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Abstract:
This contribution describes a procedure that produces a table extract that has selection of the endian orientation of the result. A simple means of converting the endian format of any table is provided in a programming example at the end of the contribution.

Objectives addressed and/or introduced:
Procedure to Read or Write table with endian selection.  Support of full table, offset, index method

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:
Modifies decade 1, table 7/8 procedure 9.1.8

There is a desire on the part of end device manufactures to be able to hold data elements of tables in the native format of the microprocessor in the device. This allows for their simple manipulation and population using the services of a compiler tuned to the local processor architecture. However, the user of table data, the client, may be similarly constrained but with opposite data order. In this circumstance, it is desirable to allow for the simple translation between big-endian and little-endian as desired. This contribution describes a means of allowing “endian-independent” table access through use of a pair of procedures which allow the desired endian specification.

9.1.8.1.x Indirect table read access with endian conversion

When invoked, it provides the ability of the client to direct the endian format of the response.


TBL_PROC_NBR
0X 
Procedure Number.


PARM_RCD


Defined below


RESP_DATA_RCD

Read table data

Parameters

TYPE INDIRECT_MAPPING_BFLD = BIT FIELD OF UINT16

   RETURN_FORMAT
: UINT(0..0);

   INDEX_DEPTH
: UINT(1..4);

END;

TYPE PARM_RCD = PACKED RECORD

   SOURCE_TABLE_ID
: TABLE_IDB_BFLD;

   TARGET_MAPPING
: INDIRECT_MAPPING_BFLD;

   DATA_ACCESS_METHOD
: UINT8;

   SWITCH PARM_RCD.DATA_ACCESS_METHOD OF

   CASE 1 :

      BYTE_OFFSET
: UINT24;

      BIT_OFFSET
: UINT8;

      COUNT
: UINT16;

   CASE 2 :

      INDEX
: ARRAY[ACT_EUDT_TBL.NBR_INDEX_LEVEL] OF UINT16;

      ELEMENT_COUNT
: UINT16;

   END;

END;

TYPE RESP_DATA_RCD = PACKED RECORD

      DATA_CNT
: UINT16;

      TABLE_DATA
: ARRAY[DATA_CNT] OF UINT8;

END;

Identifier


Value
Definition
INDIRECT_MAPPING_BFLD


RETURN_FORMAT
0
Little endian

1 Big endian


INDEX_DEPTH

0..15
Number of indexes in index method

PARM_RCD


SOURCE_TABLE_ID

Table to access

 
TARGET_MAPPING

Format of request


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.

2 Access methods 2 and 3 are supported.


BYTE_OFFSET

0.. 16777216
This field holds the least 24 bits of the offset to the data element required to locate the data item in a table.


BIT_OFFSET

0.. 7
This field holds bit offset into the BYTE_OFFSET byte.


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.


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

RESP_DATA_RCD 


DATA_COUNT

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


TABLE_DATA


Array of bytes containing table data read.

9.1.8.1.y Table write access with endian conversion

When invoked, it provides the ability of the client to direct the endian format of the data.


TBL_PROC_NBR
0X 
Procedure Number.


PARM_RCD


Defined below


RESP_DATA_RCD

None

Parameters

TYPE INDIRECT_MAPPING_BFLD = BIT FIELD OF UINT16

   RETURN_FORMAT
: UINT(0..0);

   INDEX_DEPTH
: UINT(1..4);

END;

TYPE PARM_RCD = PACKED RECORD

   SOURCE_TABLE_ID
: TABLE_IDB_BFLD;

   TARGET_MAPPING
: INDIRECT_MAPPING_BFLD;

   DATA_ACCESS_METHOD
: UINT8;

   SWITCH PARM_RCD.DATA_ACCESS_METHOD OF

   CASE 1 :

      BYTE_OFFSET
: UINT24;

      BIT_OFFSET
: UINT8;

      COUNT
: UINT16;

   CASE 2 :

      INDEX
: ARRAY[ACT_EUDT_TBL.NBR_INDEX_LEVEL] OF UINT16;

      ELEMENT_COUNT
: UINT16;

   END;

      DATA_CNT
: UINT16;

      TABLE_DATA
: ARRAY[DATA_CNT] OF UINT8;

END;

Identifier


Value
Definition
INDIRECT_MAPPING_BFLD


RETURN_FORMAT
0
Little endian

1 Big endian


INDEX_DEPTH

0..15
Number of indexes in index method

PARM_RCD


SOURCE_TABLE_ID

Table to access

 
TARGET_MAPPING

Format of request


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.


BYTE_OFFSET

0.. 16777216
This field holds the least 24 bits of the offset to the data element required to locate the data item in a table.


BIT_OFFSET

0.. 7
This field holds bit offset into the BYTE_OFFSET byte.


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.


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


DATA_COUNT

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


TABLE_DATA


Array of bytes containing table data read.

Example Endian Conversion Code

The following code illustrates a possible example of automatic endian conversion code that could be used in implementing the procedures proposed. The function makes use of a bit map, “map[]” that marks the boundaries of multi-byte integer representations. The function CopyTableOffsetCount navigates this bit map copying desired octets into the destination buffer, inverting the order of multi-byte integers indicated in the map. 

The function requires that a destination buffer exist and that an offset and count and table start pointer be provided. If this code were to be utilized with the index method, the specific byte boundaries indicated in the read or write would be computed from the list of indexes and element counts provided.

Note that there are probably numerous opportunities to tune this code to any given application increasing speed and/or decreasing size as needed. This version is ~300 bytes for function CopyTableOffsetCount on a ‘186 processor using Visual C++ 1.52 with the code optimizer on.
#include <stdlib.h>

#include <stdio.h>

// Note DATA_OFFSET is constant offset into communications buffer where so that

// copy function can copy data into correct spot in commbuf

#define DATA_OFFSET 10

unsigned char commbuf[128];

// Bit map of endian-ness of offsets into table. 1 indicates not part of bitfield

//

0 indicates part of multibyte integer to be endian inverted.

unsigned char map[] 
= {0xff, 0x8e, 0xff, 0x8a, 0x80, 0xff};

// Sample table contents







//   Bit0   1     2     3     4      5    6     7

// map content


   1     1     1     1    
 1      1    1     1        0xff







//  _____ ____  ____  ____      ____ _____ _____ ____

unsigned char table[] 
= { 0x00, 0x01, 0x02, 0x03, 
0x04, 0x05, 0x06, 0x07,

// map content


   0     1     1     1    
 0      0    0     1        0x8E







//  __________  ____  ____      ______________________








0x08, 0x09, 0x0a, 0x0b, 
0x0c, 0x0d, 0x0e, 0x0f, 

map content


//    1     1     1     1    
 1      1    1     1        0xff







//  _____ ____  ____  ____      ____ _____ _____ _____








0x10, 0x11, 0x12, 0x13, 
0x14, 0x15, 0x16, 0x17, 

// map content


   0     1     0     1    
 0      0    0     1        0x8A







//  __________  __________      ______________________








0x18, 0x19, 0x1a, 0x1b,

0x1c, 0x1d, 0x1e, 0x1f, 

// map content


   0     0     0     0    
 0      0    0     1        0x80







//  __________________________________________________








0x20, 0x21, 0x22, 0x23, 
0x24, 0x25, 0x26, 0x27,

// map content


   1     1     1     1    
 1      1    1     1        0xff







//  _____ ____  ____  ____      ____ _____ _____ ____








0x28, 0x29, 0x2a, 0x2b,     0x2c, 0x2d, 0x2e, 0x2f








};

///////////////////////////////////////////////////////////////////////////////

//

//
int CopyTableOffsetCount(

//

unsigned char *pS, 

// pointer to start of table

//

unsigned char *pM,

// pointer to start of bitmap

//

int offset, 


// offset into table to copy

//

int count



// count of bytes to copy        

//

// CopyTableOffsetCount data to communications buffer with endian conversion. Returns

//
0 if successful, -1 if there is a fault (not starting or ending on a data

//
element boundary

//


///////////////////////////////////////////////////////////////////////////////

//

int CopyTableOffsetCount(


unsigned char *pS,


unsigned char *pM,


int offset,


int count

)

{


unsigned char * pD = &commbuf[DATA_OFFSET];


int copyIndex=0;


int j;


int byteCnt=offset;


// first byte pointed to


int sizeOfEndianInversionField;


int cursor;


// Check that first bit is not in bitfield by checking 


// if starting at zero, or, previous bit not 0


if(byteCnt)


{


 
if ((pM[(byteCnt-1)>>3] & (1<<((byteCnt-1)&0x07)))==0)


 
{




printf("Failure: Not starting on integer boundary\n");





return -1;




}


}


// Check that last bit not in middle bitfield because it is set.


if((pM[(byteCnt+count-1)>>3] &0x80)==0)


{



printf("Failure: Not ending on integer boundary\n");




return -1;



}


// OK to copy table segment


while (count--)


{



// Check if this is start of multibyte integer field



if(pM[byteCnt>>3] & (1<<(byteCnt&0x07)))



{




// Nope, copy byte into buffer




pD[copyIndex] = pS[offset+copyIndex];




copyIndex++;



}



else



{




// Endian conversion required, count until next 1 bit in map




sizeOfEndianInversionField=2;  // at least 2 the 0 found and next 1




byteCnt++;




count--;




while( ((pM[byteCnt>>3] & (1<<(byteCnt&0x07)))==0)






&& (count))




{





sizeOfEndianInversionField++;





byteCnt++;





count--;




}




// copy endian field in reversed order







for(cursor = copyIndex,j=sizeOfEndianInversionField;j;j--,copyIndex++)




{





pD[copyIndex]=pS[offset+cursor+j-1];




}



}



// point to next bit



byteCnt++;


}


return(0);

}

// Sample test program  

// Sample output:

//
Successful copy of 10 bytes               

//
Failure: Not starting on integer boundary 

//
Failed copy of 16 bytes                   

//
Successful copy of 40 bytes               

//
Failure: Not ending on integer boundary   

//
Failed copy of 10 bytes                   

void main()

{


if(CopyTableOffsetCount(table,map,0,5)==0)



printf("Successful copy of 10 bytes\n");


else



printf("Failed copy of 10 bytes\n");



if(CopyTableOffsetCount(table,map,9,16)==0)



printf("Successful copy of 16 bytes\n");


else



printf("Failed copy of 16 bytes\n");


if(CopyTableOffsetCount(table,map,0,40)==0)



printf("Successful copy of 40 bytes\n");


else



printf("Failed copy of 40 bytes\n");


if(CopyTableOffsetCount(table,map,43,10)==0)



printf("Successful copy of 10 bytes\n");


else



printf("Failed copy of 10 bytes\n");


exit(0);

}
