement was done. If the measurement time is reported from the targeted device, the Plug-In SHALL convert it to a unix time stamp in millisecond. Otherwise, the Plug-In set this value to the unix time when the Plug-In receives the measurement value from the Plug-In based on the clock of the underlying operating system.
	Mandatory

	
	
	timeStampString
	String
	This value represents the same time stamp as "timeStamp". The format is "YYYYMMDDHHMMSS.sss+/-HHMM", such as "20150504135813.220-0400"
	Mandatory

	
	energy
	
	
	
	Mandatory if the device reports expended energy. Otherwise, this SHALL NOT exist.

	
	
	value
	Float
	This value represents the expended energy measured by the targeted device.
	Mandatory

	
	
	mderFloat
	String
	This value represents the expended energy measured by the targetd device, which is a hexadecimal string of an MDER FLOAT, such as " 00000005", which means 5 Calories per time if the value of "unit" is "Calories per time".
	Mandatory

	
	
	type
	String
	This value represents the TYPE attribute as a human readable string and as its 32-bit MDC code such as "energy expended".
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	typeCode
	String
	This value represents the TYPE attribute, which is expressed by a code such as "??????119" (This code means "energy expended"). 
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	unit
	String
	This value represents the unit of the reported expended energy, which is expressed by a human readable string such as "Calories".
	Mandatory

	
	
	unitCode
	String
	This value represents the unit of the reported expended energy, which is expressed by a code such as "67816784" (This code means "Calories").
	Mandatory

	
	
	timeStamp
	int
	This value represents the measurement time when the mesurement was done. If the measurement time is reported from the targeted device, the Plug-In SHALL convert it to a unix time stamp in millisecond. Otherwise, the Plug-In set this value to the unix time when the Plug-In receives the measurement value from the Plug-In based on the clock of the underlying operating system.
	Mandatory

	
	
	timeStampString
	String
	This value represents the same time stamp as "timeStamp". The format is "YYYYMMDDHHMMSS.sss+/-HHMM", such as "20150504135813.220-0400"
	Mandatory



The Plug-In MAY append additional data in the data object as needed. 
This data object is sent to the GotAPI Server in an OS specific mechanism, e.g., Intents for Android.
Requirements for OS-specific response channel and data container
	OS
	Description

	Android
	The GotAPI Server must use Explicit Intents for the request.
The data object must be mapped to the Extra directly.


Example of the data object of the Android Intents
	Name
	
	
	
	Example of value
	Note	

	Action
	
	
	
	org.deviceconnect.action.RESPONSE
	This value is defined by the GotAPI Server application. But the last part SHALL be "RESPONSE".

	Component
	
	
	
	org.deviceconnect
	This value is the package name of the GotAPI Server application.

	Extra
	
	
	
	
	

	
	requestCode
	
	
	10
	

	
	result
	
	
	0
	

	
	heart
	
	
	
	

	
	
	device
	
	
	

	
	
	
	productName
	ABC Heart Rate Monitor Pro
	

	
	
	
	manufacturerName
	ABC Inc.
	

	
	
	
	modelNumber
	TP-001
	

	
	
	
	firmwareRevision
	rev.1.001.003
	

	
	
	
	serialNumber
	01234-5678-9ABCD-EF01
	

	
	
	
	softwareRevision
	rev.2.000.000
	

	
	
	
	hardwareRevision
	rev.1.0
	

	
	
	
	partNumber
	002
	

	
	
	
	protocolRevision
	rev.3.1
	

	
	
	
	systemId
	ABCDEF0123456789
	

	
	
	
	batteryLevel
	0.5
	

	
	
	rate
	
	
	

	
	
	
	value
	75
	

	
	
	
	mderFloat
	0000002D
	

	
	
	
	type
	Heart rate
	

	
	
	
	typeCode
	147842
	

	
	
	
	unit
	beats per min
	

	
	
	
	unitCode
	264864
	

	
	
	
	timeStamp
	1431856940275
	

	
	
	
	timeStampString
	20150517100220.000-0000
	

	
	
	rr
	
	
	

	
	
	
	value
	1365
	

	
	
	
	mderFloat
	00000555
	

	
	
	
	type
	RR interval
	

	
	
	
	typeCode
	147240
	

	
	
	
	unit
	ms
	

	
	
	
	unitCode
	264338
	

	
	
	
	timeStamp
	1431856940275
	

	
	
	
	timeStampString
	20150517100220.000-0000
	

	
	
	energy
	
	
	

	
	
	
	value
	5
	

	
	
	
	mderFloat
	00000005
	

	
	
	
	type
	energy expended
	

	
	
	
	typeCode
	??????119
	

	
	
	
	unit
	Calories
	

	
	
	
	unitCode
	67816784
	

	
	
	
	timeStamp
	1431856940275
	

	
	
	
	timeStampString
	20150517100220.000-0000
	


Editor's note:
The extra data of Android is just a key-value structure. How should such structured data above be expressed? JSON string?
intent.putExtra("heart", "{\"deviceProductName\":\"ABC Heart Rate Monitor Pro\", ...}");
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5.2.4 Response for one-shot measuring on the GotAPI-1 Interface

5.2.4 Response for one-shot measuring on the GotAPI-1 Interface
When GotAPI Server receives the response from the Plug-In, the GotAPI Server passes it to the application as follows:
Definition of the HTTP response
	
	Definitions

	MIME-Type
	application/json

	HTTP status
	200 OK



Definition of the data object for the response
	Name
	
	
	Type
	Definition of value
	Mandatory/Optional

	product
	
	
	String
	The name of the GotAPI Server (e.g. "ABConnect")
	Mandatory

	version
	
	
	String
	The version of the GotAPI Server (e.g. "1.0").
	Mandatory

	result
	
	
	Number
	If success, the value is 0, otherwise an integer greater than 0, which indicates an error code.
This specification doesn't define error codes.
	Mandatory

	heart
	
	
	Object
	
	Mandatory

	
	device
	
	Object
	
	Mandatory

	
	
	productName
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	manufacturerName
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	modelNumber
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	firmwareRevision
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	serialNumber
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	softwareRevision
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	hardwareRevision
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	partNumber
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	protocolRevision
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	systemId
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	batteryLevel
	Number
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	rate
	
	Object
	
	Mandatory

	
	
	value
	Float
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	mderFloat
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	type
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	typeCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unit
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unitCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStamp
	int
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStampString
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	rr
	
	Object
	
	Mandatory if the device reports RR interval. Otherwise, this SHALL NOT exist.

	
	
	value
	Float
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	mderFloat
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	type
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	typeCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unit
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unitCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStamp
	int
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStampString
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	energy
	
	Object
	
	Mandatory if the device reports expended energy. Otherwise, this SHALL NOT exist.

	
	
	value
	Float
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	mderFloat
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	type
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	typeCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unit
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unitCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStamp
	int
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStampString
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	hmac
	
	
	String
	An HMAC generated for the counter measure against the GotAPI Server spoofing attack.
If the application includes a key for HMAC calculation in the API request, the GotAPI Server adds this value in the API response. Evaluating whether the HMAC is identical to the result of calculation of HMAC from the key, the application can ensure that the response is genuine.
	Mandatory if the application provide a key to the GotAPI Server



The GotAPI Server SHALL serialize the data structure above as a JSON formatted stream (i.e. JSON string).
Example of the response
	{
  "product"              : "ABCConnect",
  "version"              : "1.0",
  "requestCode"          : 10,
  "result"               : 0,
  "heart"                : {
    "device": {
      "productName"      : "ABC Heart Rate Monitor Pro",
      "manufacturerName" : "ABC Inc.",
      "modelNumber"      : "TP-001",
      "firmwareRevision" : "rev.1.001.003",
      "serialNumber"     : "01234-5678-9ABCD-EF01",
      "softwareRevision" : "rev.2.000.000",
      "hardwareRevision" : "rev.1.0",
      "partNumber"       : "002",
      "protocolRevision" : "rev.3.1",
      "systemId"         : "ABCDEF0123456789",
      "batteryLevel"     : 0.5
    },
    "rate": {
      "value"            : 75,
      "mderFloat"        : "0000002D",
      "type"             : "Heart rate",
      "typeCode"         : "147842",
      "unit"             : "beats per min",
      "unitCode"         : "264864",
      "timeStamp"        : 1431856940275,
      "timeStampString"  : "20150517100220.000-0000"
    }
    "rr": {
      "value"            : 1365
      "mderFloat"        : "00000555",
      "type"             : "RR interval",
      "typeCode"         : "147240",
      "unit"             : "ms",
      "unitCode"         : "264338",
      "timeStamp"        : 1431856940275,
      "timeStampString"  : "20150517100220.000-0000"
    },
    "energy": {
      "value"            : 5,
      "mderFloat"        : "00000005",
      "type"             : "energy expended",
      "typeCode"         : "??????119",
      "unit"             : "Calories",
      "unitCode"         : "67816784",
      "timeStamp"        : 1431856940275,
      "timeStampString"  : "20150517100220.000-0000"
    }
  }
  "hmac"                 : "0123456789"
}



5.3.5 Asynchronous message from the Plug-In to the GotAPI Server on the GotAPI-4 Interafce
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The Plug-In sends an asynchronous message as follows:
Definition of the data object for request
	Name
	
	
	Type
	Definition of value
	Mandatory/Optional

	method
	
	
	String
	This value SHALL be "EVENT".
	Mandatory if the OS is not Android. Otherwise, optional.
If the OS is Android, the "Action" value SHALL include this information as described below.

	requestCode
	
	
	int
	The request code coming from the GotAPI Server.
	Mandatory

	result
	
	
	Number
	If success, the value is 0, otherwise an integer greater than 0, which indicates an error code.
This specification doesn't define error codes.
	Mandatory

	heart
	
	
	Object
	
	Mandatory

	
	device
	
	Object
	
	Mandatory

	
	
	batteryLevel
	Float
	The battery level of the targeted deivce. This value must be a float number in a range from 0.0 to 1.0.
The value 0.0 represents that the targeted deivce is completely out of charge. The value 1.0 represents that the targeted deivce is fully charged.
Even if the targeted deivce reports this value in percent in a range from 1 to 100, the Plug-In SHALL convert it to a float number in a range from 0.0 to 1.0.
If the Plug-In can't obtain battery level from the targeted deivce, this value SHALL be -1.0.
	Mandatory

	
	rate
	
	
	
	Mandatory

	
	
	value
	Float
	This value represents the heart rate measured by the targeted device.
	Mandatory

	
	
	mderFloat
	String
	This value represents the heart rate measured by the targetd device, which is a hexadecimal string of an MDER FLOAT, such as "0000002D", which means 75 bpm if the value of "unit" is "beats per min".
	Mandatory

	
	
	type
	String
	This value represents the TYPE attribute as a human readable string and as its 32-bit MDC code such as "Heart rate".
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	typeCode
	String
	This value represents the TYPE attribute, which is expressed by a code such as "147842" (This code means "Heart rate"). 
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	unit
	String
	This value represents the unit of the reported heart rate, which is expressed by a human readable string such as "beats per min".
	Mandatory

	
	
	unitCode
	String
	This value represents the unit of the reported heart rate, which is expressed by a code such as "264864" (This code means "beats per min").
	Mandatory

	
	
	timeStamp
	int
	This value represents the measurement time when the mesurement was done. If the measurement time is reported from the targeted device, the Plug-In SHALL convert it to a unix time stamp in millisecond. Otherwise, the Plug-In set this value to the unix time when the Plug-In receives the measurement value from the Plug-In based on the clock of the underlying operating system.
	Mandatory

	
	
	timeStampString
	String
	This value represents the same time stamp as "timeStamp". The format is "YYYYMMDDHHMMSS.sss+/-HHMM", such as "20150504135813.220-0400"
	Mandatory

	
	rr
	
	
	
	Mandatory if the device reports RR interval. Otherwise, this SHALL NOT exist.

	
	
	value
	Float
	This value represents the RR interval measured by the targeted device.
	Mandatory

	
	
	mderFloat
	String
	This value represents the RR interval measured by the targetd device, which is a hexadecimal string of an MDER FLOAT, such as "00000555", which means 1365 ms if the value of "unit" is "ms".
	Mandatory

	
	
	type
	String
	This value represents the TYPE attribute as a human readable string and as its 32-bit MDC code such as "RR interval".
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	typeCode
	String
	This value represents the TYPE attribute, which is expressed by a code such as "147240" (This code means "RR interval"). 
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	unit
	String
	This value represents the unit of the reported RR interval, which is expressed by a human readable string such as "ms".
	Mandatory

	
	
	unitCode
	String
	This value represents the unit of the reported RR interval, which is expressed by a code such as "264338" (This code means "ms").
	Mandatory

	
	
	timeStamp
	int
	This value represents the measurement time when the mesurement was done. If the measurement time is reported from the targeted device, the Plug-In SHALL convert it to a unix time stamp in millisecond. Otherwise, the Plug-In set this value to the unix time when the Plug-In receives the measurement value from the Plug-In based on the clock of the underlying operating system.
	Mandatory

	
	
	timeStampString
	String
	This value represents the same time stamp as "timeStamp". The format is "YYYYMMDDHHMMSS.sss+/-HHMM", such as "20150504135813.220-0400"
	Mandatory

	
	energy
	
	
	
	Mandatory if the device reports expended energy. Otherwise, this SHALL NOT exist.

	
	
	value
	Float
	This value represents the expended energy measured by the targeted device.
	Mandatory

	
	
	mderFloat
	String
	This value represents the expended energy measured by the targetd device, which is a hexadecimal string of an MDER FLOAT, such as " 00000005", which means 5 Calories per time if the value of "unit" is "Calories per time".
	Mandatory

	
	
	type
	String
	This value represents the TYPE attribute as a human readable string and as its 32-bit MDC code such as "energy expended".
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	typeCode
	String
	This value represents the TYPE attribute, which is expressed by a code such as "??????119" (This code means "energy expended"). 
If the Plug-In can't obtain the type, this value SHALL be an empty string.
	Mandatory

	
	
	unit
	String
	This value represents the unit of the reported expended energy, which is expressed by a human readable string such as "Calories".
	Mandatory

	
	
	unitCode
	String
	This value represents the unit of the reported expended energy, which is expressed by a code such as "67816784" (This code means "Calories").
	Mandatory

	
	
	timeStamp
	int
	This value represents the measurement time when the mesurement was done. If the measurement time is reported from the targeted device, the Plug-In SHALL convert it to a unix time stamp in millisecond. Otherwise, the Plug-In set this value to the unix time when the Plug-In receives the measurement value from the Plug-In based on the clock of the underlying operating system.
	Mandatory

	
	
	timeStampString
	String
	This value represents the same time stamp as "timeStamp". The format is "YYYYMMDDHHMMSS.sss+/-HHMM", such as "20150504135813.220-0400"
	Mandatory


The Plug-In MAY append additional data in the data object as needed.
This data object is sent to the Plug-Ins in an OS specific mechanism, e.g., Intents for Android.
Requirements for OS-specific request channel and data container
	OS
	Description

	Android
	The GotAPI Server must use Explicit Intents for the request.
The data object must be mapped to the Extra directly.


Example of the data object of the Android Explicit Intents
	Name
	Extra key name
	
	Example of value
	Note

	Action
	
	
	org.deviceconnect.action.EVENT
	This value is defined by the GotAPI Server application. But the last part SHALL be "EVENT".

	Component
	
	
	org.example.plugin
	This value is the package name of the Plug-In application.

	Extra
	
	
	
	

	
	requestCode
	
	10
	

	
	result
	
	0
	

	
	heart
	
	
	

	
	
	device
	
	

	
	
	
	deviceBatteryLevel
	0.5

	
	
	rate
	
	

	
	
	
	value
	75

	
	
	
	mderFloat
	0000002D

	
	
	
	type
	Heart rate

	
	
	
	typeCode
	147842

	
	
	
	unit
	beats per min

	
	
	
	unitCode
	264864

	
	
	
	timeStamp
	1431856940275

	
	
	
	timeStampString
	20150517100220.000-0000

	
	
	rr
	
	

	
	
	
	value
	1365

	
	
	
	mderFloat
	00000555

	
	
	
	type
	RR interval

	
	
	
	typeCode
	147240

	
	
	
	unit
	ms

	
	
	
	unitCode
	264338

	
	
	
	timeStamp
	1431856940275

	
	
	
	timeStampString
	20150517100220.000-0000

	
	
	energy
	
	

	
	
	
	value
	5

	
	
	
	mderFloat
	00000005

	
	
	
	type
	energy expended

	
	
	
	typeCode
	??????119

	
	
	
	unit
	Calories

	
	
	
	unitCode
	67816784

	
	
	
	timeStamp
	1431856940275

	
	
	
	timeStampString
	20150517100220.000-0000



Editor's note:
The extra data of Android is just a key-value structure. How should such structured data above be expressed? JSON string?
intent.putExtra("heart", "{\"deviceProductName\":\"ABC Heart Rate Mointor Pro\", ...}");



5.3.6 Asynchronous message from the GotAPI Server to the application on the GotAPI-5 Interface
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When the GotAPI Server receives an asynchronous message from the Plug-In, the GotAPI Server passes it to the application on the GotAPI-5 Interface. The format of the data is a JSON string as follows:
Definition of the data object
	Name
	Sub name
	
	Type
	Definition of value
	Mandatory/Optional

	serviceId
	
	
	String
	The identifier of the targeted Service. This value is provided by the application when the application send the originated API request on the GotAPI-1 Interface.
	Mandatory

	heart
	
	
	Object
	
	Mandatory

	
	device
	
	Object
	
	Mandatory

	
	
	batteryLevel
	Number
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	rate
	
	
	
	Mandatory

	
	
	value
	Float
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	mderFloat
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	type
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	typeCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unit
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unitCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStamp
	int
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStampString
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	rr
	
	Object
	
	Mandatory if the device reports RR interval. Otherwise, this SHALL NOT exist.

	
	
	value
	Float
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	mderFloat
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	type
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	typeCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unit
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unitCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStamp
	int
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStampString
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	energy
	
	Object
	
	Mandatory if the device reports expended energy. Otherwise, this SHALL NOT exist.

	
	
	value
	Float
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	mderFloat
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	type
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	typeCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unit
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	unitCode
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStamp
	int
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	
	
	timeStampString
	String
	This value SHALL be the same as what the GotAPI Server received from the Plug-In.
	Mandatory

	hmac
	
	
	String
	An HMAC generated for the counter measure against the GotAPI Server spoofing attack.
If the application includes a key for HMAC calculation in the API request, the GotAPI Server adds this value in the API response. Evaluating whether the HMAC is identical to the result of calculation of HMAC from the key, the application can ensure that the response is genuine.
	Mandatory if the application provide a key to the GotAPI Server



Example of the JSON string
	{
  "serviceId" : 0,
  "heart"     : {
    "device": {
      "batteryLevel"     : 0.5
    },
    "rate": {
      "value"            : 75,
      "mderFloat"        : "0000002D",
      "type"             : "Heart rate",
      "typeCode"         : "147842",
      "unit"             : "beats per min",
      "unitCode"         : "264864",
      "timeStamp"        : 1431856940275,
      "timeStampString"  : "20150517100220.000-0000"
    }
    "rr": {
      "value"            : 1365
      "mderFloat"        : "00000555",
      "type"             : "RR interval",
      "typeCode"         : "147240",
      "unit"             : "ms",
      "unitCode"         : "264338",
      "timeStamp"        : 1431856940275,
      "timeStampString"  : "20150517100220.000-0000"
    },
    "energy": {
      "value"            : 5,
      "mderFloat"        : "00000005",
      "type"             : "energy expended",
      "typeCode"         : "??????119",
      "unit"             : "Calories",
      "unitCode"         : "67816784",
      "timeStamp"        : 1431856940275,
      "timeStampString"  : "20150517100220.000-0000"
    }
  },
  "hmac"                 : "0123456789"
}
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