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class gFix

{
Integer m;
short iwl;
short wi;
char represent;
char saturation;
char round;

2 AT A g scalar type

template<bool UNSIGNED, int REGSZ>
struct vp_register;

template<bool SIGNED>
struct vp_register<SIGNED, 0> { double value; };

template<> struct vp_register<false, 8> { int§  value; };
template<> struct vp_register<true , 8> { uint8 value; };

template<> struct vp_register<false,16> { int16  value; };
template< struct vp_register<true ,16> { uintl6 value; };
template< struct vp_register<false,32> { int32  value; };
template< struct vp_register<true ,32> { uint32 value; };
template< struct vp_register<false,64> { int64  value; };
template< struct vp_register<true ,64> { uint64 value; };
template <

int INTG,

int FRAC =0,

int MODE = (INTG+FRAC)==
class vp_scalar
{
vp_register<
''(MODE & VPM_Uns),
((INTG+FRAC)<=32)
? (INTG+FRAC)<=16)
? (INTG+FRAC)<=8 )
?78:16:32:64>reg;
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vp_scalar<I,F,M> varname;
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MODE o) m

VPM_Uns W7} unsigned type Y= UERH
t}.

VPM_Rnd dEEE @Y ARl 9 2 F
- rounding A] 71T}

VPM_Sat dEE = e ARt g 2 A4
< saturation /\] 7] AR=3

VPM_Arr L.T7 }- array b]—E]— A E]—

VPM _Float W47} ﬂoatmg—pomt type ¥4 YEF
o

VPM_RndSat | = VPM_Rnd | VPM_Sat (default)

VPM Def

VPM URndSat | = VPM Uns | VPM_Rnd | VPM_Sat

VPM_Usat —VPM Uns | VPM_Sat

VPM_URnd —VPM Uns | VPM Rnd
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vp_scalar Oﬂ double #<2 42 b5 o] @3
= operator & ©]-83}H %13]-.
vp_scalar<g,8> x;
x =3.141592

vp_scalar 445 double W 3H3}=
<2 float &2 casting 3} F T}

vp_scalar<§,8> x;
X=..

printf(“%llf\n”, (double) x);

Operator +,4+=
*s
>5 <7
>= <=
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Function div(x,y) z=x/yE 98] o3 Eol
div <& |8 5 o
vp_scalar<§,8> x,y,z;
z.div(x,y);
OlM 2&
vp_scalar<2,4> x;
vp_scalar<i1,4> y;
vp_scalar<2,6> z;
Z=X*YS
HATE
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round
B saturation
shift
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class vp_complex<>

{
vp_scalar<> re; // real
vp_scalar<> im; // image
15
<3 5> vp_scalar o] AAH= diA F s
Operator +,4=
Function conj() Sl W9 conjugate wS
W
vp_complex<8§,8> x,y;
X = y.conj();
norm() = re*re + im*im
div(x,y) |= x/y (y © vp_complex,
vp_scalar EF 7}5)
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int packet detection(
double *ADC,
double *Ref)

double sample;
double cAn;

double An = 0;

double Bn = 0;

double threshold = 10;
int location=0;
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for(i=0; i<128; i++) {
Bn += (sample=ADCJi]).norm();

H
while( location<250 && An<= Bn*threshold) {
cAn.re = cAn.im = 0;
for(i=0; i<128; i++) {
sample = ADC[location+i];
cAn += sample * Ref[i];
H
An = cAn.norm();
Bn += sample.norm();
Bn -= (sample=ADC[location-128]).norm();

location++;
H
}
REEERECIEE
#define Prec ADC 6,10
#define Prec PD_REF 6,10
#define Prec PD_IN 6,10

#define Prec PD cAn
#define Prec PD An
#define Prec PD Bn

14,10,VPM_Rnd // No saturation
14,10,VPM_URnd // Unsigned
20,10,VPM_URnd // Unsigned

int packet_detection(
vp_complex<Prec ADC> *ADC,
vp_scalar<Prec PD REF> *Ref)

vp_complex<Prec PD IN> sample;
vp_complex<Prec PD cAn> cAn;
vp_scalar<Prec PD An> An = 0;
vp_scalar<Prec PD Bn> Bn=0;
vp_scalar<5> threshold = 10;
int location=1, i;
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1d.w $r15, ($r0)
1d.w $18, (310 + -4)
add3 $r7, $r11, $r13
1d.w $17, ($r7)

addi $r0, #8

addi $rl1, #4

;;memory load
;;memory load
;;add

;;memory load
;;constant add
;;constant add

mac $r9, $r7, $18, $r9 ;;mac
mac $r12, $r7, $r15, $r12 ;;mac
cmpi $rl1, #512 ;;compare

bne .L5 ;;branch not equal
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