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Abstract:
This contribution provides a complete replacement of the user defined tables decades. It enables the use of up to 2040 user defined tables.

Objectives addressed and/or introduced:
Extend the number of user defined tables

Support bit packed UDT access

Support control of return based on desired “endian-ness”
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Summary of modifications to the Standard Document:
Modifies decade 8, user defined tables, and, adds procedures for endian translated access.

This contribution seeks to resolve issues of extending the capabilities of user defined tables in conjunction with preserving backwards compatibility with existing definitions. It incorporates the improvements desired and presented in other versions of this contribution. These improvements include:

1) Ability to support bit selection in user defined tables
To accommodate bit selection, this contribution extends UDTs with EUDTs. Versions of the standard supporting the new form can describe its presence in table 80, and its extent through the extension of the table 80 to add one new field, NBR_EUDTS.
2) Ability to extend the number of user defined tables to any arbitrarily desired number
Extended user defined tables have, in addition to specifications of selection from existing tables, an entry that lists the extended table ID to be described.

3) Provide selections that can be represented in well-defined table syntax.

4) Ability to allow the client of a table read or write to specify the endian-ness of the response


5) Support seamless backwards compatibility with version 1 standard user defined tables
Existing implementations of client or server can support either normal or extended user defined tables at their selection. The definitions are extended so that proper operation and description of version 1 of the standard is preserved.

9.9
Decade 80: user defined tables

These tables provide the capability for the end device user to build custom tables using the tables available in an end device.

9.9.1
Table 80 dimension user defined tables function limiting table

Table 80 Data Description

DIM_UDT_FUNC_LIM_TBL (Table 80) contains maximum values and control parameters for the user defined tables. These values set up to six independent sets of user defined tables. The length of user defined tables is a function of the tables defined in the GEN_CONFIG_TBL (Table 00).

TYPE UDT_CTRL_BFLD = BIT FIELD OF UINT8

   NBR_UDTS
: UINT(0..2);

   INSTANCE_FLAG
: BOOL(3);

   DATA_ACCESS_METHOD
: UINT(4..5);

   EXTENDED_ACCESS
: BOOL(6);

   FILLER
: FILL(7);

END;

TYPE UDT_FUNC_LIM_RCD = PACKED RECORD

   NBR_XFR_LIST_ITEMS
: UINT16;

   UDT_FUNC_CTRL
: UDT_CTRL_BFLD;

   MAX_INSTANCE
: UINT8;

   END;

   IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_0_TBL_CNST THEN

      UDT_0_SIZE
: UINT32;

   END;

   IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_1_TBL_CNST THEN

      UDT_1_SIZE
: UINT32;

   END;

   IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_2_TBL_CNST THEN

      UDT_2_SIZE
: UINT32;

   END;

   IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_3_TBL_CNST THEN

      UDT_3_SIZE
: UINT32;

   END;

   IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_4_TBL_CNST THEN

      UDT_4_SIZE
: UINT32;

   END;

   IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_5_TBL_CNST THEN

      UDT_5_SIZE
: UINT32;

   END;

   IF GEN_CONFIG_TBL.STD_VERSION_NO > 1 THEN

      NBR_EUDTS
: UINT16;

      NBR_EXFR_LIST_ITEMS
: UINT16;

   END;

END;

TABLE DIM_UDT_FUNC_LIM_TBL = UDT_FUNC_LIM_RCD;

Identifier


Value
Definition
UDT_CTRL_BFLD


NBR_UDTS

0..6
The maximum number of user defined tables, which can be defined concurrently by the list of data items.





7
Reserved.


INSTANCE_FLAG
FALSE
Multiple table instances are not supported. Multiple instances are not supported. Ignore MAX_INSTANCE.





TRUE
Multiple table instances are supported.

DATA_ACCESS_METHOD

Variable to designate possible methods of selecting table entries for placement in a user defined table.





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





1
Offset-count access method is supported.





2
Index-count access method is supported.





3
Access methods 2 and 3 are supported.

DIM_UDT_FUNC_LIM_TBL

NBR_XFR_LIST_ITEMS
0..65535
The maximum number of UINT16 entries used to make the list.


UDT_FUNC_CTRL

These are the limiting capabilities for user defined tables selections. This defines the maximum number of user defined tables supported in this decade and the data access method, as defined by UDT_CTRL_BFLD.


MAX_INSTANCE






0
Unused





1..255
Maximum number of table sets supported by this end device. If INSTANCE_FLAG is FALSE ignore.


UDT_0_SIZE

0..4,294,967,295






Maximum number of octets used to size UDT_0_TBL (Table 84)


UDT_1_SIZE

0..4,294,967,295






Maximum number of octets used to size UDT_1_TBL (Table 85)


UDT_2_SIZE

0..4,294,967,295






Maximum number of octets used to size UDT_2_TBL (Table 86)


UDT_3_SIZE

0..4,294,967,295






Maximum number of octets used to size UDT_3_TBL (Table 87)


UDT_4_SIZE

0..4,294,967,295






Maximum number of octets used to size UDT_4_TBL (Table 88)


UDT_5_SIZE

0..4,294,967,295






Maximum number of octets used to size UDT_5_TBL (Table 89)


NBR_EUDTS

0..65536
The maximum number of extended user defined tables, which can be defined concurrently by the list of data items.

NBR_EXFR_LIST_ITEMS
0..65535
The maximum number of UINT16 entries used to make the extended list.

9.9.2
Table 81 actual user defined tables function limiting table

Table 81 Data Description

ACT_UDT_FUNC_LIM_TBL (Table 81) contains actual limiting values for the user defined tables. These parameters define up to six independent sets of user defined tables definitions. The length of each user defined table is a function of the tables defined in the GEN_CONFIG_TBL (Table 00).

TABLE ACT_UDT_FUNC_LIM_TBL = DIM_UDT_FUNC_LIM_TBL.UDT_FUNC_LIM_RCD;

Identifier


Value
Definition

UDT_CTRL_BFLD


NBR_UDTS

0..6
The actual number of user defined tables, which are defined concurrently by the list of data items.





7
Reserved.


INSTANCE_FLAG
FALSE
Multiple table sets are not used. Multiple instances are not supported. Ignore MAX_INSTANCE.





TRUE
Multiple table sets are in use.

DATA_ACCESS_METHOD

Designate the actual method of selecting table entries for placement in a user defined table.





0
Complete tables are mapped into user tables. Partial table are not be mapped.





1
Offset-count access method is used.





2
Index-count access method is used.





3
Not Valid.

UDT_FUNC_LIM_RCD

NBR_XFR_LIST_ITEMS
0.. 65535
The actual number of UINT16 entries used in the list.


UDT_FUNC_CTRL

This is the actual method used for user defined tables selections. This identifies the actual number of user defined tables and the data access method used in this decade as defined by UDT_FLAGS_BFLD.


MAX_INSTANCE
0
Unused.





1..255
Actual number of table sets used by this end device. If INSTANCE_FLAG is FALSE ignore.


UDT_0_SIZE

0..4,294,967,295






Actual number of octets used to size UDT_0_TBL (Table 84)


UDT_1_SIZE

0..4,294,967,295






Actual number of octets used to size UDT_1_TBL (Table 85)


UDT_2_SIZE

0..4,294,967,295






Actual number of octets used to size UDT_2_TBL (Table 86)


UDT_3_SIZE

0..4,294,967,295






Actual number of octets used to size UDT_3_TBL (Table 87)


UDT_4_SIZE

0..4,294,967,295






Actual number of octets used to size UDT_4_TBL (Table 88)


UDT_5_SIZE

0..4,294,967,295






Actual number of octets used to size UDT_5_TBL (Table 89)

9.9.3
Table 82 user defined tables list table

Table 82 Data Description

UDT_LIST_TBL (Table 82) defines data elements used in the generation of user defined tables for this decade.

TYPE SOURCE_ITEM_RCD = PACKED RECORD

   TABLE_ID
: TABLE_IDB_BFLD;

   IF ACT_UDT_FUNC_LIM_TBL.INSTANCE_FLAG THEN

      TABLE_INSTANCE 
: UINT16;

   END;

   CASE ACT_UDT_FUNC_LIM_TBL.DATA_ACCESS_METHOD OF

      0: NO_DATA
: NIL;

      1: OFFSET
: UINT16;

      2: INDEX
: ARRAY[TABLE_ID.SELECTOR] OF UINT16;

   END;

   COUNT
: UINT16;

END;

TYPE EUDT_ITEM_RCD = PACKED RECORD

SOURCE_TABLE_ID
: TABLE_IDB_BFLD;

SELECTION_TYPE
: uint8;

IF ACT_EUDT_FCL_TBL.MAX_NBR_INSTANCES > 1 THEN


SOURCE_INSTANCE_NBR : UINT16 ;

END;

   
SWITCH ACT_EUDT_FCL_TBL.DATA_ACCESS_METHOD OF

      
CASE 1: OFFSET

: UINT24;



BIT_OFFSET

: UINT8;



BIT_COUNT

: UINT16;


CASE 2: INDEX 
: ARRAY [ACT_EUDT_FCL_TBL.NBR_INDEX_LEVEL] 

OF UINT16;



ELEMENT_COUNT

: UINT16;


END;
END;

TYPE UDT_EXTENDED_CTRL_BFLD = BIT FIELD OF UINT16
   ACCESS_METHOD
: UINT(0..2);

   INDEX_DEPTH
: UINT(3..6);
   ENDIAN_INVERSION
: BOOL(7);

   PACK_CTRL
: BOOL(8);

   FILLER
: FILL(9..15);

END;

TYPE UDT_LIST_SEL_RCD = PACKED RECORD

   UDT_LIST : ARRAY[ACT_UDT_FUNC_LIM_TBL.NBR_XFR_LIST_ITEMS] OF UINT16;

   IF ACT_UDT_FUNC_LIM_TBL.UDT_FUNC_CTRL.EXTENDED_ACCESS
      UDT_EXTENDED_CTRL
: UDT_EXTENDED_CTRL_BFLD
      EUDT_LIST : ARRAY[ACT_UDT_FUNC_LIM_TBL.NBR_EXFR_LIST_ITEMS] OF UINT16;

   END;
END;

TABLE UDT_LIST_TBL = UDT_LIST_SEL_RCD;

Identifier


Value
Definition
TABLE_IDB_BFLD

TBL_PROC_NBR
0..2047
Information source table number. Note: the corresponding implementation bit shall be set in GEN_CONFIG_TBL (Table 00).


STD_VS_MFG_FLAG

Identifies the data item as originating from either the standard table or a manufacturer table.





FALSE
Standard table.





TRUE
Manufacturer table.


SELECTOR

0
When DATA_ACCESS_METHOD is zero the table access method is used.





0..15
When the DATA_ACCESS_METHOD is one this field is the most significant 4 bits (bits 16..19) of the offset to the data element required to locate the data item in a table.





0..15
When DATA_ACCESS_METHOD is two this number of indices is used to select an entry in a table.

SOURCE_ITEM_RCD


Structure of a single entry in the UDT_LIST array.


TABLE_INSTANCE

0..254

Table set number.






255..65535
Not used.


OFFSET

0..65535
This field holds the least significant 16 bits of the offset to the data element required to locate the data item in a table.


INDEX



This is an array of indices, which combine to define the index to an item entry in a table.


COUNT


0..65535
Length of data item(s) in octets.  When the value is zero it is the end of the list.

EUDT_ITEM_RCD


TARGET_EUDT
0..1039
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.


SOURCE_TABLE_ID

See TABLE_IDB_BFLD.


SELECTION_TYPE





0 
Not used
  



1
Octet Aligned Element
   



2
First member of a BIT FIELD OF UINT8
   



3
First member of a BIT FIELD OF UINT16
   



4
First member of a BIT FIELD OF UINT32
   



5
First member of a BIT FIELD OF UINT40
   



6
First member of a BIT FIELD OF UINT48
7 First member of a BIT FIELD OF UINT64

8 Next BIT FIELD member in sequence

9..255

Reserved.

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.

When ACT_EUDT_FCL_TBL.DATA_ACCESS_METHOD = 1 the subsequent fields define element offsets using the Octet-Offset/Octet-count and bit-offset/bit-count access method is used.

      
ELEMENT_OFFSET
0..65535
Offset in octets to the beginning of an element relative to the beginning of the table which contains the source element.


SUB_ELEMENT_BIT_OFFSET





0..65535
Offset in bits to the beginning of a bit sequence relative to the beginning of the selected terminal 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 ELEMENT_OFFSET before applying the SUB_ELEMENT_BIT_OFFSET..


COUNT


0..65535
When selection _type = 1, then it is the number of octets selected. Otherwise it is the number of bits selected.
When ACT_EUDT_FCL_TBL.DATA_ACCESS_METHOD = 2, the subsequent fields define element offsets using the Index/element-count access method is used.


Index



An array containing ACT_EUDT_FCL_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.

UDT_LIST_SEL_RCD

UDT_LIST


An array holding ACT_UDT_FUNC_LIM_TBL. NBR_XFR_LIST_ITEM UINT16 quantities. This space is mapped using SOURCE_ITEM_RCD into variable length records which select table or partial tables for access via the user defined tables.

UDT_EXTENDED_CTL

see UDT_EXTENDED_CTRL_BFLD

EUDT_LIST


An array holding ACT_UDT_FUNC_LIM_TBL. NBR_EXFR_LIST_ITEM UINT16 quantities. This space is mapped using EUDT_ITEM_RCD into variable length records which select table or partial tables for access via the user defined tables.

9.9.4
Table 83 user defined tables selection table

Table 83 Data Description

UDT_SEL_TBL (Table 83) specifies what data elements are used in user tables defined for this decade.  Each array entry in this table corresponds to a specific table in this decade following this table.  For example, the third entry in this array corresponds to Table 83 + 3 = Table 86.

TYPE UDT_SET_RCD = PACKED RECORD

   FIRST_ITEM_NBR
: UINT16;

   LAST_ITEM_NBR
: UINT16;

END;

TYPE UDT_EXT_SET_RCD = PACKED RECORD
   TARGET_EUDT
: TABLE_IDB_BFLD;
   SELECTIONS
: ARRAY[ACT_UDT_FUNC_LIM_TBL.NBR_EXFR_LIST_ITEMS] OF UDT_SET_RCD;

END;

TYPE UDT_DATA_SETS_RCD = PACKED RECORD

   UDT_DATA_SETS
: ARRAY[ACT_UDT_FUNC_LIM_TBL.NBR_UDTS] OF UDT_SET_RCD;

   IF ACT_UDT_FUNC_LIM_TBL.UDT_FUNC_CTRL.EXTENDED_ACCESS
      EUDT_DATA_SETS
: ARRAY[ACT_UDT_FUNC_LIM_TBL.NBR_EUDTS] OF UDT_EXT_SET_RCD;

   END;

END;

TABLE UDT_SEL_TBL = UDT_DATA_SETS_RCD;
Identifier


Value
Definition

UDT_SETS_RCD


FIRST_ITEM_NBR
0..65535
This is item number in UDT_LIST_TBL (Table 82) specifying the first item in the user defined tables selected by this entry.


LAST_ITEM_NBR
0..65535
This is item number in UDT_LIST_TBL (Table 82) specifying the last item in the user defined tables selected by this entry.

UDT_DATA_SETS_RCD


UDT_DATA_SETS

Array containing up to ACT_UDT_ FUNC_LIM_TBL.NBR_UDTS (Table 81) entries. Each entry defines the source selections for a user destination user defined table.

EUDT_EXT_SET_RCD


TARGET_UDT


Target EUDT definition.


EUDT_
