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A technique to enable resource allocation optimization within a computer system. In one embodiment,
a gradient partition algorithm (GPA) module is used to continually measure performance and adjust

allocation to shared resources among a plurality of data classes in order to achieve optimal performance.
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A technique to enable resource allocation optimization within a
computer system. In one embodiment, a gradient partition algorithm
(GPA) module is used to continually measure performance and adjust
allocation to shared resources among a plurality of data classes in order
to achieve optimal performance.
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18-bits - HRE-F MRS

( Mreferencecounter | )
12-bits - HBE-F o MRETHE

( " randomWalkCounter | )
8-bits - HERAG BTN -

st Sh o v B 2R Y A B (483244 )T A R S B AL R A

IEE L Heai:
4-bits - HESPRLSBEAERBHNOFTERRRE

( " numGradientRegionsLog ; )
8-bits - HE-F —HE BA

( " gradientDelta ; )
8-bits - HE-F —AH BA

( " updateDelta | )
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4-bits - HEDBRE A D% R EZGPAR A
44 & R 9T 45 &9 M #E ¥2 35 random Walk ThresholdMultiplier °

f—Fnpl P ZGPAR A RLENAZTHKELESR
BZBEAECSER  ERZHETHEGE Bl )ERE X6 —
g HHBEITHEN  BH—FTR  BRILETHBAN
HRHBTHERERZBZLBR - FHBEF L » GPAT
BESRAEENAELERN - "T2BRE ) BE ' BREHX
% HIATRIBBIABIGLUTRFPHEREN -
fE—FwplF GPABERAEHERXRNMRRATMMFHELZLE
BRZHyB MARWTHRHAT  HEFEXTLTAURAZ
FRRAELTRZIIE -

E—FHp ¥ A+ LEGPAR LA LT M — K
FEM > RESIATIRIEA T 2 X B

void GRADIENT PARTITION_ALGORITHM_CLASS::Reference(
bool _hitEqualsTrue,

UINT32 _setlndex )

UINT32 setlndex = SetIndexHash( _setIndex );

UINT32 gradientRegionIndex = setlndex & ( (1 <<
numGradientRegionsLog ) - 1);

setIndex = setIndex >> numGradientRegionsLog;
bool setMap;

for( UINT32 i = gradientRegionlndex; i < numDataClasses; 1 =1+ ( 1

<< numGradientRegionsLog ) )

{

11
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setMap = XOR( setIndex & ( (1 >> numGradientRegionsLog ) +
1)); //+A 3 -A

data[ 1 ].referenceCounter++;
data[ i ].randomWalk += ( _hitEqualsTrue ==setMap ) ? 1 : -1;

if( ( data[ i ].referenceCounter * randomWalkThresholdMultiplier )

data[ i ].randomWalk * data[ i ].randomWalk )
( IHBHEBRMETBE? o BL > ABAG T OB
BUAG B -
data[ i ].throttle += ( data[ i ].randomWalk > 0 ) ? updateDelta :

-updateDelta;

data[ i ].throttle = ( data[ i ].throttle > throttleMask ) ?
throttleMask : data[ i ].throttle;

data[ i ].throttle = ( data[ i ].throttle <0 ) ? 0 : data[ i ].throttle;

Reset(i);// 4t ¥t #F i 75E + $8 %) € & referenceCounter
& randomWalk

}

else if( data[ i ].referenceCounter >= maxReferenceCount )

{ NRABE  ERIEAMATRF ARG —LME o
HikEE

data[ i ].referenceCounter = data[ i ].referenceCounter >> 2;

data[ i J.randomWalk = data[ i ].randomWalk >> 1,

bool GRADIENT PARTITION_ALGORITHM_CLASS::InstallAdvice(
UINT32 _dataClass,

UINT32 _setIlndex )

UINT32 setIndex = SetindexHash( _setIndex );

12
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UINT32 gradientRegionIndex = setIndex & ( (1 <<
numGradientRegionsLog ) - 1 );

setindex = setlndex >> numGradientRegionsLog;

bool setMap = XOR( setlndex & ( ( _dataClass >>
numGradientRegionsLog )+ 1) );

INT32 randomThrottle = (INT32 ) ( rand( ) & throttleMask );

if( gradientRegionIndex == ( _dataClass & ( (1 <<
numGradientRegionsLog )-1)))

{ I1E—HEET
return randomThrottle <= ( data[ _dataClass ].throttle +

( ( setMap == true ) ? gradientDelta :
-gradientDelta ) );

}

else

return clock <= data[ _dataClass ].throttle;
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