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Appendix A. Code Examples

Example Code for a Bounded Queue 

Variables and Constants

// These just make life easier

typedef unsigned char    u8;

typedef unsigned short   u16;

typedef unsigned int     u32;

typedef signed char      s8;

typedef short            s16;

typedef int              s32;

#define C_Q_MAX         (  8 )

#define C_Q_MAX_ID      ( C_Q_MAX * 2 )

#define C_Q_DATASIZE    (  7 )

#define C_Q_FULL        ( -1 )

#define C_Q_XSUM_ERROR  ( -2 )

#define C_FLASH_EMPTY   ( 0xFF )

// Size of this structure should be divisible by 4 for the

// code to work properly

typedef struct {

    u16 iData[C_Q_DATASIZE];

    u8 iID;

    u8 iChecksum;

} QENTRY;

extern bool ChecksumValid(QENTRY *pEntry);

extern u16 dataFlashErasePage(void *pAddress);

extern u16 dataFlashWrite(void *pAddress, u16 iData);

extern QENTRY FlashQueue[C_Q_MAX]; // Mapped into Data Flash
extern u8 iQID;

extern u8 iQIndex;

Initialization Code

/*

// queueInitialize()

//    This routine returns the current valid entry in the queue and

//    sets the global variable iQID to the ID of the current valid entry.

*/

short queueInitialize(void)

{

s16 iIndex;

    iQID = 0;

    // Find the last valid entry

    for (iIndex=0;iIndex < C_Q_MAX-1; ++iIndex)

    {

        // If empty then return the previous entry

        if (FlashQueue[iIndex].iID == C_FLASH_EMPTY)

        {

            iIndex = (iIndex + C_Q_MAX - 1) % C_Q_MAX;

            iQID = FlashQueue[iIndex].iID % C_Q_MAX_ID;

            return iIndex;

        }

    }

    // Should never get here.  The queue is full, return error
    return C_Q_FULL;

}

Write Queue Entry Code

/*

// queueWriteEntry()

//    Writes new entry into the flash queue.

*/

short queueWriteEntry(QENTRY *pEntry)

{

void *pDest;

u8 i;

    if (pEntry != NULL)

    {

        // Compute the new packet ID

        iQID = (iQID + 1) % C_Q_MAX_ID;

        // Compute the new Index

        iQIndex = (iQIndex + 1) % C_Q_MAX;

        // Set the packet ID

        pEntry->iID = iQID;

        // Calculate the checksum

        pEntry->iChecksum = iQID;

        for (i = 0; i < C_Q_DATASIZE; ++i)

            pEntry->iChecksum += pEntry->iData[i];

        // If next entry is full erase it.  There must always be at least

        // one empty entry so the latest entry can be located. 

        if (FlashQueue[(iQIndex + 1) % C_Q_MAX].iID != C_FLASH_EMPTY)

        {

            // dataFlashErasePage erases two pages (2 words) at a time

            // so we need to call it for every other word address in the entry.

            for (i = 0; i < sizeof(QENTRY)/4; ++i)

                dataFlashErasePage(((u16 *)&FlashQueue[(iQIndex + 1) % C_Q_MAX])

                                    + i*2);

        }

        // Write packet to flash

        // Assumption is that entry will already be erased due to previous

        // two lines of code. 

        pDest = &FlashQueue[iQIndex];

        for (i = 0; i < sizeof(QENTRY)/2; ++i)

            dataFlashWrite(pDest, ((u16 *)pEntry)[i]);

        return true;

    }

    return false;

}


