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	Objectives addressed and/or introduced:
	Base for discussion for a Quality of service decade. Base of the result of these discussions, I hope to be able to present a final contribution at the next meeting.

	

	Summary of modifications to the Standard Document:
	Introduces Quality of Service Decade
Introduces TDL level shared list management types.
Modifies reset list pointers procedure.

Addes Start/Stop quality of service procedures.
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Notes:

Avy et al:

Erich Gunther and I have gone over these tables in some detail. We have made some suggested changes / enhancements that we think bring the capabilities closer to those achieved in the IEEE standards and those currently being developed in the IEC standards process.

The two principle additions are the differentiation of type in the control records for frequency and time domain captures, and, some additional capability in the description of capture controls. The latter modifies the setpoint structure to have the nominal plus four limits used in IEC TC 57 work. Also, we have added support for discrete and non-harmonically related frequency analysis.
We have also made some minor alterations to the terminology to avoid the use of the term frequency in conjunction with waveform.

TDL Scope Declarations
The following declarations are of value to any list management system that requires a capability for issuing an advance warning or notification when a list is about to overflow or when a list contains a minimum number of events.
TYPE LIST_OVERFLOW_CONTROL_BFLD = BIT FIELD OF UINT8


PERCENT_OR_VALUE_FLAG

: BOOL(0);


LOW_OVERFLOW_INDICATION_FLAG
: BOOL(1);


HIGH_OVERFLOW_INDICATION_FLAG
: BOOL(2);


REPEAT_OVERFLOW_INDICATION_FLAG
: BOOL(3);


FILLER



: FILL(4..7);

END;

TYPE LIST_OVERFLOW_CONTROL_RCD


LIST_OVERFLOW_ENABLE

: STD.LIST_OVERFLOW_CONTROL_BFLD;


IF .LIST_OVERFLOW_ENABLE.LOW_OVERFLOW_INDICATION_FLAG == TRUE THEN



LOW_THRESHOLD


: UINT16;


END;


IF .LIST_OVERFLOW_ENABLE.HIGH_OVERFLOW_INDICATION_FLAG == TRUE THEN



HIGH_THRESHOLD


: UINT16;

IF .LIST_OVERFLOW_ENABLE.REPEAT_OVERFLOW_INDICATION_FLAG == TRUE THEN




REPEAT_INTERVAL

: UINT16;




MAX_REPEATS

: UINT16;



END;


END;

END;

Identifier


Value
Definition

LIST_OVERFLOW_CONTROL_BFLD

A bit field which contains selections and enabling mechanisms for list overflow management.


PERCENT_OR_VALUE_FLAG

A selector that provides an interpretation for the controlling values of the limiting values exposed by LOW_OVERFLOW_INDICATION_FLAG, HIGH_OVERFLOW_INDICATION_FLAG, and REPEAT_OVERFLOW_INDICATION_FLAG.




FALSE
Number of entries.






The controlling value is the number of entries in the list.





TRUE
Percent of full list.






The controlling value is expressed in percent of full list size.


LOW_OVERFLOW_INDICATION_FLAG
A selector for low limit list overflow threshold.





FALSE
Low threshold value indication is not available.






List management warnings, such as notification on overflow, are not possible based on low threshold value.





TRUE
Low threshold value indication is available.






List management warnings, such as notification on overflow, are not possible based on low threshold value.


HIGH_OVERFLOW_INDICATION_FLAG
A selector for high limit list overflow threshold.





FALSE
High threshold value indication is not available.






List management warnings, such as notification on overflow, are not possible based on low threshold value.





TRUE
High threshold value indication is available.






List management warnings, such as notification on overflow, are possible based on low threshold value.


REPEAT_OVERFLOW_INDICATION_FLAG
A selector for repeat interval following the issuance of a high limit list overflow indication.





FALSE
Repeat threshold value not available.






List management, such as notification on overflow, is not possible following initial high threshold report.





TRUE
Repeat threshold value available.






List management, such as notification on overflow, is possible following initial high threshold report.

LIST_OVERFLOW_CONTROL_RCD

A general  list management control element used by C12.19 Devices to manage the action taken as a result of list overflows.


LIST_OVERFLOW_ENABLE

See STD.LIST_OVERFLOW_CONTROL_BFLD.

LOW_THRESHOLD

The low threshold value or percent of full list size (See by .LIST_OVERFLOW_ENABLE. PERCENT_OR_VALUE_FLAG) used to sense a possible list overflow.

HIGH_THRESHOLD

The high threshold value or percent of full list size (See by .LIST_OVERFLOW_ENABLE. PERCENT_OR_VALUE_FLAG) used to sense a possible list overflow.


REPEAT_INTERVAL

The repeat threshold value or percent of full list size (See by .LIST_OVERFLOW_ENABLE. PERCENT_OR_VALUE_FLAG) used re-trigger a sense a possible list overflow, following an initial trigger based on HIGH_THRESHOLD.


MAX_REPEATS

The maximum number of time an overflow condition shall re-trigger following detection if not serviced and cleared.

Decade 15 = QUALITY_SERVICE_DEC : Quality of service

This decade provides the tables required to capture information that is not necessarily used for the production commodity consumption reports.  The information recorded pertains to the evaluation of the sustained quality commodity delivered. In the case of electrical service these table are the place holder of Power Quality monitoring controls and data values. In the context of Water and Gas industries these tables are the place holder of for reports on water and gas commodity quality (such as purity) and sustained delivery of the commodities. Time-domain and frequency-domain input sample data (waveforms) can be captured periodically and as a result of a quality of service event trigger. When the commodities properties or their sustained delivery fall below certain acceptable limits (as indicated by a service contract or regulation) then it leads to a Quality of Service condition, which this decade is named form.

For example, in the electrical industry context, it is desirable to record a voltage sag or short duration voltage interruption. The recording of these events is known to the industry as Power Quality events. However, the continual recurrence of voltage sag or repeated short duration power interruptions elevates Power Quality events to Quality of Service event. This decade provides the necessary framework to accommodate both.
Decade 15 Data Description

TYPE TD_SAMPLE_FORMAT_RCD


SWITCH QUALITY_CONTROL_TBL.TD_SAMPLES_FORMAT_CODE OF



CASE 1
:
ITEM
: UINT8;


CASE 2
:
ITEM
: UINT16;



CASE 4
:
ITEM
: UINT32;



CASE 8
:
ITEM
: INT8;



CASE 16:
ITEM
: INT16;



CASE 32:
ITEM
: INT32;



CASE 64:
ITEM
: NI_FMAT1;



CASE 128:
ITEM
: NI_FMAT2;


END;

END;

TYPE FD_SAMPLE_FORMAT_RCD


SWITCH QUALITY_CONTROL_TBL. FD_SAMPLES_FORMAT_CODE OF



CASE 1
:
ITEM
: UINT8;



CASE 2
:
ITEM
: UINT16;



CASE 4
:
ITEM
: UINT32;



CASE 8
:
ITEM
: INT8;



CASE 16:
ITEM
: INT16;



CASE 32:
ITEM
: INT32;



CASE 64:
ITEM
: NI_FMAT1;



CASE 128:
ITEM
: NI_FMAT2;


END;

END;

TYPE WAVEFORM_LIST_STATUS_BFLD = BIT FIELD OF UINT8


BLOCK_ORDER

: UINT(0..0);


OVERFLOW_FLAG

: BOOL(1);


LIST_TYPE


: UINT(2..2);


BLOCK_INHIBIT_OVERFLOW_FLAG
: BOOL(3);


INTERVAL_ORDER

: UINT(4..4);


ACTIVE_MODE_FLAG

: BOOL(5);


TEST_MODE


: UINT(6..6);


FILLER



: FILL(7..7);

END;

TYPE WAVEFORM_LIST_STATUS_RCD  = PACKED RECORD


STATUS_FLAGS
: WAVEFORM_LIST_STATUS_BFLD;


NBR_VALID_ENTRIES
: UINT16;


LAST_ENTRY_ELEMENT
: UINT16;


LAST_ENTRY_SEQ_NBR
: UINT32;


NBR_UNREAD_ENTRIES
: UINT16;


NBR_VALID_INT
: UINT16;

END;

Identifier


Value
Definition

TD_SAMPLE_FORMAT_RCD

A generalized data type used to express the format to be used for time domain waveform data representation in quality of service tables.






This format redefines LP_DATA_SET1_TBL.INT_FMT1_RCD.


ITEM



The data type to use per QUALITY_CONTROL_TBL.TD_SAMPLES_FORMAT_CODE.
FD_SAMPLE_FORMAT_RCD

A generalized data type used to express the format to be used for frequency domain waveform transformed data representation in quality of service tables.






This format redefines LP_DATA_SET1_TBL.INT_FMT1_RCD.


ITEM



The data type to use per QUALITY_CONTROL_TBL.FD_SAMPLES_FORMAT_CODE. 

WAVEFORM_LIST_STATUS_BFLD

The generic waveform capture list management bit field. This bit field redefines LP_STATUS_TBL.LP_SET_STATUS_BFLD. As follows:


BLOCK_ORDER
0
Blocks of waveform data are transported in ascending order (N is older than N+1).





1
Blocks of waveform data are transported in descending order (N is newer than N+1).


OVERFLOW_FLAG
FALSE
Overflow has not occurred.





TRUE
Overflow has not occurred.






An attempt was made to enter an interval in a new data block such that the number of unread blocks exceeded the actual number of possible blocks in waveform table storage.


LIST_TYPE

0
FIFO (First In First Out) as placed in waveform storage.





1
Circular list as placed in waveform storage.


BLOCK_INHIBIT_OVERFLOW_FLAG





FALSE
End device is not inhibiting waveform capture once an overflow occurs.





TRUE
End device is inhibits waveform capture once an overflow occurs.


INTERVAL_ORDER
0
Ascending.






Samples in each block of waveform are transported in ascending sample ordinal position order (sample N is older or lower ordinal position than sample N+1).

1 Descending.






Samples in each block of waveform are transported in descending sample ordinal position order (sample N is newer or higher ordinal position than sample N+1).

.


ACTIVE_MODE_FLAG
FALSE
The waveform recorder table is not enabled.





TRUE
The waveform recorder table is enabled.



TEST_MODE

0
The waveform recorder is set-up for normal mode.





1
The waveform recorder is set-up for test mode.


WAVEFORM_LIST_STATUS_RCD 

The generic waveform capture list status management packed record. This packed record redefines LP_STATUS_TBL.LP_SET_STATUS_RCD.





Preferred properties for this type: Atomic, Read-Only.

STATUS_FLAGS

See WAVEFORM_LIST_STATUS_BFLD.

NBR_VALID_ENTRIES
0..65535
Number of valid waveform data blocks in the associated table.  The range is zero (meaning no data blocks in the table) to the actual dimension of the number of waveform data blocks.  The block is considered valid when at least one sample is written.

LAST_ENTRY_ELEMENT
0..65535
The array element of the newest valid data block in the waveform data array. This field is valid only if NBR_VALID_ENTRIES is greater than zero.

LAST_ENTRY_SEQ_NBR  
0..4,294,967,295






The sequence number of the last element (.LAST_ENTRY_ELEMENT) in the waveform data array.

NBR_UNREAD_ENTRIES
0..65535
The number of data blocks that have not been read.  This number is only updated through a procedure.

NBR_VALID_INT
0..65535
Number of valid samples stored in the most current block array. The range is zero (meaning no data in the array) to the actual dimension of the number of possible entries per block.
Table 150 Quality of service dimension limiting table

This table defines the maximum dimensions and limits for the quality of service decade. 

Table 150 Data Description

TYPE QS_FEATURES_BFLD = BIT FIELD OF UINT32

INHIBIT_OVF_QS_LOG_FLAG

: BOOL(0);


NOTIFY_OVF_QS_LOG_FLAG

: BOOL(1);


INHIBIT_OVF_TD_ASYNC_FLAG
: BOOL(2);


NOTIFY_OVF_TD_ASYNC_FLAG
: BOOL(3);


TD_SCALAR_DIVISOR_FLAG 

: BOOL(4);


INHIBIT_OVF_FD_ASYNC_FLAG
: BOOL(5);


NOTIFY_OVF_FD_ASYNC_FLAG
: BOOL(6);


SCALAR_DIVISOR_FD_ASYNC_FLAG
: BOOL(7);


INHIBIT_OVF_TD_PERIODIC_FLAG
: BOOL(8);


NOTIFY_OVF_TD_PERIODIC_FLAG
: BOOL(9);


SCALAR_DIVISOR_TD_PERIODIC_FLAG
: BOOL(10);


INHIBIT_OVF_FD_PERIODIC_FLAG
: BOOL(11);


NOTIFY_OVF_FD_PERIODIC_FLAG
: BOOL(12);


SCALAR_DIVISOR_FD_PERIODIC_FLAG
: BOOL(13);


REPEAT_TIME_DOMAIN_FLAG
: BOOL(14);


REPEAT_FREQUENCY_DOMAIN_FLAG
: BOOL(15);


FREQUENCY_DOMAIN_COMPLEX_FLAG
: BOOL(16);


FREQUENCY_DOMAIN_PHASOR_FLAG
: BOOL(17);


QUALITY_RESET_CTR_FLAG

: BOOL(18);


INCIDENT_SORTABLE_FLAG

: BOOL(19);


COMMON_SAMPLING_RATE_FLAG
: BOOL(20);


COMMON_NBR_OF_SAMPLES_FLAG
: BOOL(21);


FILLER




: FILL(22..31);
END;

TYPE QS_LIMITS_RCD = PACKED RECORD


FEATURES


: QS_FEATURES_BFLD;


NBR_OF_EVENT_IDS

: UINT16;

   
NBR_OF_EVENTS

: UINT16;


NBR_OF_INCIDENTS

: UINT16;


NBR_OF_COINCIDENT_VALUES
: UINT16;

WAVEFORM_FORMATS

: WAVEFORM_FORMATS_BFLD;

TD_SAMPLING_RATE

: UINT32;

NBR_OF_TD_SAMPLES

: UINT32;

NBR_OF_TIME_DOMAIN_BLOCKS
: UINT16;

NBR_OF_TIME_DOMAINS_CHANNELS
: UINT16;

    
NBR_OF_TD_CHANNELS_PER_BLOCK
: UINT16;

   
NBR_OF_TD_SAMPLES_PER_BLOCK
: UINT16;

   
NBR_OF_TD_PREFETCH_SAMPLES
: UINT32;


FD_SAMPLING_RATE

: UINT32;

NBR_OF_FD_SAMPLES

: UINT32;


NBR_OF_SPECTRA

: UINT8;

NBR_OF_FREQUENCY_DOMAIN_BLOCKS
: UINT16;

   
NBR_OF_FREQUENCY_DOMAINS_CHANNELS
: UINT16;

   
NBR_OF_FD_CHANNELS_PER_BLOCK
: UINT16;

   
NBR_OF_FD_SPECTRA_PER_BLOCK
: UINT16;

   
NBR_OF_FD_PREFETCH_SAMPLES
: UINT32;

END;

TABLE 150 DIM_QUALITY_OF_SERVICE_TBL = QS_LIMITS_RCD;

Identifier


Value
Definition
QS_FEATURES_BFLD


This bit field provides indications about the end-device maximum waveform capture capabilities.


INHIBIT_OVF_QS_LOG_FLAG




FALSE
End device is not capable of inhibiting block overflow on QUALITY_LOG_TBL.





TRUE
End device is capable of inhibiting block overflow on QUALITY_LOG_TBL.


NOTIFY_OVF_QS_LOG_FLAG

This is a notification capability indication on block overflow for QUALITY_LOG_TBL. When this capability is available and it is enabled then the End Device shall utilize the appropriate notification mechanism of the communication protocol to inform a remote C12.19 Notification Host about the QUALITY_LOG_TBL block overflow.





FALSE
End Device is not capable of notifying a C12.19 Notification Host about block overflows of QUALITY_LOG_TBL.





TRUE
End Device is capable of notifying a C12.19 Notification Host about block overflows of QUALITY_LOG_TBL.


INHIBIT_OVF_TD_ASYNC_FLAG




FALSE
End device is not capable of inhibiting block overflow on TD_ASYNC_TBL.





TRUE
End device is capable of inhibiting block overflow on TD_ASYNC_TBL.


NOTIFY_ OVF_TD_ASYNC_FLAG
This is a notification capability indication on block overflow for TD_ASYNC_TBL. When this capability is available and it is enabled then the End Device shall utilize the appropriate notification mechanism of the communication protocol to inform a remote C12.19 Notification Host about the TD_ASYNC_TBL block overflow.





FALSE
End Device is not capable of notifying a C12.19 Notification Host about block overflows of TD_ASYNC_TBL.





TRUE
End Device is capable of notifying a C12.19 Notification Host about block overflows of TD_ASYNC_TBL.


TD_SCALAR_DIVISOR_FLAG 




FALSE
The end device is not capable of having scalars and divisors associated with TD_ASYNC_TBL waveform data.





TRUE
The end device is capable of having scalars and divisors associated with TD_ASYNC_TBL waveform data.


INHIBIT_OVF_FD_ASYNC_FLAG




FALSE
End device is not capable of inhibiting block overflow on FD_ASYNC_TBL.





TRUE
End device is capable of inhibiting block overflow on FD_ASYNC_TBL.


NOTIFY_ OVF_FD_ASYNC_FLAG
This is a notification capability indication on block overflow for FD_ASYNC_TBL. When this capability is available and it is enabled then the End Device shall utilize the appropriate notification mechanism of the communication protocol to inform a remote C12.19 Notification Host about the FD_ASYNC_TBL block overflow.





FALSE
End Device is not capable of notifying a C12.19 Notification Host about block overflows of FD_ASYNC_TBL.





TRUE
End Device is capable of notifying a C12.19 Notification Host about block overflows of FD_ASYNC_TBL.


SCALAR_DIVISOR_FD_ASYNC_FLAG




FALSE
The end device is not capable of having scalars and divisors associated with FD_ASYNC_TBL waveform data.





TRUE
The end device is capable of having scalars and divisors associated with FD_ASYNC_TBL waveform data.


INHIBIT_OVF_TD_PERIODIC_FLAG




FALSE
End device is not capable of inhibiting block overflow on TIME_DOMAIN_TBL.





TRUE
End device is capable of inhibiting block overflow on TIME_DOMAIN_TBL.


NOTIFY_OVF_TD_PERIODIC_FLAG
This is a notification capability indication on block overflow for TIME_DOMAIN_TBL. When this capability is available and it is enabled then the End Device shall utilize the appropriate notification mechanism of the communication protocol to inform a remote C12.19 Notification Host about the TIME_DOMAIN_TBL block overflow.





FALSE
End Device is not capable of notifying a C12.19 Notification Host about block overflows of TIME_DOMAIN_TBL.





TRUE
End Device is capable of notifying a C12.19 Notification Host about block overflows of TIME_DOMAIN_TBL.


SCALAR_DIVISOR_TD_PERIODIC_FLAG




FALSE
The end device is not capable of having scalars and divisors associated with TIME_DOMAIN_TBL waveform data.





TRUE
The end device is capable of having scalars and divisors associated with TIME_DOMAIN_TBL waveform data.


INHIBIT_OVF_FD_PERIODIC_FLAG




FALSE
End device is not capable of inhibiting block overflow on FD_SPECTRA_TBL.





TRUE
End device is capable of inhibiting block overflow on FD_SPECTRA_TBL.


NOTIFY_OVF_FD_PERIODIC_FLAG
This is a notification capability indication on block overflow for FD_SPECTRA_TBL. When this capability is available and it is enabled then the End Device shall utilize the appropriate notification mechanism of the communication protocol to inform a remote C12.19 Notification Host about the FD_SPECTRA_TBL block overflow.





FALSE
End Device is not capable of notifying a C12.19 Notification Host about block overflows of FD_SPECTRA_TBL.





TRUE
End Device is capable of notifying a C12.19 Notification Host about block overflows of FD_SPECTRA_TBL.


SCALAR_DIVISOR_FD_PERIODIC_FLAG




FALSE
The end device is not capable of having scalars and divisors associated with FD_SPECTRA_TBL waveform data.





TRUE
The end device is capable of having scalars and divisors associated with FD_SPECTRA_TBL waveform data.


REPEAT_TIME_DOMAIN_FLAG
An indication if the end device can perform counted repeated time domain waveform capture following a quality of service event,




FALSE
The end device is not capable of repeated counted waveform captures.





TRUE
The end device is capable of repeated counter waveform captures.


REPEAT_FREQUENCY_DOMAIN_FLAG
An indication if the end device can perform counted repeated waveform transform (frequency domain) captures following a quality of service event.




FALSE
The end device is not capable of repeated counted waveform transform (frequency domain) captures.





TRUE
The end device is capable of repeated counted waveform transform (frequency domain) captures.


FREQUENCY_DOMAIN_COMPLEX_FLAG
A flag that indicates whether the end-device is capable of delivering frequency domain spectral analysis encoded complex elements (the mathematical real and imaginary spectral components).





FALSE
This device is not capable of reporting spectral components as complex elements.





TRUE
This device is capable of reporting spectral components as complex elements.


FREQUENCY_DOMAIN_PHASOR_FLAG
A flag that indicates whether the end-device is capable of delivering frequency domain spectral analysis encoded as spectral component phase angle and related magnitude pairs as elements.





FALSE
This device is not capable of reporting spectral components as phase angles and magnitude.





TRUE
This device is capable of reporting spectral components as phase angles and magnitude.


QUALITY_RESET_CTR_FLAG

An indication that quality counters resets counting is possible.





FALSE
The end device is not capable of counting quality counters resets.





TRUE
The end device is capable of counting quality counters resets.


INCIDENT_SORTABLE_FLAG 

An indication of a capability to sort the quality of service incidents according to a user specified priority. See QUALITY_CONTROL_TBL.




FALSE
The end device cannot be programmed to sort incidents by criteria.





TRUE
The end device can be programmed to sort incidents by criteria.

COMMON_SAMPLING_RATE_FLAG
An indication of a capability to provide a different sampling rate for waveform captures on a per-event type basis.





FALSE
The end device cannot be programmed with different sampling rate for the purpose of waveform capture. All quality events shall be captured at the same sampling rate.




TRUE
The end device can be programmed with different sampling rate for the purpose of waveform capture. Each quality event may be captured at the a different sampling rate.

COMMON_NBR_OF_SAMPLES_FLAG
An indication of a capability to collect a different number of samples for waveform captures on a per-event type basis.





FALSE
The end device cannot be programmed with different number of samples for the purpose of waveform capture. All quality events shall capture the same number of samples.





TRUE
The end device cannot be programmed with different number of samples for the purpose of waveform capture. All quality events shall capture the same number of samples.

WAVEFORM_FORMATS_BFLD

This set of Booleans specifies the format(s) acceptable for use in waveform capture tables.






This type redefines DIM_LP_TBL. LP_FMATS_BFLD.


INV_UINT8_FLAG
FALSE
The UINT8 format for waveform capture is not supported by this end-device.





TRUE
The UINT8 format for waveform capture is supported by this end-device.


INV_UINT16_FLAG
FALSE
The UINT16 format for waveform capture is not supported by this end-device.





TRUE
The UINT16 format for waveform capture is supported by this end-device.


INV_UINT32_FLAG
FALSE
The UINT32 format for waveform capture is not supported by this end-device.





TRUE
The UINT32 format for waveform capture is supported by this end-device.


INV_INT8_FLAG
FALSE
The INT8 format for waveform capture is not supported by this end-device.





TRUE
The INT8 format for waveform capture is supported by this end-device.


INV_INT16_FLAG
FALSE
The INT16 format for waveform capture is not supported by this end-device.





TRUE
The INT16 format for waveform capture is supported by this end-device


INV_INT32_FLAG
FALSE
The INT32 format for waveform capture is not supported by this end-device.





TRUE
The INT32 format for waveform capture is supported by this end-device


INV_NI_FMAT1_FLAG
FALSE
The NI_FMAT1 format for waveform capture is not supported by this end-device.





TRUE
The NI_FMAT1 format for waveform capture is supported by this end-device.


INV_NI_FMAT2_FLAG
FALSE
The NI_FMAT2 format for waveform capture is not supported by this end-device.





TRUE
The NI_FMAT2 format for waveform capture is supported by this end-device.

QS_LIMITS_RCD


This packed record defines the end-device maximum quality of service operational limits.


FEATURES


See QS_FEATURES_BFLD.


NBR_OF_EVENT_IDS 

The maximum total number unique event identifier descriptors supported by this end-device.


NBR_OF_EVENTS

The maximum number of (lack-of) quality of service events that the end-device can record internally.


NBR_OF_INCIDENTS

The maximum number of service quality incident reports recorded in QUALITY_INCIDENTS_TBL.


NBR_OF_COINCIDENT_VALUES 
The maximum number of coincidental data sources that can be bound to any one quality of service event recorded.

WAVEFORM_FORMATS

See WAVEFORM_FORMATS_BFLD.

TD_SAMPLING_RATE

The largest possible sampling rate, in Hz, supported by this end device when capturing time-domain waveform data.


NBR_OF_TD_SAMPLES

The largest possible number data samples that can be collected in one waveform capture by this end device when capturing time-domain waveform data.


NBR_OF_TIME_DOMAIN_BLOCKS
The maximum number of time-domain waveform blocks that the end-device can capture in ASYNC_TIME_DOMAIN_TBL.


NBR_OF_TIME_DOMAINS_CHANNELS
The maximum number of time-domain waveform channels (independent sources) that the end-device can capture per quality of service event.





0
The end-device is not capable of capturing time-domain waveforms.





1..65535
The end-device is capable of capturing time-domain waveforms.


NBR_OF_TD_CHANNELS_PER_BLOCK
The maximum number of time-domain waveform channels (independent sources) that the end-device can capture per quality of service data block. This value shall be ignored if NBR_OF_TIME_DOMAINS_CHANNELS = 0. Otherwise 0 < NBR_OF_TD_CHANNELS_PER_BLOCK <= NBR_OF_TIME_DOMAINS_CHANNELS.
   
NBR_OF_TD_SAMPLES_PER_BLOCK 
The maximum number of time-domain waveform samples that the end-device can capture per quality of service data block per channel.

NBR_OF_TD_PREFETCH_SAMPLES
The maximum number of samples that the end-device can capture continuously just prior to the asynchronous event that triggered a waveform capture.


FD_SAMPLING_RATE

The largest possible sampling rate, in Hz, supported by this end device when transforming time-domain waveform to frequency domain data.


NBR_OF_FD_SAMPLES

The largest possible number data samples that can be collected in one waveform capture by this end device when capturing frequency-domain waveform data.


NBR_OF_SPECTRA

The largest possible number spectral components that can be collected in one spectral capture by this end device when capturing frequency-domain data.


NBR_OF_FREQUENCY_DOMAIN_BLOCKS
The maximum number of frequency-domain blocks that the end-device can capture in ASYNC_FREQUENCY_DOMAIN_TBL.


NBR_OF_FREQUENCY_DOMAINS_CHANNELS
The maximum number of frequency-domain channels (independent sources) that the end-device can capture per quality of service event.





0
The end-device is not capable of capturing frequency-domain data blocks.





1..65535
The end-device is capable of capturing frequency-domain data blocks.


NBR_OF_FD_CHANNELS_PER_BLOCK
The maximum number of frequency-domain  channels (independent sources) that the end-device can capture per quality of service data block. This value shall be ignored if NBR_OF_FREQUENCY_DOMAINS_CHANNELS = 0. Otherwise 0 < NBR_OF_FD_CHANNELS_PER_BLOCK <= NBR_OF_FREQUENCY_DOMAINS_CHANNELS.
 
NBR_OF_FD_SPECTRA_PER_BLOCK 
The maximum number of frequency-domain spectral components that the end-device reports per quality of service data block per channel.





This value shall be equal to the number of signal spectral components desired + 1. Although this value is numerically limited by the defining unsigned integer type; practically the maximum spectral component possible shall be limited by the Nyquest sampling frequency defined by (sampling frequency / 2) in Hz. This will avoid the appearance of false aliases in the discrete Fourier transform of the waveform.

NBR_OF_FD_PREFETCH_SAMPLES
The maximum number of samples that the end-device can capture continuously just prior to the asynchronous event that triggered a frequency-domain spectral capture.

Table 151 Quality of service actual limiting table

This table defines the actual maximum dimensions and limits for the quality of service decade. 

Table 151 Data Description

TABLE 151 ACT_QUALITY_OF_SERVICE_TBL = QS_LIMITS_RCD;

Identifier


Value
Definition
QS_FEATURES_BFLD


This bit field provides indications about the end-device waveform capture actual capabilities.






Note: This type redefines DIM_QUALITY_OF_SERVICE_TBL. QS_FEATURES_BFLD.

INHIBIT_OVF_QS_LOG_FLAG




FALSE
End device is not inhibiting block overflow on QUALITY_LOG_TBL.





TRUE
End device is inhibiting block overflow on QUALITY_LOG_TBL.


NOTIFY_OVF_QS_LOG_FLAG

This is a notification setting indication on block overflow for QUALITY_LOG_TBL. When this capability is enabled then the End Device shall utilize the appropriate notification mechanism of the communication protocol to inform a remote C12.19 Notification Host about the QUALITY_LOG_TBL block overflow.





FALSE
End Device shall notify a C12.19 Notification Host about block overflows of QUALITY_LOG_TBL.





TRUE
End Device shall notify a C12.19 Notification Host about block overflows of QUALITY_LOG_TBL.


INHIBIT_OVF_TD_ASYNC_FLAG




FALSE
End device is not inhibiting block overflow on TD_ASYNC_TBL.





TRUE
End device is inhibiting block overflow on TD_ASYNC_TBL.


NOTIFY_ OVF_TD_ASYNC_FLAG
This is a notification setting indication on block overflow for TD_ASYNC_TBL. When this capability is enabled then the End Device shall utilize the appropriate notification mechanism of the communication protocol to inform a remote C12.19 Notification Host about the TD_ASYNC_TBL block overflow.





FALSE
End Device shall not notify a C12.19 Notification Host about block overflows of TD_ASYNC_TBL.





TRUE
End Device shall notify a C12.19 Notification Host about block overflows of TD_ASYNC_TBL.


TD_SCALAR_DIVISOR_FLAG 




FALSE
The end device does not have scalars and divisors associated with TD_ASYNC_TBL waveform data.





TRUE
The end device has scalars and divisors associated with TD_ASYNC_TBL waveform data.


INHIBIT_OVF_FD_ASYNC_FLAG




FALSE
End device is not inhibiting block overflow on FD_ASYNC_TBL.





TRUE
End device is inhibiting block overflow on FD_ASYNC_TBL.


NOTIFY_ OVF_FD_ASYNC_FLAG
This is a notification setting indication on block overflow for FD_ASYNC_TBL. When this capability is enabled then the End Device shall utilize the appropriate notification mechanism of the communication protocol to inform a remote C12.19 Notification Host about the FD_ASYNC_TBL block overflow.





FALSE
End Device shall not notify a C12.19 Notification Host about block overflows of FD_ASYNC_TBL.





TRUE
End Device shall notify a C12.19 Notification Host about block overflows of FD_ASYNC_TBL.


SCALAR_DIVISOR_FD_ASYNC_FLAG




FALSE
The end device does not have scalars and divisors associated with FD_ASYNC_TBL waveform data.





TRUE
The end device has scalars and divisors associated with FD_ASYNC_TBL waveform data.


INHIBIT_OVF_TD_PERIODIC_FLAG




FALSE
End device is not inhibiting block overflow on TIME_DOMAIN_TBL.





TRUE
End device is inhibiting block overflow on TIME_DOMAIN_TBL.


NOTIFY_OVF_TD_PERIODIC_FLAG
This is a notification setting indication on block overflow for TIME_DOMAIN_TBL. When this capability is enabled then the End Device shall utilize the appropriate notification mechanism of the communication protocol to inform a remote C12.19 Notification Host about the TIME_DOMAIN_TBL block overflow.





FALSE
End Device shall not notify a C12.19 Notification Host about block overflows of TIME_DOMAIN_TBL.





TRUE
End Device shall notify a C12.19 Notification Host about block overflows of TIME_DOMAIN_TBL.


SCALAR_DIVISOR_TD_PERIODIC_FLAG




FALSE
The end device does not have scalars and divisors associated with TIME_DOMAIN_TBL waveform data.





TRUE
The end device has scalars and divisors associated with TIME_DOMAIN_TBL waveform data.


INHIBIT_OVF_FD_PERIODIC_FLAG




FALSE
End device is not inhibiting block overflow on FD_SPECTRA_TBL.





TRUE
End device is inhibiting block overflow on FD_SPECTRA_TBL.


NOTIFY_OVF_FD_PERIODIC_FLAG
This is a notification setting indication on block overflow for FD_SPECTRA_TBL. When this capability is enabled then the End Device shall utilize the appropriate notification mechanism of the communication protocol to inform a remote C12.19 Notification Host about the FD_SPECTRA_TBL block overflow.





FALSE
End Device shall not notify a C12.19 Notification Host about block overflows of FD_SPECTRA_TBL.





TRUE
End Device shall notify a C12.19 Notification Host about block overflows of FD_SPECTRA_TBL.


SCALAR_DIVISOR_FD_PERIODIC_FLAG




FALSE
The end device does not have scalars and divisors associated with FD_SPECTRA_TBL waveform data.





TRUE
The end device has scalars and divisors associated with FD_SPECTRA_TBL waveform data.


REPEAT_TIME_DOMAIN_FLAG
An indication if the end device performs counted repeated time domain waveform capture following a quality of service event.




FALSE
The end device is not repeating counted waveform captures.





TRUE
The end device is repeating counted waveform captures.


REPEAT_FREQUENCY_DOMAIN_FLAG
An indication if the end device performs counted repeated time domain waveform transforms capture following a quality of service event.




FALSE
The end device is not repeating counted waveform transform captures.





TRUE
The end device is repeating counted waveform transform captures.


FREQUENCY_DOMAIN_COMPLEX_FLAG
A flag that indicates whether the end-device is enabled to deliver frequency domain spectral analysis encoded complex elements (the mathematical real and imaginary spectral components).





FALSE
This device is not enabled to report spectral cmponents as complex elements.





TRUE
This device is enabled to report spectral components as complex elements.


FREQUENCY_DOMAIN_PHASOR_FLAG
A flag that indicates whether the end-device is enabled to deliver frequency domain spectral analysis encoded as spectral component phase angle and related magnitude pairs as elements.





FALSE
This device is not enabled to report spectral components as phase angles and magnitude.





TRUE
This device is enabled to report spectral components as phase angles and magnitude.

QUALITY_RESET_CTR_FLAG

An indication that quality counters resets counting is enabled.





FALSE
The end device is not counting quality counters resets.





TRUE
The end device is counting quality counters resets.


INCIDENT_SORTABLE_FLAG 

An indication that the capability to sort the quality of service incidents according to a user specified priority is enabled or disabled. See QUALITY_CONTROL_TBL.





FALSE
The end device is not user programmable to sort incidents. The user shall assume not implied sorting order.





TRUE
The end device is user programmable to sort incidents. The user shall assume the programmed sorting order.

COMMON_SAMPLING_RATE_FLAG
An indication of a setting to provide a different sampling rate for waveform captures on a per-event type basis.





FALSE
The end device is not programmed to allow different sampling rate for the purpose of waveform capture. All quality events shall be captured at the same sampling rate.





TRUE
The end device not programmed to allow different sampling rate for the purpose of waveform capture. All quality events may be captured at different sampling rate.

.


COMMON_NBR_OF_SAMPLES_FLAG
An indication of a setting to collect a different number of samples for waveform captures on a per-event type basis.





FALSE
The end device is not programmed with different number of samples for the purpose of waveform capture. All quality events shall capture the same number of samples.





TRUE
The end device is programmed to collect different number of samples for the purpose of waveform capture. All quality events may capture a different number of samples.

WAVEFORM_FORMATS_BFLD

This set of Booleans specifies the format(s) acceptable for use in waveform capture tables.






This type redefines DIM_QUALITY_OF_SERVICE_TBL.WAVEFORM_FORMATS_BFLD.


INV_UINT8_FLAG
FALSE
The UINT8 format for waveform capture is not used by this end-device.





TRUE
The UINT8 format for waveform capture is used by this end-device.


INV_UINT16_FLAG
FALSE
The UINT16 format for waveform capture is not used by this end-device.





TRUE
The UINT16 format for waveform capture is used by this end-device.


INV_UINT32_FLAG
FALSE
The UINT32 format for waveform capture is not used by this end-device.





TRUE
The UINT32 format for waveform capture is used by this end-device.


INV_INT8_FLAG
FALSE
The INT8 format for waveform capture is not used by this end-device.





TRUE
The INT8 format for waveform capture is used by this end-device.


INV_INT16_FLAG
FALSE
The INT16 format for waveform capture is not used by this end-device.





TRUE
The INT16 format for waveform capture is used by this end-device


INV_INT32_FLAG
FALSE
The INT32 format for waveform capture is not used by this end-device.





TRUE
The INT32 format for waveform capture is used by this end-device


INV_NI_FMAT1_FLAG
FALSE
The NI_FMAT1 format for waveform capture is not used by this end-device.





TRUE
The NI_FMAT1 format for waveform capture is used by this end-device.


INV_NI_FMAT2_FLAG
FALSE
The NI_FMAT2 format for waveform capture is not used by this end-device.





TRUE
The NI_FMAT2 format for waveform capture is used by this end-device.

QS_LIMITS_RCD


This packed record defines the end-device actual maximum quality of service operational limits.






Note: This type redefines DIM_QUALITY_OF_SERVICE_TBL. QS_LIMITS_RCD.

FEATURES


See QS_FEATURES_BFLD.


NBR_OF_EVENT_IDS 

The actual total number unique event identifier descriptors supported by this end-device.


NBR_OF_EVENTS

The actual number of (lack-of) quality of service events that the end-device can record internally.


NBR_OF_INCIDENTS

The actual number of service quality incident reports recorded in QUALITY_INCIDENTS_TBL.

NBR_OF_COINCIDENT_VALUES 
The actual number of coincidental data sources that are bound to any one quality of service event recorded.

WAVEFORM_FORMATS

See WAVEFORM_FORMATS_BFLD.

TD_SAMPLING_RATE

The largest possible sampling rate, in Hz, used by this end device when capturing time-domain waveform data.


NBR_OF_TD_SAMPLES

The actual largest possible number data samples that shall be collected in one waveform capture by this end device when capturing time-domain waveform data.


NBR_OF_TIME_DOMAIN_BLOCKS
The actual number of time-domain waveform blocks that the end-device can capture in ASYNC_TIME_DOMAIN_TBL.


NBR_OF_TIME_DOMAINS_CHANNELS
The actual maximum number of time-domain waveform channels (independent sources) that the end-device can capture per quality of service event.





0
The end-device is not capable of capturing time-domain waveforms.





1..65535
The end-device is capable of capturing time-domain waveforms.


NBR_OF_TD_CHANNELS_PER_BLOCK
The actual number of time-domain waveform channels (independent sources) that the end-device captures per quality of service data block. This value shall be ignored if NBR_OF_TIME_DOMAINS_CHANNELS = 0. Otherwise 0 < NBR_OF_TD_CHANNELS_PER_BLOCK <= NBR_OF_TIME_DOMAINS_CHANNELS.
   
NBR_OF_TD_SAMPLES_PER_BLOCK 
The actual number of time-domain waveform samples that the end-device can capture per quality of service data block per channel.

NBR_OF_TD_PREFETCH_SAMPLES
The actual maximum number of samples that the end-device can capture continuously just prior to the asynchronous event that triggered a waveform capture.


FD_SAMPLING_RATE

The largest possible sampling rate, in Hz, used by this end device when transforming time-domain waveform to frequency domain data.

NBR_OF_FD_SAMPLES

The actual largest number data samples that shall be collected in one waveform capture by this end device when capturing frequency-domain waveform data.


NBR_OF_SPECTRA

The actual largest possible number of spectral components that shall be collected in one spectral capture by this end device when capturing frequency-domain data.


NBR_OF_FREQUENCY_DOMAIN_BLOCKS
The actual number of frequency-domain waveform blocks that the end-device can capture in ASYNC_FREQUENCY_DOMAIN_TBL.


NBR_OF_FREQUENCY_DOMAINS_CHANNELS
The actual maximum number of frequency-domain waveform channels (independent sources) that the end-device can capture per quality of service event.





0
The end-device is not enabled to capture frequency-domain waveforms.





1..65535
The end-device is capturing frequency-domain waveforms up to this number of channels.


NBR_OF_FD_CHANNELS_PER_BLOCK
The actual number of frequency-domain waveform channels (independent sources) that the end-device captures per quality of service data block. This value shall be ignored if NBR_OF_FREQUENCY_DOMAINS_CHANNELS = 0. Otherwise 0 < NBR_OF_FD_CHANNELS_PER_BLOCK <= NBR_OF_FREQUENCY_DOMAINS_CHANNELS.
   
NBR_OF_FD_SPECTRA_PER_BLOCK 
The actual number of frequency-domain spectral components that the end-device reports per quality of service data block per channel.





This value shall be equal to the number of signal spectral components desired + 1. Although this value is numerically limited by the defining unsigned integer type; practically the maximum spectral component possible shall be limited by the Nyquest frequency defined by (sampling frequency / 2) in Hz. This will avoid the appearance of false aliases in the discrete Fourier transform of the waveform.


NBR_OF_FD_PREFETCH_SAMPLES
The actual maximum number of samples that the end-device can capture continuously just prior to the asynchronous event that triggered a frequency-domain capture.

Table 152 Quality of Service Control table

This table provides selections of quality of service sources and related thresholds for the reporting of quality of service events and capture of waveforms.

Table 152 Data Description

TYPE CAPTURE_CONTROL_BFLD = BIT FIELD OF UINT16

IF GEN_CONFIG_TBL.STD_TBLS_USED[TD_ASYNC_TBL] THEN



TIME_DOMAIN_FLAG
: BOOL(0);


END;


IF GEN_CONFIG_TBL.STD_TBLS_USED[FD_ASYNC_TBL] THEN



FREQUENCY_DOMAIN_FLAG
: BOOL(1);


END;


REPORT_ON_EXIT_FLAG
: BOOL(2);

REPORT_ON_DETECT_FLAG
: BOOL(3);


COMPARE_SIGNED_FLAG
: BOOL(4);

COMPARE_PEAK_FLAG
: BOOL(5);

COMPARE_RMS_FLAG
: BOOL(6);

REPEAT_FLAG
: BOOL(7);

VALUE_REPORT_CTRL
: UINT(8..11);


FILLER


: FILL(12..15);

END;
TYPE LIMITS_INCLUSION_BFLD=BIT FIELD OF UINT8


HI_FLAG

: BOOL(0);


HIHI_FLAG

: BOOL(1);


LO_FLAG

: BOOL(2);


LOLO_FLAG

: BOOL(3);

FILLER


: FILL(4..7);

END;
TYPE NOMINAL_VALUE_RCD = PACKED RECORD

INCLUSION_CTL
: LIMITS_INCLUSION_BFLD

NOMINAL_VALUE
: NI_FMAT2;

IF INCLUSION_CTL.HI_FLAG THEN


HI

: NI_FMAT2;

END;

IF INCLUSION_CTL.HIHI_FLAG THEN



HIHI

: NI_FMAT2;

END;


IF INCLUSION_CTL.LO_FLAG THEN



LO

: NI_FMAT2;

END;


IF INCLUSION_CTL.LOLO_FLAG THEN



LOLO

: NI_FMAT2;

END;



END;

TYPE WAVEFORM_CHANNEL_SOURCE_ID_RCD = PACKED_RECORD


SOURCE_ID
: UINT16;


IF ACT_QUALITY_OF_SERVICE_TBL.FEATURES.TD_SCALAR_DIVISOR_FLAG  THEN



SCALAR
: UINT16;



DIVISOR
: UINT16;


END;

END;

TYPE TIME_DOMAIN_CONTROL_RCD = PACKED RECORD

TIME_CAPTURE_TYPE
:  UINT8;


IF ACT_QUALITY_OF_SERVICE_TBL.




FEATURES.COMMON_SAMPLING_RATE_FLAG == FALSE THEN



SAMPLING_RATE
: UINT32;


END;


IF ACT_QUALITY_OF_SERVICE_TBL.




FEATURES.COMMON_NBR_OF_SAMPLES_FLAG  == FALSE THEN



NBR_OF_SAMPLES

: UINT32;



NBR_OF_PREFETCH_SAMPLES
: UINT32;


END;


NBR_OF_CHANNELS
: UINT8;


CHANNEL_SOURCE_ID
: ARRAY [



ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TIME_DOMAINS_CHANNELS] OF WAVEFORM_CHANNEL_SOURCE_ID_RCD;


IF ACT_QUALITY_OF_SERVICE_TBL.FEATURES.REPEAT_TIME_DOMAIN_FLAG THEN



NBR_OF_WAVEFORM_REPEAT
: UINT16;



WAVEFORM_REPEAT_DELAY
: HTIME;


END;

END;

TYPE FREQUENCY_DOMAIN_CONTROL_RCD = PACKED RECORD

FREQUENCY_CAPTURE_TYPE
:  UINT8;

enum HARMONIC, INTERHARMONIC, DISCRETE_SPECTRA

IF ACT_QUALITY_OF_SERVICE_TBL.





FEATURES.COMMON_SAMPLING_RATE_FLAG == FALSE THEN



SAMPLING_RATE
: UINT32;


END;


IF ACT_QUALITY_OF_SERVICE_TBL.





FEATURES.COMMON_NBR_OF_SAMPLES_FLAG  == FALSE THEN



NBR_OF_SAMPLES

: UINT32;



NBR_OF_PREFETCH_SAMPLES
: UINT32;



NBR_OF_SPECTRA
: UINT8;


END;


NBR_OF_CHANNELS
: UINT8;


CHANNEL_SOURCE_ID
: ARRAY [



ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_FREQUENCY_DOMAINS_CHANNELS] OF WAVEFORM_CHANNEL_SOURCE_ID_RCD;


IF ACT_QUALITY_OF_SERVICE_TBL.FEATURES.REPEAT_FREQUENCY_DOMAIN_FLAG THEN



NBR_OF_WAVEFORM_REPEAT
: UINT16;



WAVEFORM_REPEAT_DELAY
: HTIME;


END;

END;

TYPE QUALITY_DESC_RCD = PACKED_RECORD


SOURCE_ID

: UINT16;


COINCIDENT_SOURCE_ID
: ARRAY [




ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_COINCIDENT_VALUES]




OF UINT16;


COINCIDENT_SOURCE_ENABLE_FLAG: SET (




(ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_COINCIDENT_VALUES + 7)/8);


CAPTURE_CONTROL
: CAPTURE_CONTROL_BFLD;

IF GEN_CONFIG_TBL.STD_TBLS_USED[TD_ASYNC_TBL] THEN



TD_ASYNC_CONTROL : TIME_DOMAIN_CONTROL_RCD;

END;


IF GEN_CONFIG_TBL.STD_TBLS_USED[FD_ASYNC_TBL] THEN



FD_ASYNC_CONTROL : FREQUENCY_DOMAIN_CONTROL_RCD;


END;


IF GEN_CONFIG_TBL.STD_TBLS_USED[TIME_DOMAIN_TBL] THEN



TD_PERIODIC_INTERVAL
: UINT32;



TD_PERIODIC_WAVEFORM_CONTROL : TIME_DOMAIN_CONTROL_RCD;



NOMINAL_POSITIVE_LIMITS
: NOMINAL_VALUE_RCD;



NOMINAL_NEGATIVE_LIMITS
: NOMINAL_VALUE_RCD;


END;

IF GEN_CONFIG_TBL.STD_TBLS_USED[FD_SPECTRA_TBL] THEN


FD_PERIODIC_INTERVAL
: UINT32;



FD_PERIODIC_WAVEFORM_CONTROL : FREQUENCY_DOMAIN_CONTROL_RCD;



FREQUENCY_LIMITS

:ARRAY 
[QUALITY_CONTROL_TBL .NBR_OF_SPECTRA] 





OF NOMINAL_VALUE_RCD;



FREQUENCY_LIST

:ARRAY [QUALITY_CONTROL_TBL
.NBR_OF_SPECTRA] 





OF NIFMT2


END;



MIN_DURATION
: HTIME;

EXCLUSION_DURATION
: HTIME;


EXCLUSION_CONDITIONS
:SET((ACT_QUALITY_OF_SERVICE_TBL .NBR_OF_EVENTS+7)/8) ;

TRANSITION_CONDITIONS
:SET((ACT_QUALITY_OF_SERVICE_TBL .NBR_OF_EVENTS+7)/8) ;
END;

TYPE NOTIFY_OVERFLOW_CONTROL_RCD = PACKED RECORD


IF GEN_CONFIG_TBL.STD_TBLS_USED[QUALITY_LOG_TBL] AND 



ACT_QUALITY_OF_SERVICE_TBL.FEATURES.NOTIFY_OVF_QS_LOG_FLAG THEN



QS_LOG_CTRL
: STD.LIST_OVERFLOW_CONTROL_RCD;

END;


IF GEN_CONFIG_TBL.STD_TBLS_USED[TD_ASYNC_TBL] AND



ACT_QUALITY_OF_SERVICE_TBL.FEATURES.NOTIFY_OVF_TD_ASYNC_FLAG THEN



TD_ASYNC_CTRL: STD.LIST_OVERFLOW_CONTROL_RCD;


END;


IF GEN_CONFIG_TBL.STD_TBLS_USED[FD_ASYNC_TBL] AND



ACT_QUALITY_OF_SERVICE_TBL.FEATURES.NOTIFY_OVF_FD_ASYNC_FLAG THEN



FD_ASYNC_CTRL: STD.LIST_OVERFLOW_CONTROL_RCD;


END;


IF GEN_CONFIG_TBL.STD_TBLS_USED[TIME_DOMAIN_TBL] AND



ACT_QUALITY_OF_SERVICE_TBL.FEATURES.NOTIFY_OVF_TD_PERIODIC_FLAG THEN



TD_PERIODIC_CTRL: STD.LIST_OVERFLOW_CONTROL_RCD;


END;


IF GEN_CONFIG_TBL.STD_TBLS_USED[FD_SPECTRA_TBL] AND



ACT_QUALITY_OF_SERVICE_TBL.FEATURES.NOTIFY_OVF_FD_PERIODIC_FLAG THEN



FD_PERIODIC_CTRL: STD.LIST_OVERFLOW_CONTROL_RCD;


END;

END

TYPE QUALITY_CONTROL_RCD = PACKED RECORD


IF GEN_CONFIG_TBL.STD_TBLS_USED[TD_ASYNC_TBL] OR


    GEN_CONFIG_TBL.STD_TBLS_USED[TIME_DOMAIN_TBL] THEN



TD_SAMPLES_FORMAT_CODE
: UINT8;



IF ACT_QUALITY_OF_SERVICE_TBL.





FEATURES.COMMON_SAMPLING_RATE_FLAG THEN




TD_SAMPLING_RATE
: UINT32;



END;



IF ACT_QUALITY_OF_SERVICE_TBL.





FEATURES.COMMON_NBR_OF_SAMPLES_FLAG  THEN




NBR_OF_TD_SAMPLES

: UINT32;




NBR_OF_TD_PREFETCH_SAMPLES
: UINT32;



END;


END;


IF GEN_CONFIG_TBL.STD_TBLS_USED[FD_ASYNC_TBL] OR


    GEN_CONFIG_TBL.STD_TBLS_USED[FD_SPECTRA_TBL] THEN



FD_SAMPLES_FORMAT_CODE
: UINT8;



IF ACT_QUALITY_OF_SERVICE_TBL.





FEATURES.COMMON_SAMPLING_RATE_FLAG THEN




FD_SAMPLING_RATE
: UINT32;



END;



IF ACT_QUALITY_OF_SERVICE_TBL.





FEATURES.COMMON_NBR_OF_SAMPLES_FLAG THEN



NBR_OF_FD_SAMPLES

: UINT32;




NBR_OF_FD_PREFETCH_SAMPLES
: UINT32;




NBR_OF_SPECTRA

: UINT8;



END;


END;


IF ACT_QUALITY_OF_SERVICE_TBL.FEATURES.INCIDENT_SORTABLE_FLAG THEN



INCIDENT_SORT_ORDER
: UINT8;


END


NOTIFY_OVERFLOW_CONTROL
: NOTIFY_OVERFLOW_CONTROL_RCD;

QUALITY_DESC : ARRAY [ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_EVENT_IDS] OF QUALITY_DESC_RCD;

END;

TABLE 152 QUALITY_CONTROL_TBL = QUALITY_CONTROL_RCD;

Identifier


Value
Definition
CAPTURE_CONTROL_BFLD

A descriptor defining what information is captured in other tables. It also provides direction on how to perform comparisons when establishing out-of-limits conditions.


TIME_DOMAIN_FLAG

An indication to produce a waveform in TD_ASYNC_TBL upon quality of service event.





FALSE
Do not capture a waveform.





TRUE
Capture a waveform.


FREQUENCY_DOMAIN_FLAG

An indication to produce a frequency spectrum in FD_ASYNC_TBL upon quality of service event.





FALSE
Do not capture a frequency spectrum.





TRUE
Capture a frequency spectrum.


REPORT_ON_EXIT_FLAG

An indication to produce quality of service event upon end of condition. The condition ceases after it has been established as per exclusions and set limits, then a follow-up event supersedes transitions it into another, or the offending measurement is reports to be back within acceptable limits.





FALSE
Do generate a quality event.





TRUE
Generate a quality event.


REPORT_ON_DETECT_FLAG

An indication to produce quality of service event upon detection of condition as per exclusions and set acceptance limits.





FALSE
Do generate a quality event.





TRUE
Generate a quality event.


COMPARE_SIGNED_FLAG

An indication to compare a signed input signal or calculation.





FALSE
Compare the signal magnitude against the NOMINAL_POSITIVE_LIMITS.





TRUE
Compare the signed signal against the signed limits NOMINAL_POSITIVE_LIMITS or NOMINAL_NEGATIVE_LIMITS as indicated by the signal sign.


COMPARE_PEAK_FLAG

An indication to compare the largest per-cycle value of an input signal or calculation against the set limits.





FALSE
Compare the RMS or average of the signal against the limits as per COMPARE_RMS_FLAG.





TRUE
Compare the peak of the signal against the set limits.


COMPARE_RMS_FLAG

An indication to compare the RMS of an input signal or calculation against the set limits. This flag shall be ignored when COMPARE_PEAK_FLAG = TRUE.





FALSE
Compare the average of the signal against the limits.





TRUE
Compare the RMS of the signal against the limits.

.


REPEAT_FLAG 

An indication to enable or disable auto waveform repeat-capture following a quality of service event.





FALSE
Do not repeat waveform captures.





TRUE
Enable repeated waveform captures.


VALUE_REPORT_CTRL

Defines the method used to capture the actual measurement value that is associated with the quality of service incident.





0
The worst (minimum or maximum as per measurement type) value sensed for this incident. 




1
The average value calculated during this incident.





2
The average of the absolute value calculated during this incident.





3
The average of the RMS value calculated during this incident.





4
The maximum value sensed for this incident.





5
The minimum value sensed for this incident.





6
The last value sensed as the incident was reported.





7..15
Reserved.

LIMITS_INCLUSION_BFLD

A descriptor of which components of limits are present.


HI_FLAG


Describes if a hi limit is present




TRUE
The limit is present




FALSE
The limit is not present

HIHI_FLAG


Describes if a hihi limit is present





TRUE
The limit is present





FALSE
The limit is not present


LO_FLAG


Describes if a lo limit is present





TRUE
The limit is present





FALSE
The limit is not present


LOLO_FLAG


Describes if a lolo limit is present





TRUE
The limit is present





FALSE
The limit is not present

NOMINAL_VALUE_RCD

A descriptor defining what a nominal measurement is the acceptable variation from the nominal values.

INCLUSION_CTL

Describes which limits are present in this descriptor.

NOMINAL_VALUE

The nominal reference measurement or calculation value. Related set points are expressed as percentage of this value.

LOW_SET_POINT

The nominal low limit in percent. Values less or equal to   NOMINAL_VALUE * LOW_SET_POINT / 100 are considered outside the acceptable operating range of values. LOW_SET_POINT may be greater than HIGH_SET_POINT

HIGH_SET_POINT

The nominal high limit in percent. Values greater or equal to   NOMINAL_VALUE * HIGH_SET_POINT / 100 are considered outside the acceptable operating range of values. HIGH_SET_POINT may be smaller than LOW_SET_POINT
WAVEFORM_CHANNEL_SOURCE_ID_RCD
Waveform channel source selector and scaling factors.

SOURCE_ID


A data source selector from data source tables. This identifies the measurement source that is associated with this quality of service waveform time-domain capture or waveform-transform.

SCALAR


A scalar that has been applied to each sample value.  The sample value needs to be divided by this SCALAR to recover the original value. When absent the application shall assume the value 1.0. Additional constants and offsets may be applied subsequently according to the definitions and values provided in the relevant data source table.


DIVISOR


A divisor that has been applied to each sample value.  The sample value needs to be multiplied by this DIVISOR to recover the original value. When absent the application shall assume the value 1.0. Additional constants and offsets may be applied subsequently according to the definitions and values provided in the relevant data source table.

TIME_DOMAIN_CONTROL_RCD

A control element for time-domain waveform capture. It determines the sampling characteristics and related input channels. 

TIME_CAPTURE_TYPE

This type identifies the nature of the time domain capture trace





0
POINT_ON_WAVE – digitized waveform data points





1
RMS – digitized output of rms calculation of waveform using 1 cycle integration period





2..255
Reserved.


SAMPLING_RATE 

The sampling rate in Hz used to capture or analyze waveforms. This value is common to all channels associated with this element.






Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL.TD_SAMPLING_RATE.

NBR_OF_SAMPLES

The total number of samples to capture at the indicated sampling rate. This value is common to all channels associated with this control record.






Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TD_SAMPLES.


NBR_OF_PREFETCH_SAMPLES 
The number of samples that the end-device shall capture continuously just prior to the asynchronous event that triggered a waveform capture.





Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_TD_PREFETCH_SAMPLES.


NBR_OF_CHANNELS

The number of channels that will be captured as a result of the event controlled by this entry.






Note: this value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL .NBR_OF_TIME_DOMAINS_CHANNELS.


CHANNEL_SOURCE_ID

The channel data source descriptor and scalars. See WAVEFORM_CHANNEL_SOURCE_ID_RCD.

NBR_OF_WAVEFORM_REPEAT
The number of additional consecutive waveforms that shall be captured as a result of this quality of service event.

WAVEFORM_REPEAT_DELAY

The delay period between additional consecutive waveforms that are captured as a result of this quality of service event.

FREQUENCY_DOMAIN_CONTROL_RCD


FREQUENCY_CAPTURE_TYPE
This type identifies the nature of the frequency domain capture trace





0
HARMONIC – the frequencies in the spectrum are harmonically related.





1
INTERHARMONIC – the frequencies in the spectrum are interharmonic group values





2
DISCRETE_SPECTRA – the frequencies in the spectrum are specified as a list





3..255
Reserved.


SAMPLING_RATE 

The sampling rate in Hz used to capture waveforms. This value is common to all channels associated with this element.






Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL.FD_SAMPLING_RATE.

NBR_OF_SAMPLES

The total number of samples to capture at the indicated sampling rate. This value is common to all channels associated with this control record.






Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_FD_SAMPLES and this must equate to an integral number of cycles.

NBR_OF_PREFETCH_SAMPLES 
The number of samples that the end-device shall capture continuously just prior to the asynchronous event that triggered a waveform capture.






Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_FD_PREFETCH_SAMPLES.

This does not apply for frequency.


NBR_OF_SPECTRA

The total number of spectral entries to retain following the frequency-domain information capture. The actual number of elements recorded will be one (1) greater than this value to allow for the DC component (bias) to be recorded as well. This value is common to all channels associated with this entry.






Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_SPECTRA.


NBR_OF_CHANNELS

The number of channels that will be captured as a result of the event controlled by this entry.






Note: this value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL .NBR_OF_FREQUENCY_DOMAINS_CHANNELS.


CHANNEL_SOURCE_ID

The channel data source descriptor and scalars. See WAVEFORM_CHANNEL_SOURCE_ID_RCD.


NBR_OF_WAVEFORM_REPEAT
The number of additional consecutive waveforms that shall be captured as a result of this quality of service event.


WAVEFORM_REPEAT_DELAY

The delay period between additional consecutive waveforms that are captured as a result of this quality of service event.

QUALITY_DESC_RCD


A single entry used to describe the quality of service processing criteria and event production rules.


SOURCE_ID


A data source selector from data source tables. This identifies the measurement source that is associated with this quality of service incident report. The same SOURCE_ID may be used in different entries to enable the End Device to capture different manifestations of the same measurement.

COINCIDENT_SOURCE_ID

A collection of data source selectors from data source tables. These identify the related measurement sources that are associated with this quality of service incident report selected by .SOURCE_ID.


COINCIDENT_SOURCE_ENABLE_FLAG
A collection of flags that 1:1 correspond to .COINCIDENT_SOURCE_ID. Entries in quality of service tables which report coincident values shall be assumed to be valid when this flag is set to TRUE. 





FALSE
 The corresponding COINCIDENT_SOURCE_ID entry does not contain a valid source identifier. Therefore the corresponding measurement shall be ignored.






TRUE
 The corresponding COINCIDENT_SOURCE_ID entry is a valid source identifier. Therefore the corresponding measurement is meaningful.


CAPTURE_CONTROL

See CAPTURE_CONTROL_BFLD.


TD_ASYNC_CONTROL 
The time-domain waveform-capture control element for TD_ASYNC_TBL. See TIME_DOMAIN_CONTROL_RCD.


FD_ASYNC_CONTROL 
The frequency-domain waveform-transform control element for FD_ASYNC_TBL. See FREQUENCY_DOMAIN_CONTROL_RCD.


TD_PERIODIC_INTERVAL 

The time-domain triggering interval in seconds.

TD_PERIODIC_WAVEFORM_CONTROL 
The time-domain waveform-capture control element for TIME_DOMAIN_TBL. See TIME_DOMAIN_CONTROL_RCD.

NOMINAL_POSITIVE_LIMITS

The actual nominal relative limits using signed comparisons or positive magnitudes. See NOMINAL_VALUE_RCD.


NOMINAL_NEGATIVE_LIMITS

The actual nominal relative limits using signed comparisons for negative magnitudes. See NOMINAL_VALUE_RCD.


FD_PERIODIC_INTERVAL 

The frequency-domain triggering interval in seconds.


FD_PERIODIC_WAVEFORM_CONTROL 
The frequency-domain waveform-transform control element for FD_SPECTRA_TBL. See FREQUENCY_DOMAIN_CONTROL_RCD.


FREQUENCY_LIMITS

Array of NOMINAL_VALUE_RCD structures for each frequency of analysis

FREQUENCY_LIST

The list of frequencies for which analysis is performed



MIN_DURATION

The minimum amount of time a condition needs to persist beyond nominal limits before is reported as a quality of service event.

EXCLUSION_DURATION

The amount of time to disable event detection following an event detection. This excludes end-to-end quality event detections.


EXCLUSION_CONDITIONS

A set of flags that are select positional a quality of service source from this table.





FALSE
An indication that when the corresponding (that) event condition does not impact on the detection of this event.





TRUE
An indication that when the corresponding (that) event condition is detected then this event shall not be reported as if the condition does not exist.


TRANSITION_CONDITIONS

A set of flags that are select positional a quality of service source from this table.





FALSE
An indication that when the corresponding (that) event condition does not impact the detection of this event.





TRUE
An indication that when the corresponding (that) event condition is detected then that event is a  follow-up event. Resulting in an event exit condition for the current event. Normally exit conditions do not generate events.
NOTIFY_OVERFLOW_CONTROL_RCD
A control structure used to manage the notification conditions of each of the quality of service lists.


QS_LOG_CTRL

The list overflow notification constraints element for quality of service log table, QUALITY_LOG_TBL.


TD_ASYNC_CTRL

The list overflow notification constraints element for asynchronous time-domain waveforms table, TD_ASYC_WAVEFORM_TBL.


FD_ASYNC_CTRL

The list overflow notification constraints element for asynchronous frequency-domain spectrum table, FD_ASYC_WAVEFORM_TBL.


TD_PERIODIC_CTRL

The list overflow notification constraints element for periodic time-domain waveforms table, TIME_DOMAIN_TBL.


FD_PERIODIC_CTRL

The list overflow notification constraints element for periodic frequency-domain spectra table, FD_SPECTRA_TBL.

QUALITY_CONTROL_RCD

A collection of quality of service sources and operation parameters. A reference to an even in a processing list is made using the entry index into to the array contain within. This packed record contains common values that are shared among all quality of service event reports and event specific settings.

TD_SAMPLES_FORMAT_CODE
This is a single code selecting the format for all time-domain waveform data. Possible values are as per LP_DATA_SET1_TBL.DATA_SELCTION_RCD.INT_FMT_CDE1. This value is common to all time-domain waveform captured sources and channels.

TD_SAMPLING_RATE

The sampling rate in Hz used to capture all time-domain waveforms. This value is common to all channels. This value is common to all time-domain waveform captured sources and channels.





Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL.TD_SAMPLING_RATE.

NBR_OF_TD_SAMPLES

The total number of samples to capture at the indicated sampling rate. This value is common to all time-domain waveform captured sources and channels.






Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TD_SAMPLES.


NBR_OF_TD_PREFETCH_SAMPLES
The number of samples to pre-fetch prior to event time-stamp at the indicated sampling rate. This value is common to all time-domain waveform captured sources and channels.


FD_SAMPLES_FORMAT_CODE 
This is a single code selecting the format for all frequency-domain transformed waveform data. Possible values are as per LP_DATA_SET1_TBL.DATA_SELCTION_RCD.INT_FMT_CDE1. This value is common to all frequency-domain waveform-transform captured sources and channels.


FD_SAMPLING_RATE

The sampling rate in Hz used to capture all frequency-domain spectra. This value is common to all channels. This value is common to all frequency-domain waveform-transform captured sources and channels.





Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL.FD_SAMPLING_RATE.


NBR_OF_FD_SAMPLES

The total number of samples to capture at the indicated sampling rate. This value is common to all frequency-domain waveform-transform captured sources and channels.






Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_FD_SAMPLES.


NBR_OF_FD_PREFETCH_SAMPLES
The number of samples to pre-fetch prior to event time-stamp at the indicated sampling rate. This value is common to all frequency-domain waveform-transform captured sources and channels.


NBR_OF_SPECTRA

The total number of spectra to retain following the time-domain to frequency-domain transformation. The actual number of elements recorded will be one (1) greater than this value to allow for the DC component (bias) to be recorded as well. This value is common to all frequency-domain waveform-transform captured sources and channels (except when recording  discrete spectra using a list)





Note: This value shall be less or equal to ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_SPECTRA.

INCIDENT_SORT_ORDER

The sorting algorithm used to report quality of service incidents in QUALITY_INCIDENTS_TBL. The application may read back this field to check whether the algorithm requested is supported. The End Device shall reset this value to zero if the desired algorithm is not supported by the End Device.





When not implemented, this value shall be assumed to be zero (0).






0
Default value. The incidents are not sorted in any particular order. The application shall not assume any sorting order or placement priority. The application may assume that all events reported are most recent.





1
The incidents are sorted by time of event. Newer (more recent) events are placed at lower array indices. The application may assume that all events reported are most recent.





2
The incidents are sorted by time of event. Newer (more recent) events are placed at highest array indices. The application may assume that all events reported are most recent.





3
The incidents are sorted by the magnitude of the event severity. Most severe events are placed at lower array indices. The application may assume that all events reported are the worst since the most recent power quality reset occurred.





4
The incidents are sorted by the magnitude of the event severity. Most severe events are placed at highest array indices. The application may assume that all events reported are the worst since the most recent power quality reset occurred.






5
The incidents are sorted by the duration of the event. Most persistent events are placed at lowest array indices. The application may assume that all events reported are the longest since the most recent power quality reset occurred.






6
The incidents are sorted by the duration of the event. Most persistent events are placed at highest array indices. The application may assume that all events reported are the longest since the most recent power quality reset occurred.






7..255
Reserved


NOTIFY_OVERFLOW_CONTROL
A control element that manages the list overflow generations of warnings and notifications. See NOTIFY_OVERFLOW_CONTROL_RCD.


QUALITY_DESC

An array of quality of service set-up and control elements. Each entry in this array represents one independent control element for a quality of service report. Each defines the quality of service source and event specific data capture and reporting parameters. See QUALITY_DESC_RCD.
Table 153 Quality of service incidents table

This table provides a real-time summary of quality of service reports that were reported by the end-device. The entries have a fixed order. Older values are replaced by newer values and peak values are ordered according to the event severity magnitude in ascending.
Table 153 Data Description

TYPE QUALITY_ITEM_RCD = PACKED RECORD


EVENT_START_TIME
: HTIME_DATE;


EVENT_TIME_STAMP
: HTIME_DATE;


IF GEN_CONFIG_TBL.STD_TBLS_USED[QUALITY_LOG_TBL] THEN



QUALITY_LOG_SEQ_NBR
: UINT32;


END;


EVENT_VALUE
: NI_FMAT2;


COINCIDENT_VALUE
: ARRAY[




ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_COINCIDENT_VALUES]




OF NI_FMAT2;

END;

TYPE QUALITY_EVENT_RCD = PACKED RECORD


TOTAL_NBR_OF_INCIDENTS
: UINT32;

EVENT_DATA

: QUALITY_ITEM_RCD;


EVENT_PAST_DATA_VALID_FLAG
: SET (



(ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_INCIDENTS + 7)/8);


EVENT_PAST_DATA
: ARRAY [



ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_ INCIDENTS] OF QUALITY_ITEM_RCD;

END;

TYPE QUALITY_INCIDENTS_RCD = PACKED RECORD


IF ACT_QUALITY_OF_SERVICE_TBL.QUALITY_RESET_CTR_FLAG THEN



NBR_QUALITY_RESETS
: UINT8;


END;


QUALITY_EVENT_DATA
: ARRAY[ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_EVENT_IDS] OF QUALITY_EVENT_RCD;

END;

TABLE 153 QUALITY_INCIDENTS_TBL = QUALITY_INCIDENTS_RCD;

Identifier


Value
Definition
QUALITY_INCIDENTS_RCD

A collection of counters and time stamps that summarize all quality of service reports.


NBR_QUALITY_RESETS

Indicates the number of quality event counter resets executed by the end device.


QUALITY_EVENT_DATA

An array that that maps 1:1 one entry for each possible quality of service exception report. See QUALITY_EVENT_RCD.

QUALITY_EVENT_RCD

A container of for the counters and time stamps of one type of quality of service report.


TOTAL_NBR_OF_INCIDENTS

The total number of time this quality report was generated since the last quality report reset.


EVENT_DATA


Information regarding the latest incident. See QUALITY_ITEM_RCD.


EVENT_PAST_DATA_VALID_FLAG
A collection of flags each corresponding 1:1 to an EVENT_PAST_DATA entry in this table.






FALSE
Ignore measurement.







The EVENT_PAST_DATA entry in this table at the corresponding array index does not contain a valid value.






TRUE
Valid measurement value.







The EVENT_PAST_DATA entry in this table at the corresponding array index contains a valid value.


EVENT_PAST_DATA

A collection of past quality of service incidents values ordered by incident severity as selected by QUALITY_CONTROL_TBL .QUALITY_CONTROL_RCD .INCIDENT_SORT_ORDER.

QUALITY_ITEM_RCD


A single summary report of a quality of service incidents.


EVENT_START_TIME

The time when this event condition was initially detected. Also it is identical in value to of QUALITY_LOG_TBL.QUALITY_LOG_ENTRY_RCD.EVENT_TIME_STAMP.


EVENT_TIME_STAMP

High resolution date and time for this incident. This is the time when the event was persisted long enough for it to be reported. The time difference between EVENT_TIME_STAMP and EVENT_START_TIME is the event duration prior to reporting. Also it is identical in value to of QUALITY_LOG_TBL.QUALITY_LOG_ENTRY_RCD.EVENT_TIME_STAMP.

QUALITY_LOG_SEQ_NBR

Associated event id used to correlate this report with the corresponding entry in QUALITY_LOG_TBL.


EVENT_VALUE

The actual value that was measured when triggered this report. The measurement reporting algorithm is further qualified by the corresponding entry in QUALITY_CONTROL_TBL .CAPTURE_CONTROL_BFLD .VALUE_REPORT_CTRL.

COINCIDENT_VALUE

A collection of coincidental measurements that were taken at the time .EVENT_VALUE was detected. An entry in this array is valid if the corresponding flag QUALITY_CONTROL_TBL .QUALITY_DESC_RCD .COINCIDENT_SOURCE_ENABLE_FLAG entry was set to TRUE for this event. The measurement reporting algorithm is further qualified by the corresponding entry in QUALITY_CONTROL_TBL .CAPTURE_CONTROL_BFLD .VALUE_REPORT_CTRL.

Table 154 Quality of service log table

This table provides a log capture area for any quality of service event. It contains the necessary information to identify the event trigger related captured waveforms and incident reports.

The table is organized as a list of ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_EVENTS data entries. Each entry represents one quality of service report. Each report is cross referenced to the event source, EVENT_ID, an index into QUALITY_CONTROL_TBL and related wave capture tables, as shown below:
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Table 154 Data Description

TYPE QUALITY_LOG_ENTRY_RCD = PACKED RECORD


EVENT_START_TIME
: HTIME_DATE;


EVENT_TIME_STAMP
: HTIME_DATE;


EVENT_SEQ_NBR
: UINT16;


EVENT_ID

: UINT16;


IF GEN_CONFIG_TBL.STD_TBLS_USED[TD_ASYNC_TBL] THEN



TD_ASYNC_SEQ_NBR
: UINT32;


END;



IF GEN_CONFIG_TBL.STD_TBLS_USED[FD_ASYNC_TBL] THEN



FD_ASYNC_SEQ_NBR
: UINT32;


END;

EVENT_VALUE 
: NI_FMAT2;

COINCIDENT_VALUE
: ARRAY[




ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_COINCIDENT_VALUES]




OF NI_FMAT2;

END;


TYPE QUALITY_LOG_RCD = PACKED RECORD


LIST_STATUS
: WAVEFORM_LIST_STATUS_RCD ;

ENTRIES : ARRAY [ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_EVENTS] OF QUALITY_LOG_ENTRY_RCD;

END;

TABLE 154 QUALITY_LOG_TBL = QUALITY_LOG_RCD;

Identifier


Value
Definition
QUALITY_LOG_ENTRY_RCD

A single entry in the quality of service event list.


EVENT_START_TIME

The time when this event condition was initially detected.


EVENT_TIME_STAMP

High resolution date and time for this incident. This is the time when the event was persisted long enough for it to be reported. The time difference between EVENT_TIME_STAMP and EVENT_START_TIME is the event duration prior to reporting..


EVENT_SEQ_NBR

Event sequence number. It increments with quality of service incident that is logged in this table.


EVENT_ID


The index of the event descriptor in QUALITY_CONTROL_TBL which was the source of this entry.


TD_ASYNC_SEQ_NBR
The sequence number of the first waveform block that was captured in TD_ASYNC_TBL.


FD_ASYNC_SEQ_NBR
The sequence number of the first waveform block that was captured in FD_ASYNC_TBL.


 EVENT_VALUE

The actual value that was measured when triggered this report. The measurement reporting algorithm is further qualified by the corresponding entry in QUALITY_CONTROL_TBL .CAPTURE_CONTROL_BFLD .VALUE_REPORT_CTRL.


COINCIDENT_VALUE

A collection of coincidental measurements that were taken at the time .EVENT_VALUE was detected. An entry in this array is valid if the corresponding flag QUALITY_CONTROL_TBL .QUALITY_DESC_RCD .COINCIDENT_SOURCE_ENABLE_FLAG entry was set to TRUE for this event. The measurement reporting algorithm is further qualified by the corresponding entry in QUALITY_CONTROL_TBL .CAPTURE_CONTROL_BFLD .VALUE_REPORT_CTRL.

QUALITY_LOG_RCD


A container for all quality of service event entries.


LIST_STATUS


List status. See WAVEFORM_LIST_STATUS_RCD.


ENTRIES


An array of entries, each holds one quality of service out-of-limits report. See QUALITY_LOG_ENTRY_RCD.

Table 155 Asynchronous time domain waveforms table

This table provides a waveform capture area for time-domain waveforms that are triggered by a quality of service event. It contains the necessary information to identify the event trigger.

The table is organized as a list of ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TIME_DOMAIN_BLOCKS data blocks. Each data block can hold up-to ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TD_SAMPLES_PER_BLOCK samples from one or more input channels, to a maximum of ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_TD_CHANNELS_PER_BLOCK channels as shown below:

[image: image2]
When this triggering event requires more than NBR_OF_TD_CHANNELS_PER_BLOCK waveforms to be reported, additional blocks are provided, each containing NBR_OF_TD_CHANNELS_PER_BLOCK waveforms until the number of channels is exhausted. The actual number of valid channels in a block is indicated by the block header NBR_CHANNELS element.
When, in addition, the triggering event requires more than NBR_OF_TD_SAMPLES_PER_BLOCK samples to be recorded contiguously, then additional data blocks (or groups of blocks) will be created until all requested samples are reported.

Table 155 Data Description

TYPE TD_BLOCK_HEADER_RCD = PACKED RECORD


ASSOCIATED_EVENT_ID

: UINT16;


ASSOCIATED_EVENT_SEQ_NBR
: UINT32; 


ASSOCIATED_EVENT_TIME_STAMP
: HTIME_DATE;


NBR_SAMPLES

: UINT16; 


NBR_CHANNELS

: UINT16;


END_BLOCK_TIME_STAMP

: HTIME_DATE;


BLOCK_CHANNEL_OFFSET

: UINT16;


WAVEFORM_SEGMENT_NBR

: UINT16;


EVENT_SAMPLE_OFFSET

: INT32;


SAMPLING_RATE

: UINT32; 

END;


TYPE TIME_DOMAIN_CHANNELS_RCD = PACKED RECORD


CHANNEL : ARRAY [


ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TD_CHANNELS_PER_BLOCK] OF TD_SAMPLE_FORMAT_RCD; 
END;

TYPE TD_BLOCK_DATA_RCD = PACKED RECORD


BLOCK_HEADER : TD_BLOCK_HEADER_RCD;


SAMPLE_DATA
: ARRAY[


ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TD_SAMPLES_PER_BLOCK] OF TIME_DOMAIN_CHANNELS_RCD;
END;

TYPE ASYNC_RCD = PACKED RECORD


LIST_STATUS
: WAVEFORM_LIST_STATUS_RCD ;

BLOCK_DATA : ARRAY [ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TIME_DOMAIN_BLOCKS] OF TD_BLOCK_DATA_RCD;

END;

TABLE 155 TD_ASYNC_TBL = ASYNC_RCD;

Identifier


Value
Definition
TD_BLOCK_HEADER_RCD

This element contains the block descriptor, and status information.


ASSOCIATED_EVENT_ID

The index into QUALITY_CONTROL_TBL. QUALITY_DESC that is associated with this event.


ASSOCIATED_EVENT_SEQ_NBR
The event sequence number of QUALITY_LOG_TBL. QUALITY_LOG_ENTRY_RCD. EVENT_SEQ_NBR that is associated with this waveform. This value shall be identical in all blocks that carry samples and channels that were triggered by the same quality of service event. 

ASSOCIATED_EVENT_TIME_STAMP
The event time stamp as recorded in QUALITY_LOG_TBL.QUALITY_LOG_ENTRY_RCD. EVENT_TIME_STAMP that is associated with this waveform. This value shall be identical in all blocks that carry samples and channels that were triggered by the same quality of service event. This value also relates to the sample time of the data sample that matches EVENT_SAMPLE_OFFSET.

NBR_SAMPLES

The number of samples in this block. This value may be less than the block size, ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TD_SAMPLES_PER_BLOCK, as a block may be partially filled with sample values.

NBR_CHANNELS

The number of channels in this block. This value may be less than the total number of channels, ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_TD_CHANNELS_PER_BLOCK, as a block may be partially filled with channel values and the actual number of channels may vary from quality event to quality event recorded.

END_BLOCK_TIME_STAMP

The sample acquisition time of the last sample in this block. This sample is at block relative sample offset of SAMPLE_DATA[NBR_SAMPLES-1].

BLOCK_CHANNEL_OFFSET

The channel number associated with the first channel in this block. This value may range from 0 to ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_TIME_DOMAINS_CHANNELS-1, as NBR_OF_TIME_DOMAINS_CHANNELS may be greater than NBR_OF_TD_CHANNELS_PER_BLOCK.

WAVEFORM_SEGMENT_NBR

This value aims to assist the application discover how many blocks of data are needed to recover all waveforms segments that make up continuous waveform. This value ranges from N-1 to 0, where N is the total number of segments needed to contain all fragments from all of the channels bound to one report.

EVENT_SAMPLE_OFFSET

The offset in samples to event time from this block start in samples. This value changes from block to block to reflect the first sample position in the fully assembled waveform. For example if the sample pre-fetch value is 5, and a block can hold 10 samples and the end device was programmed to collect 32 samples then four blocks will be generated each having (WAVEFORM_SEGMENT_NBR, NBR_SAMPLES, EVENT_SAMPLE_OFFSET) successive triplet values as follows: (3,10,4), (2,10,-6),(1,10,-16) and (0,2,-26).

SAMPLING_RATE

The sampling rate in Hz used to collect this waveform across all channels.
TIME_DOMAIN_CHANNELS_RCD

A collection of all samples from all related channels. These samples are collected concurrently.


CHANNEL


An array of TD_SAMPLE_FORMAT_RCD. Each element represents the value of one sample from a channel.
TD_BLOCK_DATA_RCD

A container for a full or partial collection of waveform block data.

BLOCK_HEADER

See TD_BLOCK_HEADER_RCD.


SAMPLE_DATA

An array of TIME_DOMAIN_CHANNELS_RCD. Each entry contains one sample from each available channel collected successively at the programmed sampling rate.
ASYNC_RCD

Waveform captures area for time-domain waveforms that are triggered by a quality of service event.

LIST_STATUS


See WAVEFORM_LIST_STATUS_RCD.


BLOCK_DATA


An array of TD_BLOCK_DATA_RCD.

Table 156 Asynchronous frequency domain spectrum table

This table provides a frequency domain spectrum capture area for transforms of time-domain waveforms that are triggered by a quality of service event. It contains the necessary information to identify the event trigger.

The table is organized as a list of ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_FREQUENCY_DOMAIN_BLOCKS data blocks. Each data block can hold up-to ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_FD_SPECTRA_PER_BLOCK sspectra from one or more input channels, to a maximum of ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_FD_CHANNELS_PER_BLOCK channels as shown below:


[image: image3]
When this triggering event requires more than NBR_OF_FD_CHANNELS_PER_BLOCK waveforms to be reported, additional blocks are provided, each containing NBR_OF_FD_CHANNELS_PER_BLOCK waveforms until the number of channels is exhausted. The actual number of valid channels in a block is indicated by the block header NBR_CHANNELS element.

When, in addition, the triggering event requires more than NBR_OF_FD_SPECTRA_PER_BLOCK spectra to be recorded contiguously, then additional data blocks (or groups of blocks) will be created until all requested samples are reported.

Table 156 Data Description

TYPE FD_BLOCK_HEADER_RCD = PACKED RECORD


ASSOCIATED_EVENT_ID

: UINT16; { cross selector into control  table}


ASSOCIATED_EVENT_SEQ_NBR
: UINT32; { index into events generated list }


ASSOCIATED_EVENT_TIME_STAMP
: HTIME_DATE; {time of event}


NBR_SPECTRA

: UINT16; { number of spectra in this block }


NBR_CHANNELS

: UINT16; { number of channels in this block }


START_BLOCK_TIME_STAMP
: HTIME_DATE; {time of first sample used in the transform.}


END_BLOCK_TIME_STAMP

: HTIME_DATE; {time of last sample used in the transform}


BLOCK_CHANNEL_OFFSET

: UINT16; {offset to add to channel #}


SPECTRA_SEGMENT_NBR

: UINT16; {N-1 to 0 relating to number of segments}


EVENT_SAMPLE_OFFSET

: INT32; { offset in samples to event time from this block end in samples}


SAMPLING_RATE

: UINT32; { blocks overall sampling rate in Hz scalar/multipliers as per associated uom}

END;

TYPE FD_ENTRY_RCD = PACKED_RECORD

IF ACT_QUALITY_OF_SERVICE_TBL.FEATURES.FREQUENCY_DOMAIN_COMPLEX_FLAG THEN



REAL_COMPONENT
: FD_SAMPLE_FORMAT_RCD;


IMAG_COMPONENT
: FD_SAMPLE_FORMAT_RCD;

END;


IF ACT_QUALITY_OF_SERVICE_TBL.FEATURES.FREQUENCY_DOMAIN_PHASOR_FLAG THEN



AMPLITUTE
: FD_SAMPLE_FORMAT_RCD;


ANGLE

: FD_SAMPLE_FORMAT_RCD;

END;

END;

TYPE FREQUENCY_DOMAIN_CHANNELS_RCD = PACKED RECORD


CHANNEL : ARRAY [



ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_FD_CHANNELS_PER_BLOCK] OF FD_ENTRY_RCD; 

END;

TYPE FD_BLOCK_DATA_RCD = PACKED RECORD


BLOCK_HEADER : FD_BLOCK_HEADER_RCD;


SPECTRAL_DATA
: ARRAY[



ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TD_SAMPLES_PER_BLOCK] OF FREQUENCY_DOMAIN_CHANNELS_RCD;

END;

TYPE ASYNC_SPECTRA_RCD = PACKED RECORD


LIST_STATUS
: WAVEFORM_LIST_STATUS_RCD ;

BLOCK_DATA : ARRAY [ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_FREQUENCY_DOMAIN_BLOCKS] OF FD_BLOCK_DATA_RCD;

END;

TABLE 156 FD_ASYNC_TBL = ASYNC_SPECTRA_RCD;

Identifier


Value
Definition
FD_BLOCK_HEADER_RCD

This element contains the block descriptor, and status information.


ASSOCIATED_EVENT_ID

The index into QUALITY_CONTROL_TBL. QUALITY_DESC that is associated with this event.


ASSOCIATED_EVENT_SEQ_NBR
The event sequence number of QUALITY_LOG_TBL. QUALITY_LOG_ENTRY_RCD. EVENT_SEQ_NBR that is associated with this waveform. This value shall be identical in all blocks that carry samples and channels that were triggered by the same quality of service event. 


ASSOCIATED_EVENT_TIME_STAMP
The event time stamp as recorded in QUALITY_LOG_TBL.QUALITY_LOG_ENTRY_RCD.EVENT_TIME_STAMP that is associated with this waveform. This value shall be identical in all blocks that carry spectra from channels that were triggered by the same quality of service event. This value also relates to the sample time of the data sample that matches EVENT_SAMPLE_OFFSET.


NBR_SPECTRA

The number of spectral components reported in this block. This value includes all harmonic, interharmonic, or discrete spectral components including the DC (bias) value, if any.

NBR_CHANNELS

The number of channels in this block. This value may be less than the total number of channels, ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_FD_CHANNELS_PER_BLOCK, as a block may be partially filled with channel values and the actual number of channels may vary from quality event to quality event recorded.

START_BLOCK_TIME_STAMP
The timestamp of the first sample used in this transform. All blocks making up one spectrum report the same value.

END_BLOCK_TIME_STAMP

The timestamp of the last sample used in this transform. All blocks making up one spectrum shall report the same value.

BLOCK_CHANNEL_OFFSET

The channel number associated with the first channel in this block. This value may range from 0 to ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_FREQUENCY_DOMAINS_CHANNELS-1, as NBR_OF_FREQUENCY_DOMAINS_CHANNELS may be greater than NBR_OF_FD_CHANNELS_PER_BLOCK.


SPECTRA_SEGMENT_NBR

This value aims to assist the application discover how many blocks of data are needed to recover all segments that make up the spectral componsnts. This value ranges from N-1 to 0, where N is the total number of segments needed to contain all fragments from all of the channels bound to one report.

EVENT_SAMPLE_OFFSET

The offset in samples to event time to the first sample used in the integration of this frequency spectrum. This value shall be identical in all blocks segments that are associated with the same event.

SAMPLING_RATE

The sampling rate in Hz used to collect this frequency spectrum across all channels.
FD_ENTRY_RCD


A single spectral component value.

REAL_COMPONENT

The real part of the spectral component. See FD_SAMPLE_FORMAT_RCD.

IMAG_COMPONENT

The imaginary part of the spectral component. See FD_SAMPLE_FORMAT_RCD.


AMPLITUTE


The amplitude of the spectral component. See FD_SAMPLE_FORMAT_RCD.

ANGLE



The phase angle between the real and imaginary parts of the spectral component. This value ranges from -360 to +360 degrees before the application of scalar/divisor. See FD_SAMPLE_FORMAT_RCD.
FREQUENCY_DOMAIN_CHANNELS_RCD 

A collection of all samples from all related channels. These samples are collected concurrently.

CHANNEL


An array of FD_ENTRY_RCD. Each element represents the value of one spectral component from a channel.

FD_BLOCK_DATA_RCD


BLOCK_HEADER

See FD_BLOCK_HEADER_RCD.


SPECTRA_DATA 

An array of FREQUENCY_DOMAIN_CHANNELS_RCD. Each entry contains one spectral component from each available channel. The first element at index 0 is the DC (bias) value, the second element at index 1 is the fundamental frequency, and successive spectral components follow sequentially.
ASYNC_SPECTRA_RCD

Waveform-transform capture area for frequency-domain spectrum that are triggered by a quality of service event.

LIST_STATUS


See WAVEFORM_LIST_STATUS_RCD.


BLOCK_DATA


An array of FD_BLOCK_DATA_RCD.

Table 157 Periodic time domain waveforms table

This table provides a waveform capture area for time-domain waveforms that are continually sampled for the purpose of obtaining real-time performance information.

The table is organized as a list of ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TIME_DOMAIN_BLOCKS data blocks. Each data block can hold up-to ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TD_SAMPLES_PER_BLOCK samples from one or more input channels, to a maximum of ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_TD_CHANNELS_PER_BLOCK channels as shown below:


[image: image4]
When more than NBR_OF_TD_CHANNELS_PER_BLOCK waveforms need to be reported, additional blocks are provided, each containing NBR_OF_TD_CHANNELS_PER_BLOCK waveforms until the number of channels is exhausted. The actual number of valid channels in a block is indicated by the block header NBR_CHANNELS element.

When, in addition more than NBR_OF_TD_SAMPLES_PER_BLOCK samples need to be recorded contiguously, then additional data blocks (or groups of blocks) will be created until all requested samples were reported.

Table 157 Data Description

TYPE TD_PERIODIC_BLOCK_HEADER_RCD = PACKED RECORD


NBR_SAMPLES
: UINT16; { number of samples in this block }


NBR_CHANNELS
: UINT16; { number of channels in this block }


END_BLOCK_TIME_STAMP

: HTIME_DATE; {time of last sample}


BLOCK_CHANNEL_OFFSET

: UINT16; {offset to add to channel #}


WAVEFORM_SEGMENT_NBR

: UINT16; {N-1 to 0 relating to number of segments}


EVENT_SAMPLE_OFFSET

: INT32; { offset in samples to event time from this block end in samples}


SAMPLING_RATE

: UINT32; { blocks overall sampling rate in Hz }

END;


TYPE TD_PERIODIC_BLOCK_DATA_RCD = PACKED RECORD


BLOCK_HEADER : TD_PERIODIC_BLOCK_HEADER_RCD;


SAMPLE_DATA
: ARRAY[



ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TD_SAMPLES_PER_BLOCK] OF TD_ASYNC_TBL.TIME_DOMAIN_CHANNELS_RCD;

END;

TYPE WAVEFORM_RCD = PACKED RECORD


LIST_STATUS
: WAVEFORM_LIST_STATUS_RCD ;

BLOCK_DATA : ARRAY [ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TIME_DOMAIN_BLOCKS] OF TD_PERIODIC_BLOCK_DATA_RCD;

END;

TABLE 157 TIME_DOMAIN_TBL = WAVEFORM_RCD;

Identifier


Value
Definition
TD_PERIODIC_BLOCK_HEADER_RCD 
This element contains the block descriptor, and status information.

NBR_SAMPLES

The number of samples in this block. This value may be less than the block size, ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TD_SAMPLES_PER_BLOCK, as a block may be partially filled with sample values.


NBR_CHANNELS

The number of channels in this block. This value may be less than the total number of channels, ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_TD_CHANNELS_PER_BLOCK, as a block may be partially filled with channel values and the actual number of channels may vary from quality event to quality event recorded.


END_BLOCK_TIME_STAMP

The sample acquisition time of the last sample in this block. This sample is at block relative sample offset of SAMPLE_DATA[NBR_SAMPLES-1].


BLOCK_CHANNEL_OFFSET

The channel number associated with the first channel in this block. This value may range from 0 to ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_TIME_DOMAINS_CHANNELS-1, as NBR_OF_TIME_DOMAINS_CHANNELS may be greater than NBR_OF_TD_CHANNELS_PER_BLOCK.


WAVEFORM_SEGMENT_NBR

This value aims to assist the application discover how many blocks of data are needed to recover all waveforms segments that make up continuous waveform. This value ranges from N-1 to 0, where N is the total number of segments needed to contain all fragments from all of the channels bound to one report.


EVENT_SAMPLE_OFFSET

The offset in samples to start of collection time from this block start in samples. This value changes from block to block to reflect the first sample position in the fully assembled waveform.


SAMPLING_RATE

The sampling rate in Hz used to collect this waveform across all channels.

TD_PERIODIC_BLOCK_DATA_RCD

A container for a full or partial collection of waveform block data.

BLOCK_HEADER

See TD_PERIODIC_BLOCK_HEADER_RCD.

SAMPLE_DATA 

An array of TD_ASYNC_TBL.TIME_DOMAIN_CHANNELS_RCD. Each entry contains one sample from each available channel collected successively at the programmed sampling rate.
WAVEFORM_RCD 


Waveform captures area for time-domain waveforms that are triggered periodically.


LIST_STATUS


See WAVEFORM_LIST_STATUS_RCD.


BLOCK_DATA


An array of TD_PERIODIC_BLOCK_DATA_RCD.

Table 158 Periodic frequency domain spectrum table

This table provides a frequency domain spectrum capture area for transforms of time-domain waveforms continually sampled for the purpose of obtaining real-time performance information.

The table is organized as a list of ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_FREQUENCY_DOMAIN_BLOCKS data blocks. Each data block can hold up-to ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_FD_SPECTRA_PER_BLOCK spectra from one or more input channels, to a maximum of ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_FD_CHANNELS_PER_BLOCK channels as shown below:


[image: image5]
When this triggering event requires more than NBR_OF_FD_CHANNELS_PER_BLOCK waveforms to be reported, additional blocks are provided, each containing NBR_OF_FD_CHANNELS_PER_BLOCK waveforms until the number of channels is exhausted. The actual number of valid channels in a block is indicated by the block header NBR_CHANNELS element.

When, in addition, the triggering event requires more than NBR_OF_FD_SPECTRA_PER_BLOCK spectra to be recorded contiguously, then additional data blocks (or groups of blocks) will be created until all requested samples are reported.

Table 158 Data Description

TYPE FD_PERIODIC_BLOCK_HEADER_RCD = PACKED RECORD


NBR_SPECTRA

: UINT16; { number of spectra in this block }


NBR_CHANNELS

: UINT16; { number of channels in this block }


START_BLOCK_TIME_STAMP
: HTIME_DATE; {time of first sample used in the transform.}


END_BLOCK_TIME_STAMP

: HTIME_DATE; {time of last sample used in the transform}


BLOCK_CHANNEL_OFFSET

: UINT16; {offset to add to channel #}


SPECTRA_SEGMENT_NBR

: UINT16; {N-1 to 0 relating to number of segments}


EVENT_SAMPLE_OFFSET

: INT32; { offset in samples to first event time from this block end in samples}


SAMPLING_RATE

: UINT32; { blocks overall sampling rate in Hz }

END;

TYPE FD_PERIODIC_BLOCK_DATA_RCD = PACKED RECORD


BLOCK_HEADER : FD_PERIODIC_BLOCK_HEADER_RCD;


SPECTRA_DATA
: ARRAY[



ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_TD_SAMPLES_PER_BLOCK] OF FD_ASYNC_TBL.FREQUENCY_DOMAIN_CHANNELS_RCD;

END;

TYPE SPECTRA_RCD = PACKED RECORD


LIST_STATUS
: WAVEFORM_LIST_STATUS_RCD ;

BLOCK_DATA : ARRAY [ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_FREQUENCY_DOMAIN_BLOCKS] OF FD_PERIODIC_BLOCK_DATA_RCD;

END;

TABLE 158 FD_SPECTRA_TBL = SPECTRA_RCD;

Identifier


Value
Definition
FD_PERIODIC_BLOCK_HEADER_RCD
This element contains the block descriptor, and status information.


NBR_SPECTRA

The number of spectra reported in this block. This value includes all spectral components including the DC (bias) value, if any.


NBR_CHANNELS

The number of channels in this block. This value may be less than the total number of channels, ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_FD_CHANNELS_PER_BLOCK, as a block may be partially filled with channel values and the actual number of channels may vary from quality event to quality event recorded.


START_BLOCK_TIME_STAMP
The timestamp of the first sample used in this transform. All blocks making up one spectrum report the same value.


END_BLOCK_TIME_STAMP

The timestamp of the last sample used in this transform. All blocks making up one spectrum shall report the same value


BLOCK_CHANNEL_OFFSET

The channel number associated with the first channel in this block. This value may range from 0 to ACT_QUALITY_OF_SERVICE_TBL. NBR_OF_FREQUENCY_DOMAINS_CHANNELS-1, as NBR_OF_FREQUENCY_DOMAINS_CHANNELS may be greater than NBR_OF_FD_CHANNELS_PER_BLOCK.


SPECTRA_SEGMENT_NBR

This value aims to assist the application discover how many blocks of data are needed to recover all segments that make up the spectral components. This value ranges from N-1 to 0, where N is the total number of segments needed to contain all fragments from all of the channels bound to one report.


EVENT_SAMPLE_OFFSET

The offset in samples to event time to the first sample used in the integration of this frequency spectrum. This value shall be identical in all blocks segments that are associated with the same event.


SAMPLING_RATE

The sampling rate in Hz used to collect this frequency spectrum across all channels.

FD_PERIODIC_BLOCK_DATA_RCD

A single spectral component value.


BLOCK_HEADER

See FD_PERIODIC_BLOCK_HEADER_RCD.


SPECTRA_DATA 

An array of FD_ASYNC_TBL.FREQUENCY_DOMAIN_CHANNELS_RCD. Each entry contains one spectral component from each available channel. The first element at index 0 is the DC (bias) value, the second element at index 1 is the fundamental frequency, and successive spectral components follow sequentially.

SPECTRA_RCD


Waveform-transform capture area for frequency-domain spectrum that are triggered periodically.

LIST_STATUS


See WAVEFORM_LIST_STATUS_RCD.


BLOCK_DATA


An array of FD_PERIODIC_BLOCK_DATA_RCD.

Add procedures to the Working Document Procedures
9.1.8.1.xx Start quality of service monitors 

This procedure starts all quality of service reporting.

PROCEDURE 26 START_QUALITY_SERVICE_PROC;

9.1.8.1.xx Stop quality of service monitors

This procedure stops all active quality of service reporting.
PROCEDURE 27 STOP_QUALITY_SERVICE_PROC;

Modified procedures in the working document.
9.1.8.1.5 Reset list pointers

When invoked, the end device attempts to reset list control variables to their initial state. To execute this procedure, the initiator shall in addition be required to have access permission to the procedure and write access permission to the table containing the selected list(s).

TYPE RESET_LIST_ POINTERS_RCD = PACKED RECORD


LIST: UINT8;

END;

PROCEDURE 4 RESET_LIST_POINTERS_PROC


REQUEST = RESET_LIST_ POINTERS_RCD;

Identifier


Value
Definition

RESET_LIST_ POINTERS_RCD


LIST


0
Reserved





1
EVENT_LOG_TBL (Table 76)





2
SELF_READ_DATA_TBL (Table 26)





3
LP_DATA_SET1_TBL (Table 64)





4
LP_DATA_SET2_TBL (Table 65)





5
LP_DATA_SET3_TBL (Table 66)





6
LP_DATA_SET4_TBL (Table 67)





7
LP_DATA_SET1_TBL (Table 64) and






LP_DATA_SET2_TBL (Table 65) and






LP_DATA_SET3_TBL (Table 66) and






LP_DATA_SET4_TBL (Table 67)





8
HISTORY_LOG_TBL (Table 74)




9
QUALITY_LOG_TBL (Table 154)





10
TD_ASYNC_TBL (Table 155)





11
FD_ASYNC_TBL (Table 156)





12
TIME_DOMAIN_TBL (Table 157)





13
FD_SPECTRA_TBL (Table 158)




14..127
Reserved





128..254
Reserved for Manufacturer’s Lists





255
All lists except EVENT_LOG_TBL (Table 76)

9.1.8.1.6 Update last read entry

When invoked, the end device attempts to reduce the list variable NBR_UNREAD_ENTRIES by the value specified.  To execute this procedure, the initiator shall in addition be required to have access to the procedure and write access to the table containing the selected list(s).

TYPE UPDATE_LAST_READ_ENTRY_RCD = PACKED RECORD


LIST: UINT8;


ENTRIES_READ : UINT16;

END;

PROCEDURE 5 UPDATE_LAST_READ_ENTRY_PROC


REQUEST = UPDATE_LAST_READ_ENTRY_RCD;

Identifier


Value
Definition

UPDATE_LAST_READ_ENTRY_RCD


LIST


0
Reserved





1
EVENT_LOG_TBL (Table 76)





2
SELF_READ_DATA_TBL (Table 26)





3
LP_DATA_SET1_TBL (Table 64)





4
LP_DATA_SET2_TBL (Table 65)





5
LP_DATA_SET3_TBL (Table 66)





6
LP_DATA_SET4_TBL (Table 67)





7
LP_DATA_SET1_TBL (Table 64) and






LP_DATA_SET2_TBL (Table 65) and






LP_DATA_SET3_TBL (Table 66) and






LP_DATA_SET4_TBL (Table 67)





8
HISTORY_LOG_TBL (Table 74)





9
QUALITY_LOG_TBL (Table 154)





10
TD_ASYNC_TBL (Table 155)





11
FD_ASYNC_TBL (Table 156)





12
TIME_DOMAIN_TBL (Table 157)





13
FD_SPECTRA_TBL (Table 158)





14..127
Reserved





128..254
Reserved for Manufacturer’s Lists





255
All lists except EVENT_LOG_TBL (Table 76)


ENTRIES_READ
0..65535
Number of entries confirmed.

…





…





…





CHANNEL [NBR_OF_TD_CHANNELS_PER_BLOCK - 1]





CHANNEL [0]





CHANNEL [1]





TD_SAMPLE_FORMAT_RCD





TD_WAVFORM_CHANNELS_RCD





TD_BLOCK_HEADER_RCD





SAMPLE_DATA [NBR_OF_TD_SAMPLES_PER_BLOCK -1]








SAMPLE_DATA [1]








SAMPLE_DATA [0]





BLOCK_HEADER





TD_BLOCK_DATA_RCD





BLOCK_DATA [NBR_OF_TD_WAVEFORMTIME_DOMAIN_BLOCKS - 1]





BLOCK_DATA [1]





BLOCK_DATA [0]





…





…





…





CHANNEL [NBR_OF_FD_CHANNELS_PER_BLOCK - 1]





CHANNEL [0]





CHANNEL [1]





FD_ENTRY_RCD





FD_WAVFORM_CHANNELS_RCD





FD_BLOCK_HEADER_RCD





HARMONIC_DATA [NBR_OF_FD_HARMONICS_PER_BLOCK - 1]








HARMONIC_DATA [1]








HARMONIC_DATA [0]





BLOCK_HEADER





FD_BLOCK_DATA_RCD





BLOCK_DATA [NBR_OF_FD_WAVEFORMFREQUENCY_DOMAIN_BLOCKS - 1]





BLOCK_DATA [1]





ASYNC_WAVEFORM_RCD





BLOCK_DATA [0]





ASYNC_HARMONICS_RCD





?REAL_COMPONENT,


IMAG_COMPONENT?





?AMPLITUTE,


ANGLE?








WAVEFORM_RCD





BLOCK_DATA [0]





BLOCK_DATA [1]





BLOCK_DATA [NBR_OF_TD_WAVEFORMTIME_DOMAIN_BLOCKS - 1]





TD_PERIODIC_BLOCK_DATA_RCD





BLOCK_HEADER





SAMPLE_DATA [0]





SAMPLE_DATA [1]








SAMPLE_DATA [NBR_OF_TD_SAMPLES_PER_BLOCK -1]








TD_ PERIODIC_BLOCK_HEADER_RCD





TD_WAVFORM_CHANNELS_RCD





TD_SAMPLE_FORMAT_RCD





CHANNEL [1]





CHANNEL [0]





CHANNEL [NBR_OF_TD_CHANNELS_PER_BLOCK - 1]





…





…





…





LIST_STATUS





WAVEFORM_LIST_STATUS_RCD





WAVEFORM_LIST_STATUS_RCD





LIST_STATUS





WAVEFORM_LIST_STATUS_RCD





LIST_STATUS





HARMONICS_RCD





BLOCK_DATA [0]





BLOCK_DATA [1]





BLOCK_DATA [NBR_OF_FD_WAVEFORMFREQUENCY_DOMAIN_BLOCKS - 1]





FD_PERIODIC_BLOCK_DATA_RCD





BLOCK_HEADER





HARMONIC_DATA [0]





HARMONIC_DATA [1]








HARMONIC_DATA [NBR_OF_FD_HARMONICS_PER_BLOCK - 1]








FD_PERIODIC_BLOCK_HEADER_RCD





FD_WAVFORM_CHANNELS_RCD





FD_ENTRY_RCD





CHANNEL [1]





CHANNEL [0]





CHANNEL [NBR_OF_FD_CHANNELS_PER_BLOCK - 1]





…





…





…





?REAL_COMPONENT,


IMAG_COMPONENT?





?AMPLITUTE,


ANGLE?








LIST_STATUS





WAVEFORM_LIST_STATUS_RCD





WAVEFORM_LIST_STATUS_RCD





LIST_STATUS





…





EVENT_ID





TD_ASYNC_WAVEFORM_SEQ_NBR





UINT16





UINT16





UINT16





FD_ASYNC_WAVEFORM_SEQ_NBR





NI_FMAT2





HTIME_DATE





HTIME_DATE





EVENT_SEQ_NBR





UINT16





EVENT_TIME_STAMP





QUALITY_LOG_ENTRY_RCD





ENTRIES [ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_EVENTS - 1]





ENTRIES [1]





ENTRIES [0]





ASYNC_WAVEFORM_RCD





EVENT_VALUE





EVENT_START_TIME








NI_FMAT2, NI_FMAT2…





COINCIDENT_VALUE[0]








COINCIDENT_VALUE [ACT_QUALITY_OF_SERVICE_TBL.NBR_OF_COINCIDENT_VALUES-1]





…
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