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TheFPU_I386moduleis ashaedlibrary providing theimplemerationof thefloating-point suppat routineslisted
in Appendi B4 of Kernighan & Ritchie. It alsocontans the suport routinesfor floating-point input and output
from sectbn B5.

Caveat

Thecurrert implemenationof the ROME coredoesnotsave andresbrethefloatingpoint stak betweerprocesses
Themainreasm for thisis that few processesusefloating-point andsupporting multi-process=PU usewould add
significantly to the overhead of a context switch The usud workaraund for this limitation is to ensue that only
oneprocessin the systan uses floating-point operdions. Sofar, this hasnot provedto be anissue for embeded
apdications.

Extendirg the coreto support multiple floating-point contexts is not patticularly difficult, but sofarit hasnot
been necesary

Shared Library Macrosand Routines

Full detals of the behaviouw of mostof thes routinesis exactly asdesribedin Appendik B of K&R. A number
of these routinesareimplementeddirectly from the mathlibrary sugport providedin thegccdistribution asinlined
asemblerfunctions calling the appopriate machire instruction. However, somefunctions are implemened as
semrateroutines. All functionsusethe defaut double type asdefinedin Apperdix B. The compiler supprtsthe
full-precsionlong double type anda correspormling floating-point library could be provided,if needel.

Inlined assemblerfunctions

Thefollowing functionsarediredly codedasinline assenblerin thefile math.h
atan2, ceil, cos exp, fabs, floor, fmod, Idexp, log, log10, sin, sqrt, tan

Standard Functions

The following functions have no dired assemker implemenation, but are written asroutinesusing
the standardformulae:

asin, acos atan usingcallsto atan2 andsqrt

cosh sinh, tanh usingexp

modf usingceil or floor
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atof

fpu_pfloat

fpu_pi

double atof (
constchar *_9

Theatof macroexpandsdirecty to strtod(_s (char **) NULL).

int fpu_float(

char *buffer,

int *rc,

int flags,

doublex,

char format,

int width,

int precision,

int sign)
The fpu_pfloat routine formatsthe numberx into the output string buffer accading to the sugplied
formatting contrds. Theroutine is intendedto be calledfrom within the main C runtimelibrary printf
setof routinesto processthe ‘e’, ‘f’ and‘g’ format effectors. The routine returrs the numberof
charaterswritten to the buffer, andit alsoincrements the rc variable by that amoun. The format
charateris oneof ‘e’, ‘E’, ‘f’, ‘g’ or ‘G’ andcontols the layout accordng to the corversia rulesin
table B-1 of K&R. The width and precision fields spedfy the total field width and numberof digits
following the decmal point. The signflag forcesa mandatoy sign charater Theflags area bitfield
of printf optionsfor leadirg zeroes andplus or spaceassign.

doublefpu_pi(void)
Thefpu_pi routine returnsthevalue of the congant .

fpu_powint

frexp

doublefpu_powin{
doublex,
int pow)
The fpu_powintroutine compuesthe valueof 27°* for a (postive or negative) integer pow usingthe
minimumnumbe of multiplications.

double frexp(
doublex,
int *exp)
Thefrexp routine splits x into a fractional partanda power of 2. Theroutine operdesdiredly onthe
IEEE bit representéion of the numbe to yield maximumaccuacy.
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pow

double pow(
doublex,
doubley)

The powroutine compuesz¥. In the casewherey is an exactinteger, the fpu_powintroutine is used
for maximumaccuacy.

strtod

double strtod(
constchar *s,
char ** endp)

Thestrtod routine corvertsthe chamactersn sinto afloating point numbe, ignoring ary leading white
spacs, andstoring theresidie in endo (if endp is not NULL). Theaccepedsyntaxis:

[sign]digits[.[digits]][{e|E}[sign]digits]

wheredigits arezeroor morededmal digits.



