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Research on Triple Modular Redundancy Boot Mechanism Based on New
Type VxWorks Compressed Image
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(Shanghai Engineering Center for Microsatellites, Shanghai 201210, China)

While VxWorks bootable image is ROM address

relevant and it cannot be used as a TMR type image directly. The new compressed image based on VxWorks compressing algorithm is inde-

Abstract: Aerospace Engineering often requires triple modular redundancy (TMR) .

pendent of ROM address. The image can be copied exactly to store in three ROM areas. When system booting , each bit data copied to RAM
to make up a complete image is got by comparing three bits in the same position in three same image stored in ROM area. After software

boot, the one bit type error which is usually caused by Single Event Upset (SEU) can be corrected by writing back the correct data in image.

The software boot reliability benefits from the new type image and TMR booting mechanism greatly.
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void uncompress()

{

volatile FUNCPTR absEntry = (volatile FUNCPTR)RAM_DST_
ADRS;

if(inflate (binArrayStart,

RAM_DST_ADRS,

& binArrayEnd — binArrayStart)! =0)

return;

/ * and jump to it * /

absEntry (0);

}
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for(ent==0u; cnt<{IMAGE_SIZE; cnt = cnt+1uw)

{

des = (UINT8 x )(RAM_HIGH_ADDRESS + cnt);

dtA = IO_READB(IMAGE_FIRST_ADDRESS -+ cnt); / * get
three image addr value * /

dtB = I0_READB(IMAGE_SECOND_ADDRESS + cnt);

dtC = 10_READB(IMAGE_THIRD_ADDRESS + cnt);

judgelmgValue(cnt, des, dtA, dtB, dtC, &errorByteCnt); / *
compare three image value * /

}
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void judgelmgValue(const UINT32 index, UINT8 x des, UINTS8
dtA, UINTS8 dtB, UINTS dtC, UINT8 = Errordes)

{

H((dtA == dtB) & & (dtB == diC))

{

* des = dtA;

}

else if ((dtC == dtB) & & (dtB ! = dtA)) / * A Error* /

{

* des = dtB;

saveErrorFlag(Errordes,index) ;

}

else if ((dtA == dtC) & & (dtC ! = diB)) / * B Error* /

{

* des = dtA;

saveErrorFlag(Errordes,index) ;

}

else if((dtA == dtB)&.&(dtB ! = dtC)) / * C Error* /

{

* des = dtA;

saveErrorFlag(Errordes,index) ;

}

else /  three code not same * /

{

x des = TMRSBit(&.dtA, &dtB, &.dtC);

saveErrorFlag(Errordes,index) ;

}

}
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UINT8 TMR8Bit(UINT8 =x first, UINT8 x seconde, UINT8 =
third)

{

UINTS8 nCnt = 0;

UINT8 nTmp = Ou;

UINT8 nTmpl = Ou;

UINT8 nTmp2 = Ou;

UINT8 nTmp3 == Ou;

UINTS8 nResult = Ou;

for(nCnt = 0; nCnt < 8; nCnt = nCnt + 1)
{

nTmpl = ((( * first)>>nCnt) &0x1);
nTmp2 = ((( * seconde) >>>nCnt) & 0x1);
nTmp3 = ((( * third)>>nCnt) &.0x1);
if((nTmpl == nTmp2) | | (nTmpl == nTmp3))
{

nTmp = nTmpl;

}

else

{

nTmp = nTmp2;

}

nTmp = nTmp << nCnt;

nResult = nResult | nTmp;

}

return nResult;
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