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COMVENTS ON THE LI BRARY FUNCTI ONI NG

A doubl e precision nunber d is stored in a structure DBLREAL that has
two menbers, single precision float nunmbers. The first nenber is the
nost significant part of the nunmber (nsp), the second nenber is the

| east significant part of the number (Isp). The double precision nunber
is constructed as the sumof the msp and |Isp: d = msp + | sp.

Both nsp and | sp have 24 bits significand, therefore the precision of

a doubl e precision nunber is 48 bits. This does not necessary nean that
a result of a double precision operation will be accurate to all the 48
bits avail able. The result may have sonme inaccuracy in the 2-3 LSBs.
Error anal ysis shows that the relative errors of results of arithnetic
operations with double precision operands are bounded by

relerr(add) <= 2**(-46) = 1. 42E- 14
relerr(sub) <= 2**(-46) = 1.42E- 14
relerr(npy) <= 11*2**(-48) = 3.91E- 14
relerr(div) <= 21.1*2**(-48) = 7.50E-14
relerr(sqgrt) <= 12.7*2**(-48) = 4.51E-14

The theoretical bound of nunber of a nunber of decinmal places
of a 48 bits significand is 48*1g(2) = 14.4494397..

ARGUMENTS PASSI NG AND MEMORY MODEL

Li brary functions use stack argument passing nodel and support
both small and big TI C nenory nodel s.

FUNCTI ON DESCRI PTI ONS

sdadd(x,y) Add two single precision operands,
return a double precision result.
sdsub(x,y) Subtract two single precision operands,
return a double precision result.
sdnmpy(x,y) Multiply two single precision operands,
return a double precision result.
sddi v(x,y) Divide two single precision operands
return a double precision result.
sdsqrt (x) Conpute square root of a single precision argunent,
return a double precision result.

ddadd(x,y) Add two doubl e precision operands,
return a double precision result.

ddsub(x,y) Subtract two doubl e precision operands,
return a double precision result.

ddmpy(x,y) Multiply two doubl e precision operands,



return a double precision result.

dddi v(x,y) Divide two doubl e precision operands
return a double precision result.

ddsqgrt(x) Conpute square root of a double precision argunent,
return a double precision result.

TIMNG (including C call overhead)

FUNCTION tinme F 40MHz C3x/ 4x float tine f upper bound of
(cycles) (50ns rate) (cycl es) the ratio F/f
sdadd( x, y) 29 1. 45 m croseconds 1 30.0
sdsub( x, y) 29 1. 45 m croseconds 1 30.0
sdmpy( X, y) 65 3. 25 microseconds 1 65.0
sddi v(x,y) 121 6. 05 m croseconds 40 3.1
sdsqrt (x) 158 7.90 m croseconds 47 3.4
ddadd( x, y) 54 2.70 m croseconds 1 55.0
ddsub(x, y) 54 2.70 mcroseconds 1 55.0
ddmpy( X, y) 83 4.15 m croseconds 1 85.0
dddi v(x,y) 129 6. 45 m croseconds 40 3.3
ddsqrt (x) 161 8. 05 mi croseconds 47 3.5

FI LES

GDD1503x. 1ib is the TMS320C3X |i brary nodul e
GDD1504x.1ib is the TMS320CG4X |ibrary nodul e
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#i fndef _DBLMI34_H_
#define _DBLMI34_H_

/* DOUBLE PRECI SION TYPE */

#i f ndef _DOUBLE_PRECI SI ON_TYPE_
#def i ne _DOUBLE_PRECI SI ON_TYPE_
typedef struct

{ float nsp; /* nmost significant part */
float |sp; /* least significant part */
} DBLREAL;
#endi f

/* FUNCTI ON DECLARATI ONS */

DBLREAL sdadd (float FLTO, float FLT1); /* DBL_RES = FLTO + FLT1 */
DBLREAL sdsub (float FLTO, float FLT1); /* DBL_RES = FLTO - FLT1 */
DBLREAL sdnpy (float FLTO, float FLT1); /* DBL_RES = FLTO * FLT1 */
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sddiv (float FLTO, fl
sdsqgrt (float FLTO);

ddadd ( DBLREAL
ddsub ( DBLREAL
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ddsqrt ( DBLREAL
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DBLO) ;

#endif /* DBLMI34_H_ */
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