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Improvement of Priority Bit Map Algorithm in pnC/OS-II
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[ Abstract] Two enhanced algorithms are proposed to solve the problem that the lookup table based priority bit map algorithm occupies a large

storage space. One of the optimized algorithms reduces the size of the table by remove the redundant data from table. The other optimized algorithm

gets the highest priority task which is in the ready state by a new method. It completely rejects the way of Lookup-table. Analysis result shows the

enhanced algorithm can save a large storage space.
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Char priorityReadyGroup;

Char priorityReadyTable [8];

Char priorityMapTable [8];

Char priorityDecisionTable [256];
v, fle S Zeme st 20 4L -

char priorityMapTable [8] = {0x01, 0x02, 0x04, 0x08, 0x10, 0x20,
0x40, 0x80};
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Char priorityDecisionTable [256] =

{

0,0,1,0,2,0,1,0,3,0,1,0,2,0, 1,0,

4,0,1,0,2,0,1,0,3,0,1,0,2,0, 1,0,

/* 0x00 to 0xOF */
/* 0x10 to Ox1F */

/* 0x20 to 0x2F */
/* 0x30 to 0x3F */
/* 0x40 to 0x4F */
/* 0x50 to 0xSF */
/* 0x60 to 0x6F */
/* 0x70 to 0x7F */
/* 0x80 to 0x8F */
/* 0x90 to 0x9F */
/* 0xA0 to OxAF */
/* 0xBO to 0xBF */
/* 0xCO to 0xCF */
/* 0xDO to 0xDF */
/* 0XxEO to OXEF */
/* 0xFO0 to OxFF */

5,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
4,0,1,0,2,0,1,0,3,0,1,0,2,0, 1,0,
6,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
5,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
7,0,1,0,2,0,1,0,3,0,1,0,2,0, 1,0,
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
5,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
6,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
5,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,
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high3Bit = priorityDecisionTable[priorityReadyGroup];
low3Bit = priorityDecisionTable[priorityReadyTable [high3Bit]];
priority = (high3Bit<<3)+low3Bit;
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Char priorityDecisionTable 1[] = {0,4,5,4,6,4,5,4,7,4,5, 4,6,4,5,4};
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Char priorityDecisionTable 2[] = {0,0,1,0,2,0,1,0,3,0,1, 0,2,0,1,0};

PIRRIH 11T

*priority 7 = ALIIHIE */

if (0 == priorityReadyGroup & 0x0F)

/*priorityReadyGroup HJ{KPUNLN 0, J|FHI high3bit 785 F 1Y
5%/

high3bit = priorityDecisionTable_1[priorityReadyGroup >> 4 ;

else

high3bit = priorityDecisionTable 2[priorityReadyGroup & 0xOF ];

*priority R Z AL B E , 5 ¥ Z ALY

if(0==priorityReadyTable[high3bit]&0x0F)low3bit=priorityDecisi
onTable I[priorityReadyTable [high3bit] >> 4 ];

else

low3bit=priorityDecisionTable_2[priorityReadyTable [high3bit] &
0xOF J;

priority = (high3bit << 3) + low3bit;
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char i;

char high3bit = 0, low3bit = 0,

/*#k priorityReadyGroup Ht Hi B 1 [y K AL*/
for(i=0;i<8;i++){

if(priorityReadyGroup & priorityMapTable[i] == 1)
/*H] priorityMapTable[ 14E A il % H */

break;

else

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

if(priorityReadyTable[high3bit] & priorityMapTable[i] == 1)

break;

else

low3bit++;

}

priority = (high3bit<<3)+low3bit;

XL ERA for MRIREARLIIE, X RN
TH—MT5, AERE for fEIRIEA, BATLAFE] priority
ReadyGroup Fi1 5 2 ¥f ¥ i priorityReadyTable[]H i B 1 5%
&fr, ZAFHEEERET A5 MR8, char
x=84; /* . 3#E %] 0101,0100%/, W] x&(x-1)f - HIE K : 0101,
0000, FALH 1 BRT 0, XMEHE x LAFF: x  (x
& (x-1))ix A RIBXME N+ 0000,0100(+ 2 H1A 4)o IXAER
8 x A 1Rk, AL 0, IF HidE X
Pk B 2 S5 A 200+ wIE N 2", WIE 1 R

X&(X-1)
01010100

& 01010000
01010000

X7 (X&(X-1))
01010100
” 01010000
00000100

1 “Bfh” f1 “BARER” L6l
AT SR B B AL s, BEIT R
P S/

PR EAL, 1 AL

unsigned int priority = 0;
unsigned int low3bit,high3bit;
PARBUS 4 25 0 B v TR S
high3bit=get_priority(priorityReadyGroup”(priorityReadyGroup&
(priorityReadyGroup-1))); /*#5 5| 5 =40 */
low3bit=get_priority(priorityReadyTable[high3bit]"(priorityReady
Table[high3bit] & (priorityReadyTable [high3bit] -1)));
FREMREAL*/
Horr get_priority() LU :
unsigned int get priority(int temp) {
switch(temp) {
case 1: return 0;
case 2: return 1;
case 4: return 2;
case 8: return 3;
case 16: return 4;
case 32: return 5;
case 64: return 6;
case 128: return 7,
}

}
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