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9.15
Decade 14: Extended User Defined Tables

The extended user defined tables enable the C12.19 application to make selections from other tables that are present or implied to be present in an end device and redirect the resulting values into a user defined table. The values gathered may then be retrieved from a desired user defined table as if the Standard provided an explicit table and descriptive syntax to express the resulting table structure. The following general features are available to the application through the use of the Extended User Defined Tables:

· Elements and sub-elements may be reference for inclusion in a user-defined table.

· The element referenced can be directed into any one of 2040 user defined tables. 

· The elements are packed in accordance with the base-type packing rules. 

· It is possible to define pseudo BIT FIELD records for selecting bit field ranges from other tables and mapping them into BIT FIELD records within the Extended User Defined Tables. Two mapping methods are supplied for bit fields: 

· Index method, which maps terminal-elements and sub-elements only 

· Offset method, which maps any bit range of a terminal element.  

It is important to note that the Extended User Defined Tables are presumed not to be real tables inside the end device. Logically they should be thought of as if they are:  

· Constructed on-the-fly by an end-device in response to a read or write request 

· Build at the at the time of issuance of a blurt from a talk-only end-device. 

9.15.1
Table 140 Extended User Defined Tables Function Limiting Table

Table description:

This table contains the maximum limits for values and control parameters for the extended user defined tables. 

Table syntax:

TYPE EUDT_BFLD = BIT FIELD OF UINT8

   DATA_ACCESS_METHOD
: UINT(0..1);

   INDEX_DEPTH

: UINT(2..5);

   FILLER


: FILL(6..7);

END;

TYPE EUDT_LIMITS_RCD = PACKED RECORD

   EUDT_CTRL


: EUDT_BFLD;

   NBR_EUDT


: UINT16;

   NBR_INSTANCES

: UINT16;

   NBR_SELECTIONS

: UINT16;

   NBR_CONSTANTS

: UINT16;
   NBR_LABEL_CHARS 
: UINT8;
END;

TABLE DIM_EUDT_TBL = EUDT_LIMITS_RCD;

Identifier


Value
Definition

EUDT_BFLD


DATA_ACCESS_METHOD

Designates the allowable methods for selecting table entries for placement in an extended user defined table. 





0
Only complete tables can be mapped into user tables. Partial tables cannot be mapped.





1
Octet-Offset/Octet-count and /bit-offset/bit-count access method is supported.





2
Index/element-count access method is supported.





3
Access methods 2 and 3 are supported.


INDEX_DEPTH

1..9
The maximum depth (number) of indices supported. 




0
Shall be set when DATA_ACCESS_METHOD is 0 or 1.
EUDT_LIMITS_RCD

EUDT_CTRL


See EUDT_BFLD.

NBR_EUDT

0..2040
Maximum number of extended user defined tables. 


NBR_INSTANCES
0..65535
Maximum number of end device table instances (virtual devices) available for selections. 


NBR_SELECTIONS
0..65535
Maximum number of selections per extended user defined table. 

NBR_CONSTANTS
0..65535
Maximum suppoted number of constants in table EUDT_CONSTANTS_TBL. 


NBR_LABEL_CHARS 
0..255
Maximum supported number of charaters per in extended user defined element label.

9.15.2
Table 141 Extended User Defined Tables Actual Limits Table

Table description:

This table contains the actual limits for values and control parameters for the extended user defined tables. 

Table syntax:

TABLE ACT_EUDT_TBL = DIM_EUDT_TBL.EUDT_LIMITS_RCD;

Identifier


Value
Definition

EUDT_BFLD



This type redefines EUDT_BFLD defined in DIM_EUDT_TBL.EUDT_BFLD.


DATA_ACCESS_METHOD

Designates the method used for selecting table entries for placement in an extended user defined table. 





0
Complete tables are mapped into user tables. Partial tables cannot be mapped.





1
Octet-Offset/Octet-count and /bit-offset/bit-count access method is used.





2
Index/element-count access method is used.


INDEX_DEPTH

1..9
The maximum depth (number) of indices supported. 





0
Shall be set when DATA_ACCESS_METHOD is 0 or 1.
EUDT_LIMITS_RCD


This type redefines EUDT_LIMITS_RCD defined in DIM_EUDT_TBL.EUDT_LIMITS_RCD.

EUDT_CTRL


See EUDT_BFLD.

NBR_EUDT

0..2040
Actual number of extended user defined tables that are defined. 


NBR_INSTANCES
0..65535
Actual number of end device table instances (virtual devices) available for selections. 


NBR_SELECTIONS
0..65535
Actual number of selections per extended user defined table. 


NBR_CONSTANTS
0..65535
Actual number of constants found in table EUDT_CONSTANTS_TBL. 


NBR_LABEL_CHARS 
0..255
Actual supported number of charaters per in extended user defined element label.

9.15.3
Table 142 Extended User Defined Selections Table

Table description:

This table contains the extended user defined selections for constructing the extended user defined tables records. These selections enable the C12.19 Device application to direct the placement of table elements, terminal elements, sub-elements and arbitrary bit fields from of element into any extended user defined table. 

Table syntax:

TYPE EUDT_MAPPING_BFLD = BIT FIELD OF UINT32

SOURCE_UNIT_SIZE


: UINT(0..3);

SOURCE_PAD_ENABLE_FLAG
: BOOL(4)

SOURCE_SIGNED_FLAG

: BOOL(5);

SOURCE_PADDING_FLAG

: BOOL(6);

SOURCE_LIMITED_FLAG

: BOOL(7);


TARGET_PRODUCTION_CTRL
: UINT(8..10);


TARGET_ELEMENT_SIZE

: UINT(11..18);

FILLER




: FILL(19..31);
END;

TYPE EUDT_ITEM_RCD = PACKED RECORD


SOURCE_TABLE_ID


: TABLE_IDB_BFLD;


IF ACT_EUDT_TBL.NBR_INSTANCES > 1 THEN



SOURCE_INSTANCE_NBR
: UINT16;


END;


EUDT_MAPPING
: EUDT_MAPPING_RCD;


SWITCH ACT_EUDT_TBL.DATA_ACCESS_METHOD OF



CASE 1:




 BYTE_OFFSET
: UINT24;




 BIT_OFFSET

: UINT8;




COUNT


: UINT16;



CASE 2:




INDEX
: ARRAY[ACT_EUDT_TBL. INDEX_DEPTH] OF UINT16;




ELEMENT_COUNT
: UINT16;


END;

EUDT_ELEMENT_NAME

: STRING(ACT_EUDT_TBL.NBR_LABEL_CHARS);
END;

TYPE TABLE_SELECTIONS_RCD = PACKED RECORD


TARGET_EUDT
: TABLE_IDB_BFLD;


SELECTIONS
: ARRAY[ACT_EUDT_TBL.NBR_SELECTIONS] OF EUDT_ITEM_RCD;

END;

TYPE EUDT_SELECTIONS_RCD = PACKED RECORD


TABLE_SELECTIONS
: ARRAY[ACT_EUDT_TBL.NBR_EUDT] OF TABLE_SELECTIONS_RCD;

END;

TABLE EUDT_SELECTIONS_TBL = EUDT_SELECTIONS_RCD;

Identifier




Value

Definition
EUDT_MAPPING_BFLD


SOURCE_UNIT_SIZE


0..15

Defines the element size and type of a selection from a table indicated by SOURCE_TABLE_ID. For example, when BIT_OFFSET=5 and COUNT=3, a selection from a 16 bit wide element will collect bits starting at source bit position 4 (where the first bit is in position 0) to bit position 6, inclusive. This is independent of the DATA_ORDER value found in GEN_CONFIG_TBL. It is possible to select more than one element size unit. The type also affects the interpretation of zero padding and sign extention. Numeric values are padded with zeros, CHAR values are padded with spaces.






0

8 bit element






1

16 bit element






2

24 bit element






3

32 bit element






4

40 bit element






5

48 bit element






6

64 bit element







7

CHAR element







8

NI_FMAT1 element







9

NI_FMAT2 element







10

BCD element







11..15

Reserved.

SOURCE_PAD_ENABLE_FLAG


A flag that enables or disables the selectors SOURCE_SIGNED_FLAG, SOURCE_PADDING_FLAG, and SOURCE_LIMITED_FLAG.






FALSE

All source padding functions are disabled. Element transfer will begin with low order bits and continue toward high order bits. Unavalaible source bits shall be set to zero.






TRUE

Source padding functions are enabled. Source padding, sign extention and limits will be set as per SOURCE_SIGNED_FLAG, SOURCE_PADDING_FLAG, and SOURCE_LIMITED_FLAG.

SOURCE_SIGNED_FLAG



When the number of bits in the destination element is larger than the source element then the most significant bits are signed extended, if true, according to the source type.






FALSE

Leading zero fill extension required.






TRUE

Sign extension required.

SOURCE_PADDING_FLAG



Controls the bit-padding of short sources into larger targets. This flag is to be treated as “don’t care” when SOURCE_SIGNED_FLAG is TRUE.






FALSE

Pad with fill octets. 








Copy octets starting at source bit to target with zero fill padding.






TRUE

Lead Pad with fill octets.









Copy octets starting at source bit to target with zero fill leading.

SOURCE_LIMITED_FLAG



Controls the roll-over or limiting behaviour of a numeric field that cannot be represented in a target space that has lesser resolution than that of the source.






FALSE

Do not limit value.









On overflow the numeric result will not be limited (truncared or roll over).






TRUE

Limit value.









On overflow the numeric result will be the smallest negative or the largest positive representation of the overflowing numeric field. Example: if a 16 bit signed integer has the value -1000 then when limited to 8 bit it will be set to set to -128.

TARGET_PRODUCTION_CTRL


Controls the bit-packing of bit fields of a target EUDT bit-field element. First members of a BIT FIELD shall begin on an octet boundary with zero octet padding.








0

Start UINT8.









First member of a BIT FIELD OF UINT8 or a non bit-field member.






1

Start UINT16.









First member of a BIT FIELD OF UINT16 or a non bit-field member.






2

Start UINT32.









First member of a BIT FIELD OF UINT32 or a non bit-field member.






3

Start UINT64.









First member of a BIT FIELD OF UINT64 or a non bit-field member.






4

Next BIT FIELD member in sequence.







5..7

Reserved.

TARGET_ELEMENT_SIZE

0..255

Size of target sub-element in bits. When the target element size is smaller than the source element only fitting bits will be transferred. When the source element size is smaller than the target element size then the target will be 0 filled (SOURCE_SIGNED = false) or sign extended (SOURCE_SIGNED = true) 
EUDT_ITEM_RCD





A single data source selector. This selects C12.19 Device table elements (other than EUDTs) for transport from (on C12.19 Device EUDT read) and to (on C12.19 Device EUDT write).

SOURCE_TABLE_ID




The formal source table identifier. This shall not be an EUDT or a UDT.


SOURCE_INSTANCE_NBR

0.. 65535
The end device table instance number used for selecting the source table. The instance number refers to a logical table set number that exists inside the same physical device. 

EUDT_MAPPING





See EUDT_MAPPING_RCD.


BYTE_OFFSET



0..16777215
Offset in octets to the beginning of an element relative to the beginning of the table which contains the source element. It’s not a requirement for the end device to validate that each BYTE_OFFSET programmed effectively select a valid element, this task is the responsibility of the upsteam device. 

BIT_OFFSET



0..255

Offset in bits to the beginning of a bit sequence relative to the beginning of the selected final element. This offset is independent of the DATA_ORDER, since bit offset zero (0) points to bit position zero (the least significant bit) of the selected element. The compliant application shall logically expand the terminal element referred to by the BYTE_OFFSET before applying the BIT_OFFSET. This operation is independent of the DATA_ORDER (See GEN_CONFIG_TBL) Where the bit offset indicated BIT_OFFSET = 0 is the offset to bit zero (0) of the terminal element, when logically expanded. 

COUNT




0..65535
The number of bits selected. This value shall be set to zero for unused selections.

INDEX






An array of UINT16 containing ACT_EUDT_TBL.INDEX_LEVEL indices that represent the source of an element to be placed in the next available slot of the desired extended user defined table. The element may be any table object, table element, terminal element or a sub-element. The index value of FFFFH represents the end of the list. 

ELEMENT_COUNT


0..65535
The number of elements selected from the source. This value shall be set to zero for unused selections.

EUDT_ELEMENT_NAME



The optionally assigned label for the target element. If the size of this element is zero or it contain only spaces then the element name is not assigned (it may be determined by an AMR application to be identical to the element name that is referened by this selection). If the element name contains a period then the label to the left of the period represents the name of the container elements (as may be needed when this element is the first member of a bit-field) and the label on the right hand side of the period is the bit-field member name.
TABLE_SELECTIONS_RCD


TARGET_EUDT




The extended user defined table that is a collection of elements from other tables from within the end-device that have been selected for transmission via the TARGET_EUDT extended user defined table. 

SELECTIONS





An array of SOURCE_ITEM_RCD.  Array of instructions that collect and direct table values to and from  extended user defined tables. The extended user defined tables are populated sequentially based on these selections. When a constructed element from a selection is not a bit-field member (by virtue of TARGET_PRODUCTION_CTRL being “Next BIT FIELD member in sequence”) than it shall align on the next octet boundary with zero fill. Also if it is the first member of a bit-field then it may optionally have a dot-separated name, where the label to the left of the dot is the name of the bit-field and the name to the right of the dot is the name of the bit-field member element. Collections of bit fields are grouped into BIT_FIELD types for transmission in accordance with the type defined in TARGET_PRODUCTION_CTRL. These are collected into the extended user defined BIT FIELD table element starting with target bit field position 0.








Target selections of one EDUT shall not be mixed with target selections of other EUDTs. 
9.15.4
Table 143 Extended User Defined Constants Table

Table description:

This table provides a place holder for placing various values that to be selected as elements by table 142,  EUDT_SELECTIONS_TBL. A typical use for this table is to fill elements with bit patters or numeric values that are non-changing and cannot be constracted from a reference to any standard or manufacturer define table final element.
Table syntax:

TYPE EUDT_CONSTANTS_RCD = PACKER RECORD

CONSTANT
: ARRAY [ACT_EUDT_TBL.NBR_CONSTANTS] OF INT64;
END;

TABLE EUDT_ CONSTANTS_TBL = EUDT_CONSTANTS_RCD;

Identifier




Value

Definition
EUDT_CONSTANTS_RCD

CONSTANT





An array of INT64. Enteries from this array may be seeded with values and referenced fully or in part from table 142,  EUDT_SELECTIONS_TBL.






Disclaimer:
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