AMERICAN NATIONAL STANDARD
C12.18-200x


Contribution #: [OP0404-009-2]


CONTRIBUTION

	Project:
	ANSI C12.18-200x

	

	Title:
	Index-Count Table Access

	

	Author(s):
	Michael C. Miller

	

	Contact:
	Name:
	Aaron F. Snyder

	
	Organization:
	Itron Inc.

	
	Address Line 1:
	313-B N Hwy 11

	
	Address Line 2:
	

	
	City, State, & Zip:
	West Union, SC  29696

	
	Phone Number:
	+1 (864) 718-1269

	
	Fax Number:
	+1 (864) 638-4900

	
	E-Mail Address:
	Aaron.Snyder@itron.com

	

	Related Document(s):
	ANSI C12.18-1996

	

	Supersedes
	None.

	

	Submission Date:
	April 26, 2004, Revised August 9, 2004

	

	Distribution:
	· Industry Canada Task Force members

· ANSI C12 SC17 members

· IEEE SCC31 members

	

	Abstract:
	There is an inconsistency in the Index-Count partial table access as defined in C12.18 and as defined in C12.19.  This contribution is offered to provide a solution.

	

	Objectives addressed and/or introduced:
	2. Harmonizing any protocol (PSEM) definitions with the 2004 revisions of C12.19, C12.21 and C12.22.

5. Correct any existing errors.

	

	Summary of modifications to the Standard Document:
	1.  §4.2.2.4 Read service
2.  §4.2.2.5 Write service

	

	Contribution List “Subject” Column
	Index-Count Table Access

	Contribution List “Date” Column
	April 04

	Contribution List “Title” Column
	Index-Count Table Access

	Contribution List “Contributor” Column
	Michael C. Miller


4.2.2.4
Read service

The read service is used to cause a transfer of table data to the requesting device. 

Request:

The read request allows both complete and partial table transfers. The retrieval of a portion of a table is possible through the use of both offset/octet-count and index/element-count methods.

Request codes 30–39, 3E and 3F give access to all possible methods used for table transfer. Request code 30 specifies a complete table transfer. Request codes 31 through 39 specify a partial table transfer using 1 to 9 indices. Request code 3E specifies a default table transfer. Request code 3F specifies a partial table transfer using the offset/octet-count method.

<read>
::=
<full_read> | <pread_index> | <pread_offset> |



<pread_default>

<full_read>
::=
30H <tableid>

<pread_index>
::=
<3jH> <tableid> <index>+ <element-count>

<3jH>
::=
31H |
{ 1 <index> included in request }



32H |
{ 2 <index> included in request }



33H |
{ 3 <index> included in request }



34H |
{ 4 <index> included in request }



35H |
{ 5 <index> included in request }



36H |
{ 6 <index> included in request }



37H |
{ 7 <index> included in request }



38H |
{ 8 <index> included in request }



39H 
{ 9 <index> included in request }

<pread_default>
::=
3EH
{ Transfer default table }

<pread_offset>
::=
3FH <tableid> <offset> <octet-count>

<tableid>
::=
<word16>
{ Table identifier }

<offset>
::=
<word24>
{ Offset into data table in bytes. Offset 0000H is the offset to the first table element of <tableid> as per ANSI Standard C12.19-xxxx.}

<index>
::=
<word16>
{ Index value used to locate start of data. Index 0000H+ is the index of the first table element as per ANSI Standard C12.19-xxxx.}

<element-count>
::=
<word16>
{ Number of elements to read starting at the requested index.}

<octet-count>
::=
<word16>
{ Length of table data requested starting at <offset>, in bytes }

Response:

Responses of type <nok> indicate a problem with the received service request.

The response <ok> indicates the read service was accepted and the data is part of the response.

<read_r>
::=
<nok> | <ok> <table_data>

<table_data>
::=
<octet-count> <data> <cksum> |


<element-count> <data> <cksum>


<octet-count>
::=
<word16>
{ Length of <data> returned, in bytes }

<element-count>
::=
<word16>
{ Number of ANSI Standard C12.19.xxxx table elements returned in <data> starting at the requested index from the table indicated by <tableid>. }

<data>
::=
<byte>+
{The returned table data elements including the optional pending header as per ANSI Standard C12.19.xxxx, when requested. }
<cksum>
::=
<byte>
{ 2's compliment checksum computed only on the <data> portion of <table_data>. The checksum is computed by summing the bytes (ignoring overflow) and negating the result. }

4.2.2.5
Write service
The write service is issued to transfer table data to the target device. 

Request:

The write request allows both complete and partial table transfers. The modification of a portion of a table is possible through the use of both offset/octet-count and index/element-count methods.

Request codes 40–49 and 4F give access to all possible methods used for table transfer. Request code 40 specifies a complete table transfer. Request codes 41 through 49 specify a partial table transfer using 1 to 9 indices. Request code 4F specifies a partial table transfer using the offset/octet-count method.

<write>
::=
<full_write> | <pwrite_index> | <pwrite_offset>

<full_write>
::=
40H <tableid> <table_data>

<pwrite_index>
::=
<4jH> <tableid> <index>+ <table_data>

<4jH>
::=
41H |
{ 1 <index> included in request }



42H |
{ 2 <index> included in request }



43H |
{ 3 <index> included in request }



44H |
{ 4 <index> included in request }



45H |
{ 5 <index> included in request }



46H |
{ 6 <index> included in request }



47H |
{ 7 <index> included in request }



48H |
{ 8 <index> included in request }



49H 
{ 9 <index> included in request }

<pwrite_offset>
::=
4FH <tableid> <offset> <table_data>

<tableid>
::=
<word16>
{ Table identifier }

<offset>
::=
<word24>
{ Offset into data table in bytes. Offset 0000H is the offset to the first element of the table selected by <tableid> as per ANSI Standard C12.19-xxxx. }

<index>
::=
<word16>
{ Index value used to locate start of data. Index 0000H+ is the index of the first table element as per ANSI Standard C12.19-xxxx.}

<table_data>
::=
<octet-count> <data> <cksum> |


<element-count> <data> <cksum>

<element-count>
::=
<word16>
{ Number of table elements to be written from <data> into the table indicated by <tableid> as per ANSI Standard C12.19.xxxx. }

<octet-count>
::=
<word16>
{ Length of <data> to be written, in bytes }

<data>
::=
<byte>+
{The table data elements including the optional pending header as per ANSI Standard C12.19.xxxx, when requested. }
<cksum>
::=
<byte>
{ 2's compliment checksum computed only on the <data> portion of <table_data>.  The checksum is computed by summing the bytes (ignoring overflow) and negating the result. }

Response:
Responses of type <nok> indicate a problem with the received service request.

The response <ok> indicates the write service was successfully completed and the data was successfully transmitted to the device.

<write_r>
::=
<nok> | <ok>
4.2.2.6
Partial Table Access Using the Index/element-count Method

1. An index sets up a start of selection into a table object relative to the beginning of the table as follows:

· Each member of a PACKED RECORD gets a unique number. 

· The positional number of the first element of a PACKED RECORD is assigned the value zero.
· The positional number of subsequent elements in the same PACKED RECORD are incremented by one for each subsequent element in the PACKED RECORD. 

· Each sub element of a BIT FIELD is assigned a unique positional number. 

· The positional number of the first sub element of a BIT FIELD is assigned the value zero. 

· The positional number of subsequent sub elements in the same BIT FIELD are incremented by one for each subsequent sub element in the BIT FIELD, independent of the bit range assigned to the sub element. 

· Positional numbers are assigned independently of any IF or CASE statements that may be present inside PACKED RECORDs or BIT FIELDs, as if the elements or sub-elements where not enclosed within any IF or SWITCH statements. 

· For non final elements one level of index is appended to the index of the parent’s element index for use in selections. 

· Selection to Boolean members within a SET are reference like array members of a single dimensional array. 

· For elements of an ARRAY one level of index is appended to the index of the array’s element for each dimension (as per BNF.dim) for use in selections into entries of the ARRAY.
2. Selection based on an index method using element count=1 will deliver the whole selected element.

3. For the purpose of binary transmission, index cannot select into a sub-element or final elements that are not atomic, with the exception of SETs, where the first octet selected for transmission is that computed by integer division of the atomic index number requested by eight (8), and the number of elements is the number of bits requested

4. For the purpose of transmission, an index selection into a non-existing element shall result in an "Inappropriate Action Requested" error. However, it is allowed to append zeros at the end of an index to indicate the desired access level of an index selection within the table element hierarchy.

5. When element-count > 1, the application shall return up to element-count elements at the same or higher hierarchical level of the index used to initiated the request traversing all element types serially. 

6. When element-count > (number of elements available for transmission), the number of elements transmitted will be limited to the maximum number elements available at the same or higher hierarchical level of the index used to initiated the request. The response element-count shall be adjusted to reflect the actual number of elements transferred in the response.

7. The number of numeric segments that make up the index (using trailing zero segments if necessary) defines the initial hierarchical level for element-serialization and for element-count interpretation.

8. For the purpose of transmission, as a part of a request, element-count = 0 shall be interpreted as all data to be written or all data requested. 

9. For the purpose of transmission, as a part of a response, element-count = 0 shall be interpreted as no data was written, or no data was received. 

10. For the purpose of transmission, as a part of a write request, element-count shall correctly represent the actual number of elements requested to be written, at the hierarchical level of the selection start index. 

11. For the purpose of transmission, as a part of a read request, element-count represents the maximum number of elements requested. 

12. For the purpose of transmission, the counter shall not count elements that are not present in the table by virtue of the elements being excluded from the data stream through the use of the IF or CASE conditional statements

13. For the purpose of transmission, the counter shall not count elements that are not present in the table by virtue of them being excluded from the data stream through the use of zero length arrays, sets, strings, binaries or bcd.

14. Generally, for the purpose of transmission, any element whose size is zero shall not be a candidate for transmission and not be counted. 

15. The element-count counts elements and not octets.

16. If the respondent application does not support the transmission elements at the requested index level, or the respondent application cannot deliver the element requested from an ARRAY the respondent application shall assert the error condition "Inappropriate Action Requested". The requester may then attempt a retry of the read/write request on an index of an element that is higher or lower in hierarchy relative to the index of the failed attempt.

4.2.2.7
Partial Table Access Using the Offset/octet-count Method

1. An offset sets up a start of selection into a table object relative to the beginning of the table.

2. Offset zero (0) is the octet offset to the first octet of the first object in the table as prescribed by the object data type and the value of DATA_ORDER, found in the GEN_CONFIG_TBL (Table 00).

3. When count > 1, the application shall return up to count octets from offset used to initiate the request traversing all element types serially, where each element will be transferred according to its type and the value of DATA_ORDER, found in the GEN_CONFIG_TBL (Table 00).

4. When count > (number of octets available for transmission), the number of octets transmitted will be limited to the maximum number octets available. The response count shall be adjusted to reflect the actual number of octets transferred in the response.

5. For the purpose of transmission, as a part of a request, count = 0 shall be interpreted as all data to be written or all data requested.

6. For the purpose of transmission, as a part of a response, count = 0 shall be interpreted as no data was written, or no data was received. 

7. For the purpose of transmission, as a part of a write request, octet count shall correctly represent the actual number of octets requested to be written starting at the table offset requested. 

8. For the purpose of transmission, as a part of a read request, count represents the maximum number of octets requested. 

9. For the purpose of transmission, the counter shall not count elements that are not present in the table by virtue of them being excluded from the data stream through the use of zero length arrays, sets, strings, binaries or bcd.

10. Generally, for the purpose of transmission, any element whose size is zero shall not be a candidate for transmission and not be counted.

11. The octet counter counts octets and not elements.

12. If the respondent application does not support the transmission octets at the requested offset if the respondent application shall assert the error condition "Inappropriate Action Requested.
4.2.2.7
Index Count Access Method Examples

The following are examples for the use of the Index/Element-Count method to select data.

	Examples 1
	Examples 2
	Examples 3
	Examples 4

	Index = 1.0
Element-Count = 2
	Index = 1,
Element-Count = 2 or
Index = 1.0,

Element-Count = 4
	Index = 1.2.0,

Element-Count = 4
	Index = 1.2,

Element-Count = 4

or

Index = 1.2.0,

Element-Count = 5

	0
	0
	0
	0

	1.0
(Selected)
	1.0
(Selected)
	1.0
	1.0

	1.1
(Selected)
	1.1
(Selected)
	1.1
	1.1

	1.2
	1.2 
(Selected)
	1.2
(Selected)
	1.2
(Selected)

	2
	2
(Selected)
	2
(Selected)
	2
(Selected)

	3.0
	3.0
	3.0
(Selected)
	3.0
(Selected)

	3.1.0
	3.1.0
	3.1.0
(Selected)
	3.1.0
(Selected)

	3.1.1
	3.1.1
	3.1.1
	3.1.1
(Selected)

	3.2
	3.2
	3.2
	3.2

	4 
	4 
	4 
	4 


A.2 
Layer 7 syntax

<3jH>
::=
31H |
{ 1 <index> included in request }



32H |
{ 2 <index> included in request }



33H |
{ 3 <index> included in request }



34H |
{ 4 <index> included in request }



35H |
{ 5 <index> included in request }



36H |
{ 6 <index> included in request }



37H |
{ 7 <index> included in request }



38H |
{ 8 <index> included in request }



39H 
{ 9 <index> included in request }

<4jH>
::=
41H |
{ 1 <index> included in request }



42H |
{ 2 <index> included in request }



43H |
{ 3 <index> included in request }



44H |
{ 4 <index> included in request }



45H |
{ 5 <index> included in request }



46H |
{ 6 <index> included in request }



47H |
{ 7 <index> included in request }



48H |
{ 8 <index> included in request }



49H 
{ 9 <index> included in request }

<6jH>
::=
60H |
{ No <baud rate> included in request. Stay at default baud rate }



61H |
{ 1 <baud rate> included in request }



62H |
{ 2 <baud rate> included in request }



63H |
{ 3 <baud rate> included in request }



64H |
{ 4 <baud rate> included in request }



65H |
{ 5 <baud rate> included in request }



66H |
{ 6 <baud rate> included in request }



67H |
{ 7 <baud rate> included in request }



68H |
{ 8 <baud rate> included in request }



69H |
{ 9 <baud rate> included in request }



6AH |
{10 <baud rate> included in request }



6BH 
{11 <baud rate> included in request }

<baud_rate>
::=
00H |
{ Externally defined }



01H |
{ 300 baud }



02H |
{ 600 baud }



03H |
{ 1200 baud }



04H |
{ 2400 baud }



05H |
{ 4800 baud }



06H |
{ 9600 baud }



07H |
{ 14400 baud }



08H |
{ 19200 baud }



09H |
{ 28800 baud }




0AH 
{ 57600 baud }

<bsy>
::=
06H
{Device Busy—This application level error indicates that the request was not acted upon because the device was busy doing something else.}

<cksum>
::=
<byte>
{ 2's compliment checksum computed only on the <data> portion of <table_data>. The checksum is computed by summing the bytes (ignoring overflow) and negating the result. }

<element-count>
::=
<word16>

{ Number of elements to be written }

<octet-count>
::=
<word16>
{Length of table data in bytes}

<data>
::=
<byte>+
<dlk>
::=
08H
{Data Locked—This application level error indicates that the request was unsuccessful because the data cannot be accessed.}

<dnr>
::=
07H
{Data Not Ready—This application level error indicates that request was unsuccessful because the requested data is not ready to be accessed.}

<err>
::=
01H
{Error—This code is used to indicate rejection of the received service request.  The reason for the rejection is NOT provided.}

<full_read>
::=
30H <tableid>

<full_write>
::=
40H <tableid> <table_data>

<iar>
::=
05H
{Inappropriate Action Requested—This application level error indicates that the action requested was inappropriate.  Covers conditions such as write request to a read only table or an invalid table id.}

<ident>
::=
20H
<ident_r>
::=
<err> | <bsy> | <isss> | <ok> <std> <ver> <rev> <rsvd>

<index>
::=
<word16>
{Index value used to locate start of data}

<isc>
::=
03H
{Insufficient Security Clearance—This application level error indicates that the current authorization level is insufficient to complete the request.}

<isss>
::= 
0AH
{Invalid Service Sequence State—This application level error indicates that the request is not accepted at the current service sequence state.  For more information on service sequence states, see Annex D.}

<logoff>
::=
52H
<logoff_r>
::=
<err> | <bsy> | <isss> | <ok>

<logon>
::=
50H <user_id> <user>

<logon_r>
::=
<err> | <bsy> | <iar> | <isss> | <ok>

<negotiate>
::=
<6jH> <packet_size> <nbr_packet> <baud rate>*

<negotiate_r>
::=
<err> | <sns> | <bsy> | <isss> |



<ok> <packet_size> <nbr_packet> <baud_rate>

<nbr_packet>
::=
<byte>
{Maximum number of packets that this layer is able to reassemble into an upper layer data structure at one time.}

<nok>
::=
<err>|<sns>|<isc>|<onp>|<iar>|<bsy>|<dnr>|<dlk>|



<rno>|<isss>

<offset>
::=
<word24>
{Offset into data table in bytes }

<ok>
::=
00H
{Acknowledge—No problems, request accepted.}

<onp>
::=
04H
{Operation Not Possible—This application level error will be sent to the device which requested an action that is not possible.  This error indicates that the message was valid, but the message could not be processed.  Covers conditions such as: Invalid Length, Invalid Offset}

<packet_size>
::=
<word16>
{ Maximum packet size supported, in bytes. This value shall not be greater than 8192 bytes.}

<password>
::=
<byte>+ 
{20 byte field containing password}

<pread_default>
::=
3EH
{ Transfer default table }

<pread_index>
::=
<3jH> <tableid> <index>+ <element-count>

<pread_offset>
::=
3FH <tableid> <offset> <octet-count>

<pwrite_index>
::=
<4jH> <tableid> <index>+ <table_data>

<pwrite_offset>
::=
4FH <tableid> <offset> <table_data>

<read>
::=
<full_read> | <pread_index> | <pread_offset> | 



<pread_default>

<read_r>
::=
<nok> | <ok> <table_data>

<responses>
::=
<ident_r> |
{ Identification response }



<read_r > |
{ Read response }



<write_r > |
{ Write response }



<logon_r > |
{ Logon response }



<security_r> |
{ Security response }



<logoff_r > |
{ Logoff response }



<negotiate_r > |
{ Negotiate response }



<wait_r > |
{ Wait response }



<terminate_r >
{ Terminate response }

<requests>
::=
<ident> |
{ Identification request }



<read> |
{ Read request }



<write> |
{ Write request }



<logon> |
{ Logon request }



<security> |
{ Security request }



<logoff> |
{ Logoff request }



<negotiate> |
{ Negotiate request }



<wait> |
{ Wait request }



<terminate>
{ Terminate request }

<rev>
::=
<byte>
{Referenced standard revision number}

<rno>
::= 
09H
{Renegotiate request—This application level error indicates that the responding device wishes to return to the ID or base state and re-negotiate communication parameters.}

<rsvd>
::=
<byte>
{Reserved for future use.  This byte shall be set to 00H until further defined.}

<security>
::=
51H <password>

<security_r>
::=
<err> | <bsy> | <isss> | <ok>

<sns>
::=
 02H
{Service Not Supported—This application level error response will be sent to the device when the requested service is not supported.  This error indicates that the message was valid, but the request could not be honored.}

<std>
::=
<byte>
{Code identifying reference standard.  The codes are defined as follows:




  00H     = ANSI C12.18




  01H     = Industry Canada 




  02H-FFH = Reserved }

<tableid>
::=
<word16>
{Table identifier}

<table_data>
::=
<octet-count> | <element-count> <data> <cksum>


<terminate>
::=
21H

<terminate_r>
::=
<err> | <ok> 

<time>
::=
<byte>
{Suggested wait period in seconds}

<user_id>
::=
<word16>
{User identification code}

<user>
::=
<byte>+
{10 bytes containing user identification}

<ver>
::=
<byte>
{Referenced standard version number}

<wait>
::=
70H <time>

<wait_r>
::=
<err> | <sns> | <bsy> | <isss> | <ok> 

<write>
::=
<full_write> | <pwrite_index> | <pwrite_offset>

<write_r>
::=
<nok> | <ok>
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