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5.4.2.4
Date and time formats
To allow date and time to be transmitted by different methods within the tables, additional data types were defined.  These are HTIME_DATE, LTIME_DATE, STIME_DATE, TIME, STIME, HTIME, RDATE, and DATE.  The value of the element TM_FORMAT, which is found in the GEN_CONFIG_TBL (Table 00), defines how the various date and time formats are to be interpreted when reading from or writing to tables in an end device.  Special Data Types (Section 6) provides definitions for the date and time formats. When TM_FORMAT is applicable to a data type, the constraint GEN_CONFIG_TBL.TIME_FORMAT is used in the BNF definition of that type.

6.3
Date and time formats

This selection is used to determine the structure of dates and times used in the tables.  TM_FORMAT is the controlling selector for the HTIME_DATE, LTIME_DATE, STIME_DATE, TIME, STIME, HTIME data types.  RDATE and DATE are also defined.
In general

TM_FORMAT
Data type used

0
No clock in the end device

1
BCD with discrete fields for year, month, day, hour, minute, seconds and fractional seconds.

2
UINT8 with discrete fields for year, month, day, hour, minute, seconds and fractional seconds.

3
Binary value relative to a starting time as referenced by either CLOCK_TBL (Table 52) or CLOCK_STATE_TBL (Table 55):




4
Binary value relative to a starting time as referenced by either CLOCK_TBL (Table 52) or CLOCK_STATE_TBL (Table 55):

5..7
Unassigned

The date and time structures are described below as packed records, but are used in the tables as data types.

6.3.1
HTIME_DATE, LTIME_DATE, STIME_DATE, TIME, STIME, HTIME types

TYPE HTIME_DATE_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL



: NIL;



CASE 1 :
YEAR



: BCD;





MONTH


: BCD;





DAY



: BCD;





HOUR



: BCD;





MINUTE


: BCD;





SECOND 


: BCD;





BCD_SEC_FRACTION
: ARRAY[3] of BCD;



CASE 2 :
YEAR



: UINT8;





MONTH


: UINT8;





DAY



: UINT8;





HOUR



: UINT8;





MINUTE


: UINT8;





SECOND


: UINT8;





UINT_SEC_FRACTION
: UINT24;



CASE 3 :
U_TIME


: UINT32;





U_MIN_FRACTION

: UINT32;



CASE 4 :
U_TIME_SEC

: UINT32;





U_SEC_FRACTION
: UINT32;


END;

END;

TYPE LTIME_DATE_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL


: NIL;



CASE 1 :
YEAR


: BCD;





MONTH

: BCD;





DAY


: BCD;





HOUR


: BCD;





MINUTE

: BCD;





SECOND 

: BCD;



CASE 2 :
YEAR


: UINT8;





MONTH

: UINT8;





DAY


: UINT8;





HOUR


: UINT8;





MINUTE

: UINT8;





SECOND

: UINT8;



CASE 3 :
U_TIME

: UINT32;





SECOND

: UINT8



CASE 4 :
U_TIME_SEC
: UINT32;


END;

END;

TYPE STIME_DATE_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL


: NIL;



CASE 1 :
YEAR


: BCD;





MONTH

: BCD;





DAY


: BCD;





HOUR


: BCD;





MINUTE

: BCD;



CASE 2 :
YEAR


: UINT8;





MONTH

: UINT8;





DAY


: UINT8;





HOUR


: UINT8;





MINUTE

: UINT8;



CASE 3 :
U_TIME

: UINT32;



CASE 4 :
U_TIME_SEC
: UINT32;


END;

END;

TYPE TIME_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL


: NIL;



CASE 1 :
HOUR


: BCD;





MINUTE

: BCD;





SECOND

: BCD;



CASE 2 :
HOUR


: UINT8;





MINUTE

: UINT8;





SECOND

: UINT8;



CASE 3 :
D_TIME

: UINT32;



CASE 4 :
D_TIME

: UINT32;


END;

END;

TYPE STIME_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL


: NIL;



CASE 1 :
HOUR


: BCD;





MINUTE

: BCD;



CASE 2 :
HOUR


: UINT8;





MINUTE

: UINT8;



CASE 3 :
D_TIME

: UINT32;



CASE 4 :
D_TIME

: UINT32;


END;

END;

TYPE HTIME_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0 :
NIL



: NIL;



CASE 1 :
HOUR



: BCD;





MINUTE


: BCD;





SECOND


: BCD;





BCD_SEC_FRACTION
: ARRAY[3] of BCD;



CASE 2 :
HOUR



: UINT8;





MINUTE


: UINT8;





SECOND


: UINT8;





UINT_SEC_FRACTION
: UINT24;



CASE 3 :
D_TIME


: UINT32;





U_MIN_FRACTION

: UINT32;



CASE 4 :
D_TIME

: UINT32;





U_SEC_FRACTION
: UINT32;


END;

END;

Identifier


Value
Definition
YEAR



00..89
Years 2000..2089





90..99
Years 1990..1999





> 100
Unassigned

MONTH


0
Unassigned





1..12
Month of year





> 12
Unassigned

DAY



0
Unassigned





1..31
Day of month





> 31
Unassigned

HOUR



00..23
Hour of day, 24 hour basis.





> 23
Unassigned

MINUTE


00..59
Minute of hour





> 59
Unassigned

SECOND


00..59
Seconds of minute





> 59
Unassigned

BCD_SEC_FRACTION

0..999999
1 / 1000000 of a second.

UINT_SEC_FRACTION

0..16777215
1 / 16777216 of a second.

U_TIME
 


Time in minutes since 01/01/1970 @ 00:00:00 GMT or as referenced by either CLOCK_TBL (Table 52) or CLOCK_STATE_TBL (Table 55), when available.

U_MIN_FRACTION

0.. 4294967295
1 / 4294967296 of a minute.


U_TIME_SEC



0..4294967295
Time in seconds since 01/01/1970 @ 00:00:00 GMT, or as referenced by either CLOCK_TBL (Table 52) or CLOCK_STATE_TBL (Table 55), when available.

U_SEC_FRACTION


0..4294967295
1 / 4294967296 of a second.

D_TIME
 


Time in seconds since 00:00:00 local time.


HTIME_DATE_RCD
Year, month, day, hour, minute, seconds and fractional seconds.
LTIME_DATE_RCD
Year, month, day, hour, minute and second.
STIME_DATE_RCD
Year, month, day, hour and minutes.
TIME_RCD
Hours, minutes and seconds.
STIME_RCD





Hours and minutes.
HTIME_RCD
Hours, minutes, seconds and fractional seconds.
6.3.2
RDATE type

This type defines a recurrent date. This recurrence can be yearly, monthlyor weekly based on a constant cycle of days or minutes.

TYPE RDATE_BFLD = BIT FIELD OF UINT16


MONTH





: UINT(0..3);


SWITCH MONTH OF



CASE 0:
PERIOD_IN_MINUTES
: UNIT(4..15);



CASE 1-13 :
OFFSET


: UINT(4..7);





WEEKDAY


: UINT(8..10);





DAY 



: UINT(11..15);



CASE 14 :
FILLER1


: FILL(4..7);





WEEKDAY


: UINT(8..10);





FILLER2


: FILL(11..15);



CASE 15 :
PERIOD_IN_DAYS

: UINT(4..9);





DELTA


: UINT(10..15);


END;

END;

Identifier


Value
Definition
MONTH


0
Action is repeated each PERIOD_IN_MINS.  The starting date and time shall be supplied separately.





1..12
Month of year





13
Action is repeated monthly





14
Action is repeated weekly





15
Action is repeated each PERIOD_IN_DAYS referenced by an ANCHOR_DATE plus DELTA.  The ANCHOR_DATE shall be supplied separately.

OFFSET


0
No offset





1
Advance to WEEKDAY before date entered.





2
Postpone to the first WEEKDAY on or after date entered.





3
Postpone to the second WEEKDAY on or after date entered.





4
Postpone to the third WEEKDAY on or after date entered.





5
Postpone to the fourth WEEKDAY on or after date entered.





6
Postpone to the last WEEKDAY of the MONTH on or after date entered.





7
Observe on date entered as well as day following date entered.





8
Postpone to Monday if Sunday.





9
Advance to Friday if Sunday.





10
Postpone to Monday if Saturday.





11
Advance to Friday if Saturday.





12
Postpone to Monday if Sunday or Saturday.





13
Advance to Friday if Sunday or Saturday.





14
Postpone to Monday if Sunday, advance to Friday if Saturday.





15
Do not observe date entered. Observe on day following date entered.

WEEKDAY


0..6
Sunday to Saturday.





7
Unassigned

PERIOD_IN_MINS

0..4095
0 to 4095 minutes (or 68 hours).

PERIOD_IN_DAYS

0..63
0 to 63 days.

DELTA



0..63
0 to 63 days.

6.3.3
DATE Type

This type defines a non-recurrent date using a field having the same size as the recurrent date type "RDATE".

TYPE DATE_BFLD = BIT FIELD OF UINT16


YEAR

: UINT(0..6);


MONTH
: UINT(7..10);


DAY

: UINT(11..15);

END;

Identifier


Value
Definition
YEAR



00..89
Years 2000..2089





90..99
Years 1990..1999





> 100
Unassigned

MONTH


0
Unassigned





1..12
Month of year





> 12
Unassigned

DAY



0
Unassigned





1-31
Day of month

8.2
Pending event description

The Standard supports the transmission of a set of shadow tables, known as “Pending” tables. Data read from or written to a pending table is identical in format to the data read from or written to regular tables (be it standard or manufacturer defined), except for the addition of the fixed length pending event description that is placed ahead of the table data, during transmission.

TYPE
STATUS_BFLD = BIT FIELD OF UINT8


EVENT_CODE


: UINT(0..3);


SELF_READ_FLAG

: BOOL(4);


DEMAND_RESET_FLAG
: BOOL(5);


RESERVED


: FILL(6..7);

END;

TYPE PE_STIME_DATE_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0:
RESERVED
: ARRAY[5] of FILL8;



CASE 1:
YEAR

: BCD;




MONTH
: BCD;





DAY

: BCD;





HOUR

: BCD;




MINUTE
: BCD;

CASE 2:
YEAR

: UINT8;





MONTH
: UINT8;





DAY

: UINT8;





HOUR

: UINT8;




MINUTE
: UINT8;



CASE 3:
U_TIME
: UINT32;





FILL

: FILL8;


CASE 4:
U_TIME_SEC
:UINT32;




FILL

: FILL8;

END;

END;

TYPE
EVENT_STORAGE_RCD = PACKED RECORD


SWITCH STATUS_BFLD.EVENT_CODE OF



CASE 0:
PE_STIME_DATE
: PE_STIME_DATE_RCD;



CASE 1:
WEEKS 

: UINT8;





DAYS


: UINT8;





HOURS

: UINT8;





MINUTES

: UINT8;





SECONDS

: UINT8;



CASE 2:
MFG_CODE

: ARRAY[4] OF UINT8;




MFG_EVENT_CODE
: UINT8;


END;

END;

TYPE
PENDING_EVENT_DESC_RCD = PACKED RECORD


EVENTS_SELECTOR

: STATUS_BFLD;


EVENT_STORAGE

: EVENT_STORAGE_RCD;

END;

MEMBER PENDING_EVENT_DESC = PENDING_EVENT_DESC_RCD;
Identifier


Value
Definition

STATUS_BFLD



Selectors indicating action to be performed upon activation of selected table.


EVENT_CODE


Variable that specifies the condition upon which the pending table shall be made active. The trigger condition is stored in the EVENT_STORAGE area.





0
The pending table is activated based on an absolute time contained in the EVENT_STORAGE area. The time is interpreted as SDATE_TIME.





1
The pending table is activated based on a relative time contained in the EVENT_STORAGE area.





2
The pending table is activated based on a non-time associated trigger contained in the EVENT_STORAGE area.





3..15
Reserved.


SELF_READ_FLAG
FALSE
Do not perform a self-read before pending table is activated.





TRUE
Perform a self-read, if capable, before pending table is activated.


DEMAND_RESET_FLAG
FALSE
Do not perform a demand reset before pending table is activated.





TRUE
Perform a demand reset, if capable, before pending table is activated.


RESERVED


Reserved for future use.

PE_STIME_DATE_RCD

The fields and interpretation of the pending event short time and date format is identical to that of STIME_DATE, except that the data structure length is fixed in length.

EVENT_STORAGE_RCD

The pending event trigger condition that causes a pending table to become active. The size of EVENT_STORAGE_RCD always occupies five octets and is transmitted as ARRAY[5] of UINT8. The actual interpretation of this record is controlled by the content of EVENTS_SELECTOR.EVENT_CODE as follows:





0
PE_STIME_DATE_RCD, year, month, day, hour, and minute, in the format of STIME_DATE, padded to fill an ARRAY[5] of UINT8. The STIME_DATE occupies the low index array elements.





1
WEEKS, DAYS, HOURS, MINUTES and SECONDS represented as a UINT8 (0..255).





2
A 4 bytes manufacturer code (MFG_CODE), followed by a one byte manufacturer specific event code (MFG_EVENT_CODE). The array contains the ASCII manufacturer code as, defined in Annex A, "ID CODES FOR METER EQUIPMENT MANUFACTURERS", in the first four character positions. The final character is an event number as defined by the manufacturer.

PENDING_EVENT_DESC_RCD


EVENTS_SELECTOR

Status bits indicating various conditions associated with a pending table.


EVENT_STORAGE

The trigger condition that causes a pending table to become active, as defined in EVENT_STORAGE_RCD. EVENT_STORAGE always occupies five octets and is transmitted as ARRAY[5] of UINT8.
9.1.1
Table 00 general configuration table

Table 00 Data Description

GEN_CONFIG_TBL (Table 00) contains general end device configuration information.  It also establishes the total set of tables, procedures, and the selection of special types used in the end device.  If a default set is used, it is indicated by this table.

type format_control_1_BFLD = bIT FIELD OF uint8


DATA_ORDER


: UINT(0..0);


CHAR_format


: uint(1..3);


MODEl_SELECT


: UINT(4..6);


MFG_SER_NUMBER_FLAG
: BOOL(7);

end;

type format_control_2_BFLD = bit field of uint8


tm_format


: uint(0..2);


DATA_ACCESS_METHOD
: UINT(3..4);


ID_FORM



: UINT(5..5);


INT_FORMAT


: UINT(6..7);

end;

type format_control_3_BFLD = bit field of uint8


NI_FORMAT1


: UINT(0..3);


NI_FORMAT2


: UINT(4..7);

end;

TYPE GEN_CONFIG_RCD = PACKED RECORD


format_control_1

: format_control_1_BFLD;


format_control_2

: format_control_2_BFLD;


format_control_3

: format_control_3_BFLD;


DEVICE_CLASS


: ARRAY[4] OF UINT8;


NAMEPLATE_TYPE

: UINT8;


default_set_used

: uint8;


MAX_PROC_PARM_LENGTH
: UINT8;


MAX_RESP_DATA_LEN

: UINT8;


STD_VERSION_NO

: uint8;


STD_REVISION_NO

: uint8;


DIM_STD_TBLS_USED

: uint8;


DIM_MFG_TBLS_USED

: UINT8;


DIM_STD_PROC_USED

: UINT8;


DIM_MFG_PROC_USED

: UINT8;


DIM_MFG_STATUS_USED
: UINT8;


NBR_PENDING


: UINT8;


STD_TBLS_USED


: SET(GEN_CONFIG_TBL.DIM_STD_TBLS_USED);

    
MFG_TBLS_USED


: SET(GEN_CONFIG_TBL.DIM_MFG_TBLS_USED);


STD_PROC_USED


: SET(GEN_CONFIG_TBL.DIM_STD_PROC_USED);


MFG_PROC_USED


: SET(GEN_CONFIG_TBL.DIM_MFG_PROC_USED);


std_tbls_write


: set(GEN_CONFIG_TBL.dim_std_tbls_used);


mfg_tbls_write

: set(GEN_CONFIG_TBL.dim_mfg_tbls_used);

END;

TABLE 0 GEN_CONFIG_TBL = GEN_CONFIG_RCD;
Identifier



Value

Definition
FORMAT_CONTROL_2_BFLD

TM_FORMAT


Data representation format selector for use by HTIME_DATE, LTIME_DATE, STIME_DATE, TIME, STIME, and HTIME




0
No clock in the end device





1
BCD type with discrete fields.





2
UINT8 type with discrete fields.

3 A binary long counter with time referenced relative to a starting base resolved to fractional minutes.

4 A binary long counter with time relative to a starting base resolved to fractional seconds.





5..7
Unassigned

9.10.4
Table 93 Originate Parameters Table

Table 93 Data Description

ORIGINATE_PARAMETERS_TBL (Table 93) defines originate configuration parameters. Originate refers to the end device placing calls to a utility host.
TYPE STIME_RCD = PACKED RECORD


SWITCH GEN_CONFIG_TBL.TM_FORMAT OF



CASE 0:
NOTHING
: NIL;



CASE 1: 
HOUR

: BCD;


   


MINUTE
: BCD;



CASE 2: 
HOUR

: UINT8;


   


MINUTE
: UINT8;



CASE 3: 
D_TIME
: UINT32;


CASE 4: 
D_TIME
: UINT32;

END;

END;
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