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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 and simplify their use for one way communicating devices.



Disclaimer Notice:
This document is offered as a basis for discussion in accordance with the submission rules of Tablefest II ANSI C12.19-1997, IEEE 1377-1997, MC-Requirements and TF9804-001)



Summary of modifications to the Standard Document:
Replacement to Decade 8, User defined tables.

Update to section 8, syntax to accommodate up to 2040 user defined tables.

8
Table transportation issues

The effective transport of table structures is dependent only on the presence of basic read and write services. While the marketplace may dictate the incorporation of more sophisticated services, it is left to the implementers of specific protocol stacks to select the specific read and write services to be included.

8.1
Minimum services and parameters  

8.1.1
Read service

This service causes the transfer of data from the initiating device to the target device and is required for two way communications.

Read Request


The read request shall be capable of both a complete and a partial table read. This is accomplished by one required parameter and optional parameters. The required parameter is a table identifier. Optional parameters define partial table retrieval.


Table Identifier

This parameter has a range of 0 to 65535 and is further subdivided as follows:

• The range from 0 to 2039 provides access to Standard tables 0 to 2039.


• The range from 2048 to 4087 provides access to Manufacturer tables 0 to 2039.


• The range 4096 to 6135 provides access to Standard pending tables 0 to 2039.


• The range 6144 to 8183 provides access to Manufacturer pending tables 0 to 2039.






• The range 8192 to 10231 provides access to User define tables 0 to 2039.






• The range 12288 to 14327 provides access to User define pending tables 0 to 2039.






All others values are reserved.






The maximum number of decades supported is 204 (10 tables per decade) resulting in the Standard supporting a maximum of 2040 tables in each of the Standard, Standard Pending, Manufacturer, and Manufacturer Pending groups of tables. The user-defined tables do not use the decade structure since they represent a sequential set of views of selection from others tables.

Partial Table Retrieval

The retrieval of a portion of a table, a partial table, is possible through the use of one of two methods.  These methods are offset-count and index-count. The absence of either of these methods implies the entire table shall be read.

Offset Count Method

The offset-count method is based upon supplying an offset from the beginning of the selected table and, optionally, a count of the number of octets to read from the offset point. The range of the offset from the beginning of the table is 0 to at least 16,777,215 octets. The range of the count of the number of octets to read from the offset point is 0 to at least 65,535 octets. A zero for the count value or the absence of the count value shall cause  the remaining portion of the table to be read starting at the offset point.

Indexed-Count Method

The index-count method is based upon accommodating a minimum of 5 indices relative to the beginning of the table data structure and optionally a count of the number of elements to read starting at that index. Each index shall range from 0 to a maximum of 65,535. The range of the count of the number of elements read from that  index point is 0 to a maximum of 65,535 elements. A zero for the count value or the absence of the count value shall cause the remaining portion of the table to be read starting at the stated index value.

Read Response


DATA



The read response shall contain as a minimum the table data selected by the aforementioned parameters supplied with the read request.


When the read request table identifier specifies a pending table, a six octet pending event description precedes the requested information. The pending event description parameters are described in the Pending Event Description, Section 8.2.

8.1.2
Write service

This service causes the transfer of un-requested data to a target device from the initiating device and is required for both one and two way communications.

Write Request


The write request shall be capable of both a complete and a partial table write. This is accomplished by one required parameter and partial table identifiers and the write data field. The required parameter is a table identifier. Optional parameters define partial table write.


Table Identifier

This parameter has a range of 0 to 65535 and is further subdivided as follows:

• The range from 0 to 2039 provides access to Standard tables 0 to 2039.


• The range from 2048 to 4087 provides access to Manufacturer tables 0 to 2039.


• The range 4096 to 6135 provides access to Standard pending tables 0 to 2039.






• The range 6144 to 8183 provides access to Manufacturer pending tables 0 to 2039.






• The range 8192 to 10231 provides access to User define tables 0 to 2039.






• The range 12288 to 14327 provides access to User define pending tables 0 to 2039.





All others values are reserved.





The maximum number of decades supported is 204 (10 tables per decade) resulting in the Standard supporting a maximum of 2040 tables in each of the Standard, Standard Pending, Manufacturer, and Manufacturer Pending groups of  tables. The user-defined tables do not use the decade structure since they represent a sequential set of views of selection from others tables.





Several additional parameters are required for writing to a pending table.  These parameters are appended to the front of the table data to be written as a pending event description. The pending event description parameters are described in Pending Event Description, Section 8.2.


Partial Table Identifier
The writing of a portion of a table, a partial table, is possible through the use of one of two methods.  These methods are offset-count and index-count. The absence of either of these methods implies the entire table shall be written.


Offset-Count Method

The offset-count method is based upon supplying an offset from the beginning of the selected table and, optionally, a count of the number of octets to write to the offset point.  The range of the offset from the beginning of the table is 0 to at least 16,777,215 octets.  The range of the count of the number of octets to write to the offset point is 0 to at least 65,535 octets.  A zero for the count value or the absence of the count value shall cause the remaining portion of the table to be written from the offset point.


Indexed-Count Method

The indexed method is based upon accommodating a minimum of 5 indices relative to the beginning of the table data structure and, optionally, a count of the number of elements to write starting at the index point. Each index shall range from 0 to a maximum of 65,535.  The range of the count of the number of elements to write shall range from 0 to a maximum of 65,535. A zero for the count value or the absence of the count value shall imply writing the remaining portion of the table from the index point.


Data



The data field contains the information to write.


When the write request table identifier specifies a pending table, a six octet pending event description precedes the information in the data field.

Write Response


As a minimum, no response is required to the write request. This does not preclude use of write responses supported by implementer languages or their supporting protocols.

9.9
Decade 80: user defined tables

These tables provide the capability for the end device user to build custom tables using selections from the tables available in an end device. The selections are bi-directional in the sense that any change to a value of a selected table element will manifest itself in the user defined table that contains that selection; and any change to a selected identifier from the user defined table shall result in a corresponding change in the selected table identifier. All event-log, change events and security constraints shall operate to maintain coherence between the user defined tables and the table identifiers they point to. Support of writing to a user defined tables are optional at the manufacturer discretion on a per table basis. 
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).

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);

FILLER


: FILL(3..3);


DATA_ACCESS_METHOD
: UINT(4..5);

BIT_LEVEL_ACCESS_FLAG
: BOOL(6);


BIT_MAP_SELECTION_FLAG
: BOOL(7);
end;

TYPE UDT_FUNC_LIM_RCD = PACKED RECORD


NBR_XFR_LIST_ITEMS
: UINT16;


UDT_FUNC_CTRL

: UDT_CTRL_BFLD;


NBR_INSTANCE

: UINT8;


IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_0_TBL THEN



UDT_0_SIZE

: UINT32;


END;


IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_1_TBL THEN



UDT_1_SIZE

: UINT32;


END;


IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_2_TBL THEN



UDT_2_SIZE

: UINT32;


END;


IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_3_TBL THEN



UDT_3_SIZE

: UINT32;


END;


IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_4_TBL THEN



UDT_4_SIZE

: UINT32;


END;


IF GEN_CONFIG_TBL.STD_TBLS_USED.UDT_5_TBL THEN



UDT_5_SIZE

: UINT32;


END;


IF GEN_CONFIG_TBL.STD_VERSION_NO > 1 THEN



NBR_EXT_UDTS

: UINT16;


END;



END;

TABLE 80 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 deliver by table 84 to 89 in this decade and which can be defined concurrently by the list of data items.





7
Reserved.




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.


BIT_LEVEL_ACCESS_FLAG
False
End device is not capable of using bit offset and bit count in the  User Defined Tables List Table (Table 82).





True
End device is capable of using bit offset and bit count in the  User Defined Tables List Table (Table 82).


BIT_MAP_SELECTION_FLAG
False
End device is not capable of using Bit map for selecting items in table User Defined Tables Selection Table (Table 83).





True
End device is capable of using Bit map for selecting items in table User Defined Tables Selection Table (Table 83).

DIM_UDT_FUNC_LIM_TBL

NBR_XFR_LIST_ITEMS
0..65535
The maximum number of pointers (SOURCE_ITEM_RCD) in the Data Description table (Table 82).


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.


NBR_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_EXT_UDTS
0..2040
The maximum number of extended user defined tables deliver by user defined table 0 to 2039 in accordance to the Table Identifier.

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 81 ACT_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 deliver by table 84 to 89 in this decade and  which are defined concurrently by the list of data items. The use of user defined table and extended user defined table are mutually exclusive.  When this value is non zero, NBR_EXT_UDTS shall be zero.




7
Reserved.




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.


BIT_OFFSET_FLAG
False
End device does not use bit offset and bit count in the  User Defined Tables List Table (Table 82).





True
End device uses bit offset and bit count in the  User Defined Tables List Table (Table 82).


BIT_MAP_SELECTION_FLAG
False
End device does not use Bit map for selecting items in table User Defined Tables Selection Table (Table 83).





True
End device uses Bit map for selecting items in table User Defined Tables Selection Table (Table 83).

UDT_FUNC_LIM_RCD

NBR_XFR_LIST_ITEMS
0.. 65535
The actual number of pointers (SOURCE_ITEM_RCD) in the Data Description table (Table 82).


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)

NBR_EXT_UDTS
0..2040
The actual number of extended user defined tables deliver by user defined table 0 to 2039 in accordance to the Table Identifier. The use of user defined table and extended user defined table are mutually exclusive. When this value is non zero, NBR_UDTS shall be zero.

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. MAX_INSTANCE > 1 THEN



TABLE_INSTANCE : UINT16;


END;


SWITCH ACT_UDT_FUNC_LIM_TBL.DATA_ACCESS_METHOD OF



CASE 0:
NO_DATA
: NIL;



CASE 1:
OFFSET
: UINT16;





IF ACT_UDT_FUNC_LIM_TBL. BIT_LEVEL_ACCESS_FLAG THEN






BIT_OFFSET
: UINT8;





END;



CASE 2:
INDEX

: ARRAY[11] OF UINT16;





IF ACT_UDT_FUNC_LIM_TBL. BIT_LEVEL_ACCESS_FLAG THEN






BIT_OFFSET
: UINT8;





END;


END;


IF ACT_UDT_FUNC_LIM_TBL. BIT_LEVEL_ACCESS_FLAG THEN



BIT_COUNT
: UINT16;


ELSE



COUNT

: UINT16;


END;

END;

TYPE UDT_LIST_SEL_RCD = PACKED RECORD




UDT_LIST : ARRAY[ACT_UDT_FUNC_LIM_TBL.NBR_XFR_LIST_ITEMS]





  OF SOURCE_ITEM_RCD;

END;

TABLE 82 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. This offset is expected to point to the base location to a table variable. Offset into table variable may result may yield incorrect results.

 BIT_OFFSET 

0..255
This is the number of bits offset into the data element to the beginning of the 
desired data element bits. Bit offset 0 represent the least significant bit of the data element. In other terms offset 0 represent bit 20 and bit n represent bit 2n of the adressed data element.

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.


BIT_COUNT

0..65535
Length of data item(s) in bits.  When the value is zero it is the end of the list. If the message built using this option doesn’t end up on a byte boundery , fill bits shall be added to the end of the message to be on the byte boundary.
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.

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


IF ACT_UDT_FUNC_LIM_TBL. BIT_MAP_SELECTION_FLAG THEN



DATA_ITEMS_PRESENT




: SET((ACT_UDT_FUNC_LIM_TBL.NBR_XFR_LIST_ITEMS+7) /8);


ELSE



FIRST_ITEM_NBR
: UINT16;



LAST_ITEM_NBR
: UINT16;


END;

END;

TYPE UDT_DATA_SETS_RCD = PACKED RECORD


UDT_DATA_SETS : ARRAY[ACT_UDT_FUNC_LIM_TBL.NBR_UDTS] OF UDT_SET_RCD;


EXT_UDT_DATA_SETS
: ARRAY[ACT_UDT_FUNC_LIM_TBL.NBR_EXT_UDTS]






  OF UDT_SET_RCD;

END;

TABLE 83 UDT_SEL_TBL = UDT_DATA_SETS_RCD;
Identifier


Value
Definition

UDT_SETS_RCD


DATA_ITEMS_PRESENT

This set of bits indicats which data item pointed by Table 82 is used. Bits set to 1 indicates item  is used.


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.

EXT_UDT_DATA_SETS

Array containing up to ACT_UDT_ FUNC_LIM_TBL.NBR_EXT_UDTS (Table 81) entries. Each entry defines the source selections for a user destination user defined table.
9.9.5
Table 84 user defined table zero table

Table 84 Data Description

This table is defined by the items in table UDT_LIST_TBL (Table 82) selected by the first entry in table UDT_SEL_TBL (Table 83).

TYPE UDT_0_RCD = PACKED RECORD


UDT_0_DATA

: ARRAY[ACT_UDT_FUNC_LIM_TBL.UDT_0_SIZE] OF UINT8;

END;

TABLE 84 UDT_0_TBL = UDT_0_RCD;
Identifier


Value
Definition
UDT_0_RCD 



Array containing  ACT_UDT_FUNCT_LIM_TBL. UDT_0_SIZE octets holding data defined by the first entry in the list defined in UDT_SEL_TBL (Table 83).

9.9.6
Table 85 user defined table one table

Table 85 Data Description

This table is defined by the items in table UDT_LIST_TBL (Table 82) selected by the first entry in table UDT_SEL_TBL (Table 83).

TYPE UDT_1_RCD = PACKED RECORD


UDT_1_DATA 

: ARRAY[ACT_UDT_FUNC_LIM_TBL.UDT_1_SIZE] OF UINT8;

END;

TABLE 85 UDT_1_TBL = UDT_1_RCD;
Identifier


Value
Definition
UDT_1_RCD 



Array containing  ACT_UDT_FUNCT_LIM_TBL. UDT_1_SIZE octets holding data defined by the second entry in the list defined in UDT_SEL_TBL (Table 83).

9.9.7
Table 86 user defined table two table

Table 86 Data Description

This table is defined by the items in table UDT_LIST_TBL (Table 82) selected by the first entry in table UDT_SEL_TBL (Table 83).

TYPE UDT_2_RCD = PACKED RECORD


UDT_2_DATA 

: ARRAY[ACT_UDT_FUNC_LIM_TBL.UDT_2_SIZE] OF UINT8;

END;

TABLE 86 UDT_2_TBL = UDT_2_RCD;
Identifier


Value
Definition
UDT_2_RCD 



Array containing  ACT_UDT_FUNCT_LIM_TBL. UDT_2_SIZE octets holding data defined by the third entry in the list defined in UDT_SEL_TBL (Table 83).

9.9.8
Table 87 user defined table three table

Table 87 Data Description

This table is defined by the items in table UDT_LIST_TBL (Table 82) selected by the first entry in table UDT_SEL_TBL (Table 83).

TYPE UDT_3_RCD = PACKED RECORD


UDT_3_DATA 

: ARRAY[ACT_UDT_FUNC_LIM_TBL.UDT_3_SIZE] OF UINT8;

END;

TABLE 87 UDT_3_TBL = UDT_3_RCD;
Identifier


Value
Definition
UDT_3_RCD 



Array containing  ACT_UDT_FUNCT_LIM_TBL. UDT_3_SIZE octets holding data defined by the fourth entry in the list defined in UDT_SEL_TBL (Table 83).

9.9.9
Table 88 user defined table four table

Table 88 Data Description

This table is defined by the items in table UDT_LIST_TBL (Table 82) selected by the first entry in table UDT_SEL_TBL (Table 83).

TYPE UDT_4_RCD = PACKED RECORD


UDT_4_DATA 

: ARRAY[ACT_UDT_FUNC_LIM_TBL.UDT_4_SIZE] OF UINT8;

END;
TABLE 88 UDT_4_TBL = UDT_4_RCD;
Identifier


Value
Definition
UDT_4_RCD 



Array containing  ACT_UDT_FUNCT_LIM_TBL. UDT_4_SIZE octets holding data defined by the fifth entry in the list defined in UDT_SEL_TBL (Table 83).

9.9.10
Table 89 user defined table five table

Table 89 Data Description

This table is defined by the items in table UDT_LIST_TBL (Table 82) selected by the first entry in table UDT_SEL_TBL (Table 83).

TYPE UDT_5_RCD = PACKED RECORD


UDT_5_DATA 

: ARRAY[ACT_UDT_FUNC_LIM_TBL.UDT_5_SIZE] OF UINT8;

END;

TABLE 89 UDT_5_TBL = UDT_5_RCD;
UDT_5_RCD 



Array containing  ACT_UDT_FUNCT_LIM_TBL. UDT_5_SIZE octets holding data defined by the sixth entry in the list defined in UDT_SEL_TBL (Table 83).

Disclaimer: 

This contribution has been prepared to assist Table Fest II. This document is offered as a basis for discussion in accordance with the submission rules of Table Fest II (ANSI C12.19-1997, IEEE 1377-1997, MC-Requirements and TF9804-001).


