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APPENDIX A SampIeSource Code Routine

A.1 Source Code for Vector Sin Routine

The following routine is the source code for the vector sin routine. The routine uses minimax polynomial
approximations specifically fitted to a 32-bit processor to generate 7.75 digits of accuracy.
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*

*  Copyright (C) 1995, Wdeband Computers, Inc.
* Al R ghts Reserved

*

**************************************************/

%% %o % % YE% %% WBC

NAME
vsin - conputes the sine of the values held within
vector [a]. Al argunments are assunmed to be in
radi ans.

Exanple: if x = 2.0 theny
y

sin(x),
sin(2.0) = 0.9092974

SYNTAX
void vsin ( a, i, ¢, k, n)

float dm*a ; Pointer to i nput vector [a]

int i ; Vector [a] elenent stride

float dm *c ; Poi nter to output vector [c]

int k ; Vector [c] element stride

int n ; Count of floating point elenents

DESCRI PTI ON

vsin () conputes the sine of the values held within
vector a[]. The return value is stored in output vector
a[]. This reduces reduces the argurment to a nodulo P
fraction before using a polynom al approximation from
Cody and Waite to estimate the sine value. The pol ynom al
used is appropriate for 32 bit computations. |In addition
the inner loop of coefficients is unrolled to elimnate
setting up a | oop each tine.

NOTES ( C40)
MODE1 Truncation Bit ( 15 ) for the FIX instruction nust be O.

REG STER USE:

il Pointer to af]
i 2 Pointer to b[]
i3 Pointer to Sine Coefficients
mlL Stride of af]
n2 Stride of b[]
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}

f1
f2
f3
f4
f5
f7
r9
f8

Scratch for Conputations

Scratch for Conputations

Scratch for Conputations

Hol ds val ue of Constant Cl

Hol ds value of 1/ PI for Argument Reduction
Hol ds val ue of Constant C2

Nunber of el enents to conpute in |oop

Hol ds the value of the sign to apply at the end

#i ncl ude <asm sprt. h>

.segnent /pm seg_pnto ;

. gl obal

_vsin:

si ne:

_vsin ;
| eaf _entry ; { Entry Macro that is Required
save_reg ;
i1 =r4,; { GCet address of a
m =r8 ; { Get the stride of a
i2 =r12 ; { Get address of c
nm2 = reads(1) { Get the stride of c
r7 = reads(2) ; { Get nunber of elenments to sum
ro=r7,
i3 = sine_data ; { Load pointer to data }
f5 =dmi3, 1) ; { Gt 1/ PI }
f4 =dmi3, 1) ; { Constant Cl }
f7 =dmi3, 1) ; { Constant C2 }
lentr =r9, do I pl until lce ;
f8 = 1.0 ; { Renenber the sign
foO=dn(il, m) ; { Get the next elenment in a[]
f1=f0* f5 ; { Reduce to fractional radians
ri =fix f1 ;
f2 = float r1 ;
btst r1 by 0 ;
if not sz f8 = -f8 ;
f3=f2* f4 ;
fo=f0- f3; f3 =12 * 7 ; { Fraction f3 }
fo=f0- f3 ; { Get x**2 }
{ Conpute P(x**2) }
f3=f0* fOo, f1 =dmi3, 1) ; { 1st coefficient }

}
}
}
}
}

}
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f2 =f1* f3, f1 =dmi3, 1) ; { 2nd coefficient }

f2 =11+ f2

f2=f2* f3, f1 =dmi3, 1) ; { 3rd coefficient }

f2 =11+ f2

f2 =f2* f3, f1 =dmi3, -3) ; { 4th coefficient }

f2 =11+ f2

f2 =12* 3 ;

f2 =12*f0 ; { x*P(x**2) }

f2 =12+ f0 ; { xX*P(x**2) + x }

f2 =f2* f8 ; { Get right sign }
| pl: dm(i2, n2) =2 ; { Store c[] }

restore_reg

| eaf _exit ; { Exit Macro that is Required }

. endseg

.segnment /dm seg_dnda ;

. PRECI SI ON = 32

. VAR sine_data[7] = . 31830988618379067154, {1/ P}
. 140625, { cl}
. 67653589793e- 4, { @2}

0
3
9
0. 2601903036e- 5,
0.1980741872e- 3,
0. 8333025139e- 2,
0. 1666665668

. endseg ;
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