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1#

2 # This file and its contents are supplied under the terms of the
3 # Common Devel oprent and Distribution License ("CDDL"), version 1.0.
4 # You may only use this file in accordance with the terns of version
5 # 1.0 of the CDDL.

6 #

7 # A full copy of the text of the CDDL shoul d have acconpanied this
8 # source. A copy of the CDDL is also available via the Internet at
9 # http://ww. illunps.org/license/ CDDL.

10 #

12 #

13 # Copyright 2011 Nexenta Systens, Inc. Al rights reserved.

14 #

16 LI BRARY = libma

17 VERS =.2

19 LIBMDIR = $(SRC)/1ib/libm

21 nmBxsseOBJS i 386 =\

22 _fex_hdlr.o \

23 _ fex_i386.0 \

24 _ fex_sse.o \

25 __fex_symo \

26 fex_log.o

28 nBxsseOBIS = $(nOxsseOBIS_$( TARGET_ARCH))

30 mOxOBJS_anmd64 =\

31 _ fex_sse.o \

32 feprec.o

34 nBxOBJS_sparc =\

35 Irint.o\

36 Irintf.o\

37 Irintl.o\

38 Iround. o \

39 I roundf.o \

40 I roundl . o

42 mOxOBJS_i 386 =\

43 __fex_sse.o \

44 feprec.o \

45 Irint.o\

46 Irintf.o\

47 Irintl.o\

48 I round. o \

49 I roundf.o \

50 I roundl .o

52 #

53 # Ilrint.o, Irintf.o, Irintl.o, Iround.o, lroundf.o & Iroundl.o are 32-bit only
54 #

55 nmPxOBJS =\

56 $(mOxOBIS_$( TARGET_ARCH) ) \
57 __fex_$(MACH).o \

58 __fex_hdlr.o \

59 __fex_symo \

60 fdimo

61 fdinf.o \

62 fdim.o \
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63 feexcept.o \

64 fenv.o \

65 feround. o \

66 fex_handler.o \

67 fex_log.o \

68 frma.o \

69 frmaf.o \

70 fmal .o \

71 frmax.o \

72 fmaxf.o \

73 fmaxl .o \

74 fmn. o\

75 fmnf.o\

76 fminl.o\

77 frexp.o \

78 frexpf.o \

79 frexpl.o \

80 | dexp. o \

81 | dexpf.o \

82 | dexpl .o \

83 Ilrint.o\

84 Ilrintf.o\

85 Ilrintl.o \

86 Ilround.o \

87 Il roundf.o \

88 I'lroundl.o \

89 modf. o \

90 nmodff.o \

91 modfl .o \

92 nan.o \

93 nanf.o \

94 nanl .o \

95 nearbyint.o \

96 nearbyintf.o \

97 nearbyintl.o \

98 nexttoward. o \

99 nexttowardf.o \
100 nexttowardl .o \
101 renmguo. o \
102 remguof. o \
103 renguol . o \
104 round. o \
105 roundf.o \
106 roundl .o \
107 scal bl n.o \
108 scal bl nf.o \
109 scal blnl.o \
110 tgama. o \
111 tgammaf.o \
112 tgamal .o \
113 trunc.o \
114 truncf.o \
115 truncl.o
117 OBJS_MDXSSE = $(nBxsseOBIS: % pi cs/ %
119 COBJS i 386 =\
120 __libx_errno.o
122 COBJS sparc =\
123 $(COBIS_i 386) \
124 _TBL_atan.o \
125 _TBL_exp2.0 \
126 _TBL_log.o \
127 _TBL_lo0g2.0 \
128 “TBLtan.o \
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129 __tan.o \

130 _tanf.o

132 #

133 # atan2pi.o and sincospi.o is for internal
134 #

136 COBJS_and64 = \

137 _TBL_atan.o \
138 _TBL_exp2.0 \
139 _TBL_log.o \
140 _TBL_l0g2.0 \
141 __tan.o \

142 __tanf.o \
143 _TBL_tan.o \
144 copysign.o \
145 exp.o \

146 fabs.o \

147 frnod.o \

148 ilogb.o \

149 isnan.o \

150 nextafter.o \
151 remai nder.o \
152 rint.o\

153 scal bn. o

155 COBJS sparcv9 = $(COBJS_and64)

157 COBJS =\

158 $(COBIS_$( TARGET_ARCH) ) \
159 _cos.0 \

160 __lgamma. o \
161 __rempio2.0 \
162 __rempio2mo \
163 _sin.o\

164 __sincos.o \
165 _ Xpg6.0 \

166 _lib_version.o \
167 _SvViD error.o \
168 _TBL_ipio2.0 \
169 _TBL_sin.o \
170 acos. o \

171 acosh.o \

172 asin.o \

173 asinh.o \

174 atan.o \

175 atan2.0 \

176 atan2pi.o \

177 atanh.o \

178 cbrt.o\

179 ceil.o\

180 cos.o \

181 cosh.o \

182 erf.o\

183 expl0.0 \

184 exp2.0 \

185 expnl. o \

186 floor.o \

187 ganme. o \

188 gamma_r.o \

189 hypot.o \

190 j0.0\

191 J1.0\

192 jn.o\

193 | gamma. o \

194 Il gamma_r.o \
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195 log.o \

196 1 0g10.0 \
197 loglp.o \
198 l0g2.0 \

199 | ogb. o \

200 matherr.o \
201 pow. 0 \

202 scalb.o \
203 signgam o \
204 significand.o \
205 sin.o \

206 sincos. o \
207 sincospi.o \
208 sinh.o \

209 sqgrt.o \

210 tan.o \

211 tanh. o

213 #

214 # LSARC/ 2003/ 658 adds i snanl

215 #

216 QOBJS_sparc =\

217 _TBL_atanl.o \
218 _TBL_expl .o \

219 _TBL_expmtl .o \
220 _TBL_logl.o \

221 finitel.o\

222 isnanl.o

224 QOBJS_sparcv9 = $(QOBJS sparc)
226 QOBJS ant64 =\

227 finitel.o \

228 isnanl.o

230 #

231 # atan2pil.o, ieee_funcl.o, rndintl.o, sinpil.o,
232 # are for internal use only

233 #

234 # LSARC/ 2003/279 adds the follow ng:
235 # gammal . o 1
236 # ganmmal _r.o 1
237 # J0l.o 2
238 # jll.o 2
239 # jnl.o 2
240 # | gammal _r. o 1
241 # scal bl . o 1
242 # significandl.o 1
243 #

244 QOBJS =\

245 $( QOBIS_$( TARGET_ARCH)) \
246 _cosl.o\

247 __lgamal .0 \

248 __poly_libmy.o \
249 __rempio2l.o\
250 __sincosl.o \

251 _sinl.o\

252 __tanl.o \

253 _TBL_cosl.o \

254 _TBL_ipio2l.o0 \
255 _TBL_sinl.o \

256 _TBL_tanl.o \

257 acoshl .o \

258 acosl .o \

259 asinhl.o \

260 asinl.o \

sincospil.o
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261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308

310 #
# LSARC/ 2003/ 658 adds i snanf

311
312
313
314
315
316
317

319

321
322
323
324
325

#
ROBJS_sparc

ROBJS_sparcv9

ROBJS_ani64

atan2l .o \
atan2pil.o \
atanhl .o \
atanl .o \
cbrtl.o\
copysignl.o \
coshl .o \
cosl.o \
erfl.o\
expl0l .o \
exp2l .0 \

ieee_funcl.o \
ilogbl.o\
jol.o\
j1l.0\
jnl.o\

| gammal .o \

| gammal _r.o \
1 0g10l .0 \
loglpl.o \
log2l .0\

| ogbl .o \
logl.o \
nextafterl.o \
pow .o \

remai nderl .o \
rintl.o\
rndintl.o \
scal bl .o \
scal bnl .o \
signganm .o \
significandl.o \
sincosl.o \
sincospil.o \
sinhl.o \
sinl.o\
sinpil.o \
sgrtl.o \
tanhl.o \
tanl.o

=\

_cosf.o \
__sincosf.o \
_sinf.o\
isnanf.o

= $(ROBJS_sparc)

=\

isnanf.o \
_cosf.o \
__sincosf.o \
_sinf.o

327 #

328 # atan2pif.o, sincosf.o,

329 #

330 # LSARC/ 2003/279 adds the follow ng:
331 # bessel f. o 6
332 # scal bf. o 1
333 # gammaf . o 1
334 # gamaf _r.o 1
335 # I gammaf _r. o 1
336 # significandf.o 1
337 #

338 ROBJS =

339 $( ROBIS_$( TARGET_ARCH) ) \
340 _TBL_r_atan_.o \
341 acosf.o \

342 acoshf.o \

343 asinf.o \

344 asinhf.o \

345 atan2f.o \

346 atan2pif.o \

347 atanf.o \

348 atanhf.o \

349 besself.o0 \

350 cbrtf.o \

351 copysignf.o \

352 cosf.o \

353 coshf.o \

354 erff.o\

355 expl0f.o \

356 exp2f.o \

357 expf.o \

358 expmif.o \

359 fabsf.o \

360 floorf.o \

361 frodf.o \

362 ganmaf. o \

363 gammaf _r.o \

364 hypotf.o \

365 ilogbf.o\

366 | gammaf. o \

367 | gammaf _r.o \

368 | 0g10f. o0 \

369 | oglpf.o \

370 log2f.o \

371 | ogbf.o \

372 logf.o \

373 nextafterf.o \
374 powf.o \

375 renmai nderf.o \
376 rintf.o \

377 scal bf. o \

378 scal bnf.o \

379 signganf.o \

380 significandf.o \
381 sinf.o\

382 sinhf.o \

383 sincosf.o \

384 sincospif.o \

385 sgrtf.o \

386 tanf.o \

387 tanhf. o

389 #

390 # LSARC/ 2003/ 658 adds isnanf/isnanl

391 #
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use only
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393 SOBJS_sparc =\ 459 clog.o \
394 copysign.o \ 460 clogf.o \
395 exp.o \ 461 clogl.o \
396 fabs.o \ 462 conj.o \
397 frod. o \ 463 conjf.o \
398 ilogbh.o \ 464 conjl.o \
399 isnan.o \ 465 cpow. o \
400 nextafter.o \ 466 cpowf.o \
401 remai nder.o \ 467 cpow .o \
402 rint.o\ 468 cproj.o \
403 scal bn. o 469 cprojf.o\
470 cprojl.o\
405 SOBJS_i 386 =\ 471 creal .o\
406 __reduction.o \ 472 crealf.o \
407 finitef.o\ 473 creall.o\
408 finitel.o\ 474 csin.o\
409 isnanf.o \ 475 csinf.o\
410 isnanl.o \ 476 csinh.o \
411 $(SOBJS_sparc) 477 csinhf.o \
478 csinhl.o \
413 SOBJS_and64 =\ 479 csinl.o \
414 __swapFLAGS. o 480 csgrt.o \
415 # _xtoll.o\ 481 csqrtf.o \
416 # _xtoull.o \ 482 csqrtl.o \
483 ctan.o \
484 ctanf.o \
419 SOBJS =\ 485 ctanh.o \
420 $(SOBIS_$( TARGET_ARCH) ) 486 ctanhf.o \
487 ctanhl .o \
422 conpl exOBJS =\ 488 ctanl.o \
423 cabs.o \ 489 k_atan2.0 \
424 cabsf.o \ 490 k_atan2l .0 \
425 cabsl .o \ 491 k_cexp.o \
426 cacos. o \ 492 k_cexpl.o \
427 cacosf.o \ 493 k_clog_r.o \
428 cacosh.o \ 494 k_clog_rl.o
429 cacoshf.o \
430 cacoshl .o \ 496 OBJECTS = $(COBJIS) $(ROBIS) $(QOBIS) $(SOBIS) $(nmdBxOBIS) $(conpl exOBIS)
431 cacosl.o \
432 carg.o \ 498 incl ude $(SRC)/1i b/ Makefile.lib
433 cargf.o \ 499 i ncl ude $(LI BMDI R)/ Makefile.libmcom
434 cargl.o \ 500 i nclude $(SRC)/1i b/ Makefile.rootfs
435 casin.o \
436 casinf.o \ 502 SRCDI R = ../ comon/
437 casinh.o \ 503 LI BS = $(DYNLI B) $(LINTLI B)
438 casinhf.o \
439 casinhl.o \ 505 LI NTERROFF = -errof f =E_FUNC_SET_NOT_USED
440 casinl.o \ 506 LI NTERROFF += -errof f =E_FUNC_RET_ALVWAYS_| GNOR2
441 catan.o \ 507 LI NTERROFF += -errof f =E_FUNC_RET_MAYBE_| GNORED2
442 catanf.o \ 508 LI NTERROFF += -errof f =E_| MPL_CONV_RETURN
443 catanh.o \ 509 LI NTERROFF += -errof f=E_NAME_MJULTI PLY_DEF2
444 catanhf.o \ 510 LI NTFLAGS += $( LI NTERROFF)
445 catanhl .o \ 511 LI NTFLAGS64 += $( LI NTERROFF)
446 catanl.o \ 512 LI NTFLAGS64 += -errchk=l ongptr 64
447 ccos.o \
448 ccosf.o \ 514 CERRWARN += -_gcc=-Who-sw tch
449 ccosh.o \ 515 CERRWARN += -_gcc=-Who-uninitialized
450 ccoshf.o \ 515 CERRWARN += -_gcc=- Who- par ent heses
451 ccoshl .o \ 516 CERRWARN += -_gcc=-Who- unused-vari abl e
452 ccosl.o \
453 cexp.o \ 518 CPPFLAGS += -DLI BM_BUI LD
454 cexpf.o \
455 cexpl.o \ 520 CFLAGS += $( C_BI GPI CFLAGS)
456 cimg.o \ 521 CFLAGS64 += $( C_BI GPI CFLAGS)
457 cimagf.o \

458 cimagl .o \ 523 mOx_IL $(LI BMDI R) / common/ n®Bx/ __fenv_$( TARGET_ARCH) . i |
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525 SRCS_LD_i 386_and64 = \

526
527
528

530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570

572
573

575
576
577
578
579
580
581
582
583
584
585
586
587
588
589

./comon/ LD/ finitel.c \
./comon/LD/isnanl.c \
./ comon/ LD/ next afterl.c

SRCS LD = \
$( SRCS_LD_i 386 $(TARGE\T _ARCH)) \

./ common/ LD/ __cosl
-/ conmon/ LD/ | gammal .c \
../comon/ LD __poly_libm.c \
../comon/ LD/ __rempio2l.c \
../comon/ LD/ __sincosl.c \
../comon/ LD/ __sinl.c \
../comon/LD/ __tanl.c \
../ comon/ LD/ _TBL_cosl .
../ comon/ LD/ _TBL_i pi 02I
../ comon/ LD/ _TBL_sinl.
../ comon/ LD/ _TBL_tanl . c
../ common/ LD/ acoshl .c \
../ common/ LD/ asi nhl . c \
../ common/ LD/ at an2pi |l .c \
../ common/ LD/ at anhl . ¢ \
../comon/ LD/ cbrtl.c \
../ common/ LD/ coshl . c \
../ common/ LD/ cosl .c \
../comon/LD/erfl.c \
../ common/ LD/ gammal . ¢ \
../ common/ LD/ gammal _r.c \
../ conmmon/ LD/ hypot | .c \
../comon/LD/jOl.c \
../comon/LD/j1l.c \
../common/LD/jnl.c \
../ conmmon/ LD/ | ganmal . ¢ \
../ comon/ LD/ | ganmal _r.c \
../comon/ LD/ | oglpl.c \
../ common/ LD/ | ogbl . c \
../ conmmon/ LD/ scal bl . c \
../ common/ LD/ si gngam . c \
../ comon/ LD/ si gni ficandl.c \
../ common/ LD/ si ncosl.c \
../ common/ LD/ si ncospil.c \
../ comon/ LD/ sinhl.c \
../comon/LD/sinl.c \
../comon/LD/sinpil.c \
../ common/ LD/ tanhl .c \
./common/ LD/ tanl . c

//O —
—

SRCS_LD i 386 = \

$( SRCS_LD)

SRCS_R and64 =\

./comon/R __tanf.c \
../ conmon/ R/ i'snanf.c \
../common/ R __cosf.c \
../ comon/ R __sincosf.c \
../comon/R __sinf.c \
../ comon/ R acosf.c \
../ common/ R asinf.c \
../ common/ R atan2f.c \
../ comon/ R/ copysignf.c \
../ common/ R/ expl0f.c \
../ conmmon/ R exp2f.c \
../ common/ R expnif.c \
../comon/ R/ fabsf.c \
./ common/ R hypotf.c \
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590
591
592
593
594
595
596

598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655

../ common/ Rilogbf.c \

../ comon/ R/ 1 0g10f.c \
../comon/ R/l og2f.c \

../ common/ R nextafterf.c \
../ conmon/ R powf.c \
../comon/Ririntf.c \

./ common/ R/ scal bnf. c

# sparc + sparcv9
SRCS_R sparc =\

./commn/R/ _tanf.c \
../comTDn/R/ —cosf.c \
..l comon/ R __sincosf.c \
../comon/R __sinf.c \
../comon/ R/ isnanf.c \
../ common/ R acosf.c \
../ common/ R asinf.c \
../ common/ R atan2f.c \
../ common/ R/ copysignf.c \
../ common/ R/ expl0f.c \
../ conmon/ R exp2f.c \
../ common/ R/ expnif.c \
../comon/ R/ fabsf.c \
../ comon/ R fnodf.c \
../ common/ R hypotf.c \
../ conmmon/ Rilogbf.c \
../ comon/ R/ 1 0g10f.c \
../ comon/ R/l og2f.c \
../ common/ R nextafterf.c \
../ conmon/ R powf.c \
../ comon/ R/ remai nderf.c \
../comon/Ririntf.c \
./ common/ R/ scal bnf . ¢

SRCS R = \

$(SRCSR$(NACH))\
$(SRCS_R_$( TARGET_ARCH)) \
../common/ R _TBL_r_atan_.c \
../ conmon/ R/ acoshf T¢ \

../ comon/ R/ asi nhf.c \
../comon/ R atan2pif.c \
../ common/ R atanf.c \

../ comon/ R atanhf.c \

../ common/ R/ bessel f.c \
../comon/ R cbrtf.c \
../ common/ R/ cosf.c \
../ common/ R/ coshf.c \
../comon/Rerff.c \
../ comon/ R expf.c \
../common/ R/ floorf.c
../ conmon/ R/ gammaf . c
../ common/ R/ ganmaf _r.
../ comon/ R/ | gammaf.c \

../ common/ R/ | gammaf _r.c \
../ conmmon/ R/l oglpf.c \

../ comon/ R/ | ogbf.c \
../comon/ R/ logf.c \

../ common/ R/ scal bf.c \

../ conmon/ R/ si gnganf.c \
../ common/ R/ significandf.c \
../comon/R/'sinf.c \

../ common/ R/ sinhf.c \

../ common/ R/ sincosf.c \

../ common/ R/ si ncospif.c \
../comon/ R/ sqrtf.c \
./comon/ R tanf.c \

\
\
c\

10
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656 ../ common/ R/ tanhf.c

658 SRCS_Q =\

659 ../comon/@Q _TBL_atanl.c \
660 ../ conmmon/ Q _TBL_expl .c \
661 ../ comon/ Q _TBL_expntll.c \
662 ../comon/Q _TBL_l ogl.c \
663 ../common/Qfinitel.c \
664 ../comon/Qisnanl.c \

665 ../comon/Q __cosl.c \

666 ../comon/Q __| ganmal . c \
667 ../comon/Q __poly_libnm.c \
668 ../common/Q __rempio2l.c \
669 ../comon/ Q@ __sincosl.c \
670 ../comon/Q __sinl.c \

671 ../comon/Q __tanl.c \

672 ../common/Q _TBL_cosl.c \
673 ../common/ Q _TBL_i pi o2l .c \
674 ../comon/Q _TBL_sinl.c \
675 ../comon/ Q@ _TBL_tanl.c \
676 ../ common/ Q acoshl .c \

677 ../ comon/ Q@ acosl.c \

678 ../ comon/ Q asi nhl.c \

679 ../comon/Qasinl.c \

680 ../comon/ Q atan2l.c \

681 ../ common/ Q atan2pil.c \
682 ../ comon/ Q atanhl .c \

683 ../comon/Q atanl.c \

684 ../common/ Q@ cbrtl.c \

685 ../ conmon/ Q copysignl.c \
686 ../ comon/ Q@ coshl.c \

687 ../comon/ Q@ cosl.c \

688 ../common/Qerfl.c \

689 ../ conmon/ Q exp10l .c \

690 ../ common/ Q exp2l .c \

691 ../ comon/ Q expl.c \

692 ../ common/ Q expntl . c \

693 ../common/ Q fabsl.c \

694 ../lcomon/Qfloorl.c \
695 ../comon/ Q@ fnodl.c \

696 ../ comon/ Q ganmal . ¢ \

697 ../ common/ Q gammal _r.c \
698 ../ common/ Q hypotl.c \

699 ../comon/ Qieee_funcl.c \
700 ../comon/Qilogbl.c \
701 ../common/QjoOl.c \

702 ../lcomon/Qj1l.c \

703 ../comon/Qjnl.c \

704 ../comon/ Q| gammal . c \
705 ../ common/ Q| gammal _r.c \
706 ../ common/ Q1 0og10l .c \

707 ../comon/ Q1 oglpl.c \

708 ../comon/ Q@ log2l.c \

709 ../ common/ Q| ogbl.c \

710 ../common/Qlogl.c \

711 ../ common/ Q nextafterl.c \
712 ../ comon/ Q pow . c \

713 ../ common/ Q remai nderl.c \
714 ../comon/Qrintl.c \

715 ../comon/ Q@ rndintl.c \
716 ../comon/ @ scal bl .c \

717 ../ common/ @ scal bnl.c \
718 ../ conmmon/ Q signganl .c \
719 ../comon/ @ significandl .c \
720 ../ comon/ @ sincosl.c \

721 ../ common/ @ sincospil.c \

11
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722 ../common/ @ sinhl.c \
723 ../comon/@sinl.c \
724 ../comon/@sinpil.c \
725 ../common/ Q' sqrtl.c \
726 ../common/Qtanhl.c \
727 ../common/Qtanl.c

729 SRCS _Q sparc =\
730 $(SRCS_Q

732 SRCS complex =\

733 ./ common/ conpl ex/ cabs. ¢ \
734 ../ conmon/ conpl ex/ cabsf.c \
735 ../ common/ conpl ex/ cabsl . c \
736 ../ common/ conpl ex/ cacos. ¢ \
737 ../ common/ conpl ex/ cacosf.c \
738 ../ conmon/ conpl ex/ cacosh. c \
739 ../ common/ conpl ex/ cacoshf.c \
740 ../ common/ conpl ex/ cacoshl . c \
741 ../ common/ conpl ex/ cacosl . c \
742 ../ conmon/ conpl ex/ carg. c \
743 ../ common/ conpl ex/ cargf.c \
744 ../ common/ conpl ex/ cargl.c \
745 ../ common/ conpl ex/ casin.c \
746 ../ common/ conpl ex/ casinf.c \
747 ../ conmon/ conpl ex/ casi nh.c \
748 ../ common/ conpl ex/ casi nhf.c \
749 ../ common/ conpl ex/ casi nhl . c \
750 ../ conmon/ conpl ex/ casinl.c \
751 ../ conmon/ conpl ex/ catan. c \
752 ../ common/ conpl ex/ catanf.c \
753 ../ common/ conpl ex/ cat anh. ¢ \
754 ../ common/ conpl ex/ catanhf.c \
755 ../ conmon/ conpl ex/ catanhl . c \
756 ../ common/ conpl ex/ catanl .c \
757 ../ comon/ conpl ex/ ccos. ¢ \
758 ../ common/ conpl ex/ ccosf.c \
759 ../ conmon/ conpl ex/ ccosh. c \
760 ../ common/ conpl ex/ ccoshf.c \
761 ../ common/ conpl ex/ ccoshl . c \
762 ../ common/ conpl ex/ ccosl . c \
763 ../ conmon/ conpl ex/ cexp. ¢ \
764 ../ common/ conpl ex/ cexpf.c \
765 ../ common/ conpl ex/ cexpl . c \
766 ../ common/ conpl ex/ ci mag. ¢ \
767 ../ conmon/ conpl ex/ ci magf.c \
768 ../ common/ conpl ex/ ci magl . ¢ \
769 ../ common/ conpl ex/ cl og. ¢ \
770 ../ common/ conpl ex/ cl ogf.c \
771 ../ conmon/ conpl ex/clogl.c \
772 ../ conmon/ conpl ex/ conj.c \
773 ../ common/ conpl ex/ conjf.c \
774 ../ common/ conpl ex/ conjl.c \
775 ../ conmon/ conpl ex/ cpow. ¢ \
776 ../ conmon/ conpl ex/ cpowf . c \
777 ../ common/ conpl ex/ cpow . ¢ \
778 ../ common/ conpl ex/ cproj.c \
779 ../ conmon/ conpl ex/ cprojf.c \
780 ../ conmon/ conpl ex/ cprojl.c \
781 ../ common/ conpl ex/ creal .c \
782 ../ comon/ conpl ex/creal f.c \
783 ../ common/ conpl ex/creall.c \
784 ../ conmon/ conpl ex/ csin.c \
785 ../ common/ conpl ex/ csinf.c \
786 ../ common/ conpl ex/ csi nh.c \
787 ../ common/ conpl ex/ csi nhf.c \

12
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788 ../ conmon/ conpl ex/ csinhl.c \
789 ../ common/ conpl ex/ csinl.c \
790 ../ common/ conpl ex/ csqgrt.c \
791 ../ conmon/ conpl ex/ csqrtf.c \
792 ../ conmon/ conpl ex/ csqrtl.c \
793 ../ common/ conpl ex/ ctan.c \
794 ../ comon/ conpl ex/ ctanf.c \
795 ../ common/ conpl ex/ ctanh. c \
796 ../ conmon/ conpl ex/ ctanhf.c \
797 ../ common/ conpl ex/ ctanhl .c \
798 ../ common/ conpl ex/ ctanl.c \
799 ../ common/ conpl ex/ k_atan2.c \
800 ../ conmon/ conpl ex/ k_atan2l .c \
801 ../ common/ conpl ex/ k_cexp.c \
802 ../ common/ conpl ex/ k_cexpl . c \
803 ../ common/ conpl ex/ k_clog_r.c \
804 ../ conmon/ conpl ex/ k_clog_rl.c
806 SRCS mbx_i 386 =\

807 ../ common/ mAx/ __fex_sse.c \
808 ../ common/ nox/ feprec.c \

809 ../ common/ nBx/ __fex_i 386.c
811 SRCS nPx_i 386_i 386 =\

812 ../ conmon/ mdx/ | roundf . ¢

814 SRCS nBx_i 386_and64 = \

815 ../comon/mdx/Ilrint.c \

816 ../common/ mdx/Ilrintf.c \
817 ../common/ mdx/Ilrintl.c \
818 ../ common/ nBx/ nexttowardl . c \
819 ../ comon/ nBx/ remquo. ¢ \

820 ../ conmon/ mdx/ r emguof . ¢ \

821 ../ conmon/ mdx/round. c \

822 ../ common/ nBx/ roundl . c \

823 ../ common/ nBx/ scal bl n.c \

824 ../ common/ mAx/ scal bl nf.c \
825 ../ conmon/ mAx/ scal bl nl.c \
826 ../ common/ nBx/trunc.c \

827 ../ comon/ nBx/truncl.c

829 # sparc

830 SRCS_mBx_sparc_sparc =\

831 ./common/ mOx/lrint.c \

832 ../ common/ mdx/lrin f c\

833 ../commn/nﬁx/lrlntl c\

834 ../ common/ nBx/ 1 round. c \

835 ../ common/ nBx/ | roundf.c \

836 ../ comon/ mdx/ | roundl . ¢

838 SRCS _nPx_sparc =\

839 ./ common/ mOx/ __fex_sparc.c \
840 -/ common/ mx/TTrint.c \

841 ../common/ mdx/Ilrintf.c \
842 ../common/ mdx/Ilrintl.c \
843 ../ common/ nBx/ nexttowardl . c \
844 ../ comon/ nBx/ remquo. ¢ \

845 ../ conmon/ mAx/ r emguof . ¢ \

846 ../ conmon/ mdx/ r emguol . ¢ \

847 ../ common/ nBx/ round. ¢ \

848 ../ comon/ nBx/ roundl . c \

849 ../ common/ mAx/ scal bl n. ¢ \

850 ../ conmon/ mAx/ scal bl nf.c \
851 ../ common/ nBx/ scal bl nl .c \
852 ../ comon/ nBx/trunc.c \

853 ../ common/ mAx/truncl.c
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855 SRCS nBx =\

856 $( SRCS_nBx_$(MACH) ) \

857 $( SRCS_nBx_spar ¢c_$( TARGET_. ARCH)) \
858 $( SRCS_ndx_i 386_$( TARGET_ARCH) ) '\
859 ../ comon/mdx/ __fex_hdlr c \
860 ../ comon/ nOx/ __fex_symc \
861 ../l comon/mEx/fdimc \

862 ../ common/ mdx/fdinf.c \

863 ../common/ nBx/fdim.c \

864 ../ common/ nBx/ f eexcept.c \
865 ../ common/ mdx/fenv.c \

866 ../ conmon/ mdx/ f eround. ¢ \
867 ../ common/ nBx/ f ex_handl er.c \
868 ../ common/ nBx/ fex_|l og.c \
869 ../ common/ mx/fma.c \

870 ../ conmon/ mdx/ fmaf.c \

871 ../ common/ nBx/fmal .c \

872 ../ common/ nBx/ f max. c \

873 ../ common/ mdx/ f maxf.c \

874 ../ conmon/ mdx/ f maxl . c \

875 ../comon/ mBx/fmn.c \

876 ../common/ mBx/fmnf.c \

877 ../ comon/ mdx/fmnl.c \

878 ../ conmmon/ mAx/frexp.c \

879 ../ conmon/ mAx/ frexpf.c \

880 ../ common/ nBx/frexpl.c \

881 ../ common/ nBx/ | dexp. c \

882 ../ conmon/ mAx/ | dexpf.c \

883 ../ conmon/ mdx/ | dexpl . c \

884 ../ common/ nBx/ 11 round. c \
885 ../ comon/ nBx/ 11 roundf.c \
886 ../ common/ mdx/ |l roundl.c \
887 ../ conmon/ mdx/ modf . c \

888 ../ common/ nBx/ nodff.c \

889 ../ common/ nBx/ nodfl.c \

890 ../ common/ mAx/ nan. c \

891 ../ conmmon/ mAx/ nanf.c \

892 ../ common/ nBx/ nanl . c \

893 ../ common/ nBx/ near byint.c \
894 ../ common/ nBx/ near byi ntf.c \
895 ../ conmon/ mAx/ near byintl.c \
896 ../ common/ nBx/ nexttoward. ¢ \
897 ../ common/ nBx/ next t owardf . ¢ \
898 ../ common/ mdx/ roundf.c \

899 ../ conmon/ mAx/ t gamma. ¢ \

900 ../ common/ nBx/ t ganmaf.c \
901 ../ common/ nBx/ t ganmal . ¢ \
902 ../ comon/ mdx/truncf.c

904 SRCS_C sparc =\

905 ./comon/C __tan.c \

906 ../ conmon/ ¢/ TTBL atan. c \
907 ../ comon/ C/ _TBL_exp2.c¢ \
908 ../common/ C/ _TBL_l og.c \

909 ../comon/C _TBL_l 0g2.c \
910 ../comon/C _TBL_tan.c \

911 ../ common/ C acos. ¢ \

912 ../common/ C asin.c \

913 ../comon/C atan.c \

914 ../comon/ C atan2.c \

915 ../comon/Clceil.c \

916 ../ conmmon/ C/ cos. c \

917 ../ comon/ C exp.c \

918 ../ comon/ C expl0.c \

919 ../ common/ C exp2.c \
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920 ../ conmon/ ¢ expml. ¢ \ 986 ../ common/ C __| gamma. ¢ \

921 ../comon/C floor.c \ 987 ../comon/C __rempio2.c \

922 ../comon/C fnod. c \ 988 ../comon/C __rempio2mec \

923 ../ common/ C hypot . c \ 989 ../lcommon/C __sin.c \

924 ../common/ Cilogb.c \ 990 ../ common/ C __sincos.c \

925 ../comon/Cisnan.c \ 991 ../ comon/ C __xpg6.c \

926 ../comon/ Clog.c \ 992 ..lcomon/C _Tib_version.c \

927 ../comon/ C/ 1 0gl0.c \ 993 ../comon/C/_SVID error.c \

928 ../conmmon/ C/1og2.c \ 994 ..l comon/ C/ _TBL_i pio2.c \

929 ../ common/ T pow. c \ 995 ../comon/C _TBL_sin.c \

930 ../ comon/ C remai nder.c \ 996 ../ comon/ ¢ acosh. ¢ \

931 ../comon/Crint.c \ 997 ../ common/ C asinh.c \

932 ../ common/ C scal bn.c \ 998 ../ conmmon/ ¢ atan2pi .c \

933 ../comon/Csin.c \ 999 ../ common/ T at anh. c \

934 ../ comon/ d sincos.c \ 1000 ../comon/Ccbhrt.c \

935 ../comon/ Ctan.c 1001 ../ common/ C cosh.c \
1002 ../common/Cerf.c \

937 SRCS_i386_i386 =\ 1003 ../ common/ ¢ gamma. ¢ \

938 ../comon/C __libx_errno.c 1004 ../comon/ C gama_r.c \
1005 ../comon/Cj0.c \

940 SRCS_sparc_sparc =\ 1006 ../common/Cjl.c\

941 $( SRCS_i 386_i 386) 1007 ../comon/Cjn.c \
1008 ../ comon/ C | gamma. ¢ \

943 SRCS_sparc_sparcv9 =\ 1009 ../comon/C | gamma_r.c \

944 ../ common/ C/ copysign.c \ 1010 ../ common/ C/ | oglp.c \

945 ../ conmmon/ C/ fabs.c \ 1011 ../ conmmon/ C/ | ogb.c \

946 ../ comon/ C nextafter.c 1012 ../common/ C matherr.c \
1013 ../comon/ C scal b.c \

948 SRCS i 386_and64 = \ 1014 ../ common/ C si gngamc \

949 ~/comon/ C/ _TBL_atan.c \ 1015 ../ common/ ' significand. c \

950 ../comon/ C _TBL_exp2.c \ 1016 ../ comon/ C si ncospi.c \

951 ../comon/C _TBL_log.c \ 1017 ../comon/d sinh.c \

952 ../ common/ C _TBL_l 0g2. ¢ \ 1018 ../common/ Csqrt.c \

953 ../common/C __tan.c \ 1019 ../ conmon/ C/ tanh. c

954 ../comon/C _TBL_tan.c \

955 ../ comon/ C copysign.c \ 1021 SRCS =\

956 ../ common/ T exp.c \ 1022 $(SRCS_Q $(MACH)) \

957 ../comon/C/fabs.c \ 1023 $(SRCS_LD _$(MACH)) \

958 ../comon/Cilogb.c \ 1024 $(SRCS_R) "\

959 ../comon/Cisnan.c \ 1025 $( SRCS_conpl ex) \

960 ../common/ C nextafter.c \ 1026 $(SRCS_O)

961 ../common/Crint.c \

962 ../ common/ C scal bn.c \ 1028 . KEEP_STATE:

963 ../ comon/ C acos. ¢ \

964 ../comon/C asin.c \ 1030 al I : $(LI BS)

965 ../ common/ C atan.c \

966 ../common/ C atan2.c \ 1032 lint: i ntcheck

967 ../comon/Cceil.c \

968 ../comon/C/ cos.c \

969 ../ common/ ¢ exp10.c \

970 ../ conmmon/ C exp2.c \

971 ../ comon/ T expnl.c \

972 ../comon/C floor.c \

973 ../ common/ C hypot.c \

974 ../common/ C/log.c \

975 ../comon/ C | 0gl0.c \

976 ../comon/C10g2.c \

977 ../ common/ C/ pow. ¢ \

978 ../conmmon/ C'sin.c \

979 ../ comon/ C sincos.c \

980 ../comon/C/tan.c

982 SRCS_C =\

983 $(SRCS_C $(MACH) ) \

984 $(SRCSC|386 $( TARGET_ARCH)) \

985 ./comon/C/ __cos.c \
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__unchanged_portion_omtted_

130 extern __inline__ double

131 copysi gn(doubl e d1, double d2)

132 {

133 doubl e tnpd;

135 _asm_ _ volatile__

136 "novd 98, %d\n\t"

137 "andpd %d, 9%O\n\t"

138 "andnpd %2, %d\n\t"

139 "orpd %, %®\n\t"

140 Do t4x" (d1), "=x" (tnpd)
140 Dot 4x" (d1), "+x" (tnpd)
141 oUx" (d2), trt (OxTEfffEfffqefffffc));
143 return (di);

144 }

__unchanged_portion_onitted_
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 173 exc. nane = "atanz";

22354 Sun May 11 12:15:24 2014 174 ieee_retval = copysign(1.0, x) == 1.0 ? y :
new usr/src/lib/libmcomon/C/ _SVID error.c 175 copysign(Pl_RZ + DBL_MN, v);
IR R R R R R R R R R R RS R R R RS RS R R E RS SRR SRR R EREREREREEEEEE] 176 exc.retval = O O’

__unchanged_portion_omtted_ 177 if (lib_version == strict_ansi) {

178 errno = EDOM
114 #define NaN co].d 179 } elseif (ln'atherr(&exc)) {
115 #define PI_RZ (C1].d 180 if (lib_version == c_issue_4) {
181 “(void) wite(2, "atan2: DOMAIN error\n", 20);
117 #define __H (x) ((unsigned *)&x)[H WORD] 182
118 #define __LQ(x) ((unsigned *)&x)[ LOANORD]| 183 errno = EDOM
119 #undef Inf 184 }
120 #define Inf HUGE_VAL 185 br eak;
186 case 4:
122 doubl e 187 /* hypot(finite,finite) overflow */
123 _SVID |libmerr(double x, double y, int type) { 188 exc.type = OVERFLOW
124 struct exception exc; 189 exc. name = "hypot";
125 doubl e t, w, ieee_retval = 0; 190 ieee_retval = Inf;
125 doubl e t, w, ieee_retval; 191 if (lib_version == c_issue_4)
126 enum ver si on lib_version = _lib_version; 192 exc.retval = HUGE;
127 int iy; 193 el se
194 exc.retval = HUGE_VAL;
129 /* force libm.ieee behavior in SUSv3 node */ 195 if (lib_version == strict_ansi)
130 if ((__xpg6 & _C99SUSv3_mat h_errexcept) != 0) 196 errno = ERANGE;
131 Iib_version = | Tbm.i eee; 197 else if ('rratherr(&exc))
132 if (lib_version == c_issue_4) { 198 errno = ERANGE;
133 “(void) fflush(stdout); 199 br eak;
134 } 200 case 5:
135 exc.argl = x; 201 /* cosh(finite) overflow */
136 exc.arg2 =y; 202 exc.type = OJERFLON
137 S\Mtch (type) { 203 exc. name = "cosh"
138 cas : 204 ieee_retval = set exceptlon(2 1.0);
139 /* acos(|x| >1) * 205 if (Tib_version == c_ I ssue_4)
140 exc.type = DCNAI N, 206 exc.retval = HUGE;
141 exc. name = "acos 207 el se
142 ieee_retval = set exceptlon(3 1.0); 208 exc.ret vaI = HUGE_VAL;
143 exc.retval = 0.0; 209 if (lib_ verS|on == strict an5|)
144 if (lib_version == strict_ansi) { 210 errno = ERANGE;
145 errno = EDOM 211 else if (!matherr(&exc))
146 } elseif (! mat herr(&exc)) { 212 errno = ERANGE;
147 if (lib_version == c¢ |ssue _4) { 213 br eak;
148 “(void) wite(2, "acos: DOVAIN error\n", 19); 214 case 6:
149 } 215 /* exp(finite) overflow */
150 errno = EDOM 216 exc.type = O\/ERFLON
151 } 217 exc. name = "exp";
152 br eak; 218 ieee_retval = set exception(2, 1.0);
153 case 2: 219 if (lib_version == c_lssue_4)
154 /* asin(| x| >1) */ 220 exc.ret vaI = HUGE;
155 exc.type = DOVF-\I N; 221 el se
156 exc. name = "asin"; 222 exc.retval = HUGE_VAL;
157 exc.retval = 0.0; 223 if (lib_version == strict_ansi)
158 ieee_retval = set exceptlon(3 1.0); 224 errno = ERANGE;
159 if (Tib_ versmn == strict_ansi) { 225 else if (ln'atherr(&exc))
160 errno = EDOM 226 errno = ERANGE;
161 } else if (!matherr(&exc)) { 227 br eak;
162 if (lib_version == c_issue_4) { 228 case 7:
163 (void) wite(2, "asin: DOVAIN error\n", 19); 229 /* exp(finite) under fl ow */
164 } 230 exc.type = UNDERFLCW
165 errno = EDOM 231 exc. name = exp ;
166 1 232 ieee_r etval = set exception(1l, 1.0);
167 br eak; 233 exc.retval = O 0;
168 case 3: 234 if (li b_ver5| on == strict_ansi)
169 /* atan2(+-0,+-0) * 235 errno = ERANGE;
170 exc.argl =vy; 236 else if (!matherr(&exc))
171 exc.arg2 = x; 237 errno = ERANGE;
172 exc.type = DOVAIN; 238 br eak;
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239 case 8:

240 /* yO(0) = -inf */

241 exc.type = DCM-\I N, /* shoul d be SING for | EEE */
242 exc. name = "y0";

243 i eee_retval = setexception(0, -1.0);
244 if (Tib_version == c_issue_4)

245 exc.retval = -HUGE

246 el se

247 exc.retval = -HUGE_VAL;

248 if (Iib_version == strict_ansi) {

249 errno = EDOM

250 } else if (!matherr(&exc)) {

251 if (lib_version == ¢ |ssue _4) {
252 (void) wite(2, "y0: DOMAIN error\n", 17);
253 }

254 errno = EDOM

255 }

256 br eak;

257 case 9:

258 /* y0(x<0) = NaN */

259 exc.type = DOVAIN;

260 exc. name = "y0";

261 ieee_retval = setexception(3, 1.0);

262 if (lib_version == c_issue_4)

263 exc.retval = -HUGE;

264 el se

265 exc.retval = - HUGE_VAL;

266 if (lib_version == strict_ansi) {

267 errno = EDOM

268 } else if (!matherr(&exc)) {

269 if (lib_version == c_issue_4)
270 (void) wite(2, "y0: DOVAIN error\n", 17);
271 }

272 errno = EDOM

273 }

274 break;

275 case 10:

276 /* y1(0) = -inf */

277 exc.type = DC]VAIN /* should be SING for |EEE */
278 exc.name = "yl1";

279 ieee_retval = set exception(0, -1.0);
280 if (Tib_version == c_issue_4)

281 exc.retval = -HUGE

282 el se

283 exc.retval = -HUGE_VAL;

284 if (lib_version == strict_ansi) {

285 errno = EDOM

286 } elseif (lnatherr(&exc)) {

287 if (lib_version == c_issue_4) {
288 ) “(void) wite(2, "y1. DOMAIN error\n", 17);
289

290 errno = EDOM

291 }

292 br eak;

293 case 11:

294 /* y1(x<0) = NaN */

295 exc.type = DOMAIN,

296 exc. name = yl"'

297 i eee_retval = setexception(3, 1.0);

298 if (Tib_version =c I ssue_4)

299 exc.retval = - HUGE,

300 el se

301 exc.retval = -HUGE_VAL;

302 if (lib_version == strict_ansi) {

303 errno = EDOM

304 } else if (!matherr(&exc)) {

new usr/src/lib/libmcomon/C/ _SVID error.c

305 if (lib_version == c_issue_4) {
306 (void) wite(2, "yl: DOVAIN error\n",
307 }

308 errno = EDOM

309 }

310 br eak;

311 case 12:

312 /* yn(n,0) = -inf */

313 exc.type = DOMAIN; /* shoul d be SING for
314 exc. name = "yn";

315 ieee_retval = setexception(0, -1.0);
316 if (lib_version == c_issue_4)

317 exc.retval = -HUGE;

318 el se

319 exc.retval = -HUGE_VAL;

320 if (lib_version == strict_ansi) {
321 errno = EDOM

322 } else if (!nmatherr(&xc)) {

323 if (lib_version == c_issue_4)
324 (void) wite(2, "yn:
325 }

326 errno = EDOM

327 }

328 br eak;

329 case 13:

330 /* yn(x<0) = NaN */

331 exc.type = DOVAI N

332 exc. nane = "yn

333 ieee retval = set exception(3, 1.0);
334 if (Tib_version == c_issue_4)

335 exc.retval = -HUGE

336 el se

337 exc.retval = -HUGE_VAL;

338 if (lib_version == strict_ansi) {
339 errno = EDOM

340 } elseif (lnatherr(&exc))

341 if (lib_version == c¢ |ssue _4)
342 “(void) wite(2, "yn:
343 }

344 errno = EDOM

345 }

346 br eak;

347 case 14:

348 /* lgamma(finite) overflow */

349 exc.type = OJERFLON

350 exc.name = "| gamm

351 ieee_retval = set exceptlon(z 1.0);
352 if (Tib_version == c_issue_4)

353 exc.retval = HUGE

354 el se

355 exc.retval = HUGE_VAL;

356 if (lib_ version == strict_ansi)

357 errno = ERAN(E

358 else if ('natherr(&exc))

359 errno = ERANGE;

360 br eak;

361 case 15:

362 /* 1 gamma(-integer) or |gamm(0)

363 exc.type = SING

364 exc. name = "| gamma";

365 ieee_retval = setexception(0, 1.0);
366 if (lib_version == c_issue_4)

367 exc. retval = HUGE;

368 el se

369 exc.retval = HUGE_VAL;

370 if (lib_version == strict_ansi) {

DOVAI N error\n",

DOVAI N error\n",

17);

17);

17);
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371 errno = EDOM 437 case 19:

372 } else if (!nmatherr(&xc)) { 438 /* 10gl0(x<0) */

373 if (lib_version == c_issue_4) { 439 exc.type = DOVAIN;

374 (void) wite(2, "lgama: SING error\n", 19); 440 exc.name = "| oglO"

375 } 441 ieee_retval = set exceptlon(3 1.0);

376 errno = EDOM 442 if (Tib_version == c_issue_4)

377 } 443 exc.retval = -HUGE

378 br eak; 444 el se

379 case 16: 445 exc.retval = -HUGE_VAL;

380 /* log(0) */ 446 if (Iib_version == strict_ansi) {

381 exc.type = SING 447 errno = EDOM

382 exc.name = "l og"; 448 } else if (!mat herr(&exc)) {

383 i eee_retval = setexception(0, -1.0); 449 if (lib_version == c_i ssue _4) {

384 if (Tib_version == c_i ssue_4) 450 (void) wite(2, "logl0: DOMAIN error\n", 20);
385 exc.retval = - HUGE; 451 }

386 el se 452 errno = EDOM

387 exc.retval = -HUGE_VAL; 453 }

388 if (lib_versi on == strict_ansi) { 454 br eak;

389 errno = ERANGE; 455 case 20:

390 } else if (!mat herr(&exc)) { 456 /* pow(0.0,0.0) */

391 if (lib_version == c¢ |ssue _4) { 457 /* error only if lib_version == c_issue_4 */
392 “(void) wite(2, "log: SING error\n", 16); 458 exc.type = DOMAIN;

393 errno = EDOM 459 exc. nane = " poW';

394 } else { 460 exc.retval = 0.0;

395 errno = ERANGE; 461 ieee_retval = 1.0;

396 } 462 if (Tib_version '-c _issue_4) {

397 } 463 exc.retval = 1.0;

398 br eak; 464 } elseif (!nmat herr(&exc))

399 case 17: 465 (void) wite(2, " pow(O 0): DOMAIN error\n", 23);
400 /* 1 og(x<0) */ 466 errno = EDOM

401 exc.type = DC]VAI N 467

402 exc. name = "| og" 468 br eak;

403 ieee retval = set exceptlon(3 1.0); 469 case 21:

404 if (Tib_version == c_i ssue_4) 470 /* pow(x,y) overflow */

405 exc.retval = - HUGE 471 exc.type = OVERFLOW

406 el se 472 exc. name = "pow';

407 exc.retval = -HUGE_VAL; 473 exc.retval = (lib_version == c_issue_4)? HUGE : HUGE_VAL;
408 if (lib_version == strict_ansi) { 474 if (signbit(x)) {

409 errno = EDOM 475 t =rint(y);

410 } elseif (lmatherr(&exc)) { 476 if (t ==vy) {

411 if (lib_version == c_issue_4) { 477 wW=rint(0.5 * y);

412 “(void) wite(2, "log: DOVAIN error\n", 18); 478 if (t!'=w+w { /* y is odd */
413 } 479 exc.retval = -exc.retval;
414 errno = EDOM 480 }

415 } 481 }

416 br eak; 482 }

417 case 18: 483 i eee_r etval = setexception(2, exc.retval);

418 /* 10gl0(0) */ 484 if (lib version == strict_ansi)

419 exc.type = SING 485 errno = ERANGE;

420 exc. name = "| ogl0"; 486 else if (!mat herr(&exc))

421 ieee_retval = setexception(0, -1.0); 487 errno = ERANGE;

422 if (lib_version == c_lssue_4) 488 br eak;

423 exc.retval = -HUGE; 489 case 22:

424 el se 490 /* pow(x,y) underflow */

425 exc.retval = -HUGE_VAL; 491 exc.type = UNDERFLOW

426 if (lib_versi on == strict_ansi) { 492 exc. name = "pow';

427 errno = ERANGE; 493 exc.retval = 0.0;

428 } else if ('rratherr(&exc)) { 494 if (signbit(x)) {

429 if (lib_version == ¢ |ssue _4) { 495 t = rint(y);

430 (void) wite(2, "logl0: SING error\n", 18); 496 if (t ==vy) {

431 errno = EDOM 497 w—r|nt(05* y);

432 } else { 498 if (t!=w+w /*vyis odd */
433 errno = ERANGE; 499 exc.retval = -exc.retval;
434 } 500 }

435 } 501

436 br eak; 502 ieee_retval = setexception(l, exc.retval);




new usr/src/lib/libmcomon/C/ _SVID error.c

503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525

527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568

case 23:

case 24:

if (lib_ verS|on == strict_ansi)
errno = ERANGE;

else if (lmatherr(&exc))
errno = ERANGE;

br eak;

/* (+-0)**neg */
exc.type = DOVAIN;

exc. name = "pow';
ieee_retval = setexception(0, 1.0);
int ahy, k, j, yisint, ly, hx;
/* | NDENT OFF */
/*
* determine if y is an odd int when x = -0
* yisint =0 . y is not an integer
* yisint =1 y is an odd int
* yisint = 2 y is an even int
*
/
/* | NDENT ON */
hx = __H(x);
ahy = _ H(y)&x7fffffff;
ly = __LAYy);
yisint = 0;
if (ahy >= 0x43400000) {
yisint = 2; /* even integer y */

} else if (ahy >= 0x3ff00000) {
(ahy >> 20) - Ox3ff;
|f (k > 20) {
j =1y > (52 - k);
it (() << (52 - k)) y)
y|5|nt=2-(] & 1);
}elself(ly 0) {
j = ahy >> (20 - K);
if ((j << (20 - k)) == ahy)
y|5|nt=2-(] & 1);

/* exponent */

}
} o
if (hx <0 & yisint ==
ieee_retval = -ieee_retval;
1f (lib_version == c_issue_4)
exc.retval = 0.0;
el se
exc.retval = -HUGE_VAL;
if (li b_version == strict_ansi) {
errno = EDOM
} else |f (lrratherr(&exc)) {
f (lib_version == ¢ |ssue _4) {
(void) wite(2, "pow0,neg): DOVAIN error\n",
}
errno = EDOM
br eak;

/* neg**non-integral */
exc.type = DOVAI N
exc. name = "pow';
ieee_retval = setexception(3, 1.0);
if (lib_version == c_issue_4)
exc.retval = 0.0;
el se
exc.retval = ieee_retval;
if (lib_version == strict_ansi) {

/* X/ Open allow NaN */
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569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
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597
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600
601
602
603
604
605
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616
617
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621
622
623
624
625
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627
628
629
630
631
632
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case 25:

case 26:

case 27:

case 28:

errno = EDOM
} else if (!nmatherr(&xc)) {
if (lib_version == c_issue_4) {

(void) wite(2,
"neg**non-integral: DOVAIN error\n", 32);

}

errno = EDOM
}
br eak;

/* si nh(fi nite) overflow */
exc.type = OVERFLOW
exc.name = "sinh";
ieee_r etval = copy5| gn(Inf, x);
if (li b_ver5| on == c_i ssue_4)
exc.retval = x > 0.0 ? HUGE : - HUGE;
el se
exc.retval = x > 0.0 ? HUGE_VAL : -HUGE_VAL;
if (lib_version == strict_ansi)
errno = ERAI\GE
else if ('nﬁtherr(&exc))
errno = ERANGE;
br eak;

/* sqrt(x<0)
exc.type = DOVAIN

exc.nanme = "sqrt"
ieee_retval = set exceptlon(3 1.0);
if (Tib_version == c_i ssue_4)
exc.retval = 0.0;
el se
exc.retval = ieee_retval; /* quiet NaN */
if (lib_version == strict_ansi) {
errno = E
} elseif (lmitherr(&exc)) {
if (lib_version == ¢ |ssue _4)

(void) wite(2, "sqgrt: {DCNNNerror\n", 19);
?errno = EDOM
Lreak;
/* frod(x, 0) */

exc.type = DOVAI N:
exc. name = "fnod

if (fp_class(x) == fp_quiet)
i eee_| retval = NaN;
el se
i eee_retval = setexception(3, 1.0);
if (lib_version == c_issue_4
exc.retval = x;
el se
exc.retval = ieee_retval;
if (lib_version == strict_ansi) {
errno = EDOM
} else |f (lmatherr(&exc)) {
(lib_version == c_issue_4) {
) (void) wite(2, "frnod: DOVAIN error\n", 20);
errno = EDOM
br eak;

/* renai nder(x 0) */
exc.type = DO\/F—\IN
exc. name = "renui nder";
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635 if (fp_class(x) = fp qulet)

636 i eee_| retval = NaN;

637 el se

638 i eee_retval = setexception(3, 1.0);
639 exc.retval = NaN;

640 if (Iib_version == strict_ansi) {

641 errno = EDOM

642 } else if (!matherr(&exc)) {

643 if (lib_version == ¢ |ssue _4)
644 (void) wite(2, "remainder:
645 24);

646 }

647 errno = EDOM

648 }

649 br eak;

650 case 29:

651 /* acosh(x<l) */

652 exc.type = DOVAI N

653 exc.nane = "acosh";

654 ieee_retval = setexception(3, 1.0);

655 exc.retval = NaN;

656 if (Iib_version == strict_ansi) {

657 errno = EDOM

658 } else if (!matherr(&exc))

659 if (lib_version == c¢ |ssue _4) {
660 (void) wite(2, "acosh: DOVAIN error\n",
661 }

662 errno = EDOM

663 }

664 br eak;

665 case 30:

666 /* atanh(]| x| >1) */

667 exc.type = DOMVAIN;

668 exc. name = "atanh";

669 ieee_retval = setexception(3, 1.0);

670 exc.retval = NaN;

671 if (lib_version == strict_ansi) {

672 errno = E

673 } else if (!matherr(&exc)) {

674 if (lib_version == c_issue_4) {
675 ) “(void) wite(2, "atanh: DOVAIN error\n",
676

677 errno = EDOM

678 }

679 br eak;

680 case 31:

681 /* atanh(]| x| =1) */

682 exc.type = SING

683 exc.nanme = "atanh";

684 ieee_retval = setexception(0, x);

685 exc.retval = ieee_retval;

686 if (lib_ ver5|on == strict _ansi) {

687 errno = ERANGE;

688 } else if (!matherr(&exc)) {

689 if (lib_version ==C|ssue _4) {
690 (void) wite(2, "atanh: SING error\n"
691 errno = EDOM

692 } else {

693 errno = ERANGE;

694 }

695

696 br eak;

697 case 32:

698 /* scalb overflow, SVID also returns +-HUGE_VAL */
699 exc.type = OVERFLOW

700 exc. name = "scal b";

DOVAI N error\n",

20);

20);

18);
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701 ieee_r etval = setexception(2, x);

702 exc.retval = x > 0.0 ? HUGE_VAL : -HUGE_VAL;
703 if (lib_version == strict_ansi)

704 errno = ERANGE;

705 else if (lmatherr(&exc))

706 errno = ERANGE;

707 br eak;

708 case 33:

709 /* scal b underflow */

710 exc.type = UNDERFLOW

711 exc.nane = "scal b";

712 ieee_retval = setexception(l, x);

713 exc.retval = ieee_retval; /* +-0.0 */
714 if (lib_version == strict _ansi)

715 errno = ERANGE;

716 else if ('matherr(&exc))

717 errno = ERANGE;

718 br eak;

719 case 34:

720 /* jO(] x| >X_TLOSS)

721 exc.type = TLOSS

722 exc.name = "j0"

723 exc.retval = 0. O

724 ieee_retval =y;

725 if (Tib_version == strict_ansi) {

726 errno = ERANGE

727 } else if (!nmatherr(&xc)) {

728 if (lib_version == c_issue_4) {

729 (void) wite(2, exc.nane, 2);
730 (void) wite(2, ": TLOSS error\n",
731 }

732 errno = ERANGE;

733 }

734 br eak;

735 case 35:

736 /* yO(x>X_TLOSS)

737 exc.type = TLGCSS;

738 exc. name = "yO";

739 exc. retval 0.0;

740 ieee_retval =vy;

741 if (Tib_ ver5|on == strict_ansi) {

742 errno = ERAN(E

743 } elseif (lrratherr(&exc)) {

744 if (lib_version == c_issue_4) {

745 (void) wite(2, exc.nane, 2);
746 (void) wite(2, ": TLOSS error\n",
747 }

748 errno = ERANGE;

749 }

750 br eak;

751 case 36:

752 /* j1(] x| >X_TLOSS)

753 exc.type = TLCSS;

754 exc. nanme = "j 1";

755 exc. retval 0.0;

756 ieee_retval = s

757 if (Tib_ ver3|on == strict_ansi) {

758 errno = ERANGE

759 } else if (!matherr(&exc))

760 if (lib_version == c_issue_4) {

761 (void) wite(2, exc.nane, 2);
762 (void) wite(2, ": TLOSS error\n",
763 }

764 errno = ERANGE;

765 }

766 br eak;

10
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767 case 37:

768 /* y1(x>X_TLGOSS)

769 exc.type = TLCSS;

770 exc. name = "yl1";

771 exc.retval = 0. 0;

772 ieee_retval =vy;

773 if (Tib_ ver5|on == strict_ansi) {

774 errno = ERANGE;

775 } else |f (lrratherr(&exc))

776 (lib_version == c_issue_4) {
777 (void) wite(2, exc.name, 2);
778 (void) wite(2, ":

779 }

780 errno = ERANGE;

781 1

782 br eak;

783 case 38:

784 [* jn(|x]|>X_TLOSS) */

785 /* incorrect ieee value: ieee should never
786 exc.type = TLGCSS;

787 exc. name = "jn ;

788 exc. retval O. O;

789 ieee_retval = 0.0; /* shall not
790 if (Tib_ versmn == strict_ansi) {

791 errno = ERANGE;

792 } else if (!matherr(&exc)) {

793 if (lib_version == c_issue_4) {
794 (voi d) wri te(2, exc.nane, 2);
795 (void) wite(2, ":

796

797 errno = ERANGE;

798 }

799 br eak;

800 case 39:

801 [* yn(x>X_TLOSS) */

802 /* incorrect ieee value: ieee should never
803 exc.type = TLGCSS;

804 exc. name = "yn";

805 exc.retval = 0.0;

806 ieee_retval = 0. O; /* shall not
807 if (lib_ version == strict_ansi)

808 errno = ERANGE;

809 } else if (!nmatherr(&exc)) {

810 if (lib_version == c_issue_4) {
811 (void) wite(2, exc.nane, 2);
812 (void) wite(2, ":

813 }

814 errno = ERANGE;

815 }

816 br eak;

817 case 40:

818 /* gamme(finite) overflow */

819 exc.type = O\/ERFLON

820 exc. name = ganna

821 ieee_retval = set exceptlon(Z 1.0);

822 if (Tib_version == c_issue_4)

823 exc.retval = HUGE,

824 el se

825 exc.retval = HUGE_VAL;

826 if (lib_ ver5|on == strlct _ansi)

827 errno = ERANGE;

828 else if ('matherr(&exc))

829 errno = ERANGE;

830 br eak;

831 case 41:

832 /* gamma(-integer) or gammu(0) */

TLGSS error\n",

-~

TLCSS error\n”,

-~

TLCSS error\n",

11
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833 exc.type = SING

834 exc. nanme = "gamm";

835 ieee_retval = setexception(0, 1.0);

836 if (lib_version == c_issue_4)

837 exc.retval = HUGE;

838 el se

839 exc.retval = HUGE_VAL;

840 if (lib_version == strict_ansi) {

841 errno = EDOM

842 } else if (!nmatherr(&xc)) {

843 if (lib_version == c_issue_4) {
844 (void) wite(2, "gamma: SING error\n",
845 }

846 errno = EDOM

847 }

848 br eak;

849 case 42:

850 [* pow( NaN, 0.0) */

851 /* error if lib_version == c_issue_4 or ansi_1 */
852 exc.type = DOVAIN,

853 exc. name = "pow';

854 exc.retval = x;

855 ieee retval = 1.0;

856 if (Tib_version == strict_ansi) {

857 exc.retval = 1.0;

858 } elseif (lrratherr(&exc)) {

859 if ((lib_version == c_issue_4) || (lib_version
859 switch (lib_version) {

860 case c_issue_4:

861 case ansi _1:

860 errno = EDOM

863 }

861

862 br eak;

863 case 43:

864 /* loglp(-1) */

865 exc.type = SING

866 exc.name = "| oglp";

867 ieee_retval = setexception(0, -1.0);
868 if (Tib_version == c_issue_4)

869 exc.retval = -HUGE

870 el se

871 exc. ret vaI = - HUGE_VAL;

872 if (lib_ version == strict_ansi) {

873 errno = ERANGE;

874 } else if (!matherr(&exc)) {

875 if (lib_version == c¢ |ssue _4) {
876 (voi d) vvrite(2 "l oglp: SING error\n"
877 errno = EDOM

878 } else {

879 errno = ERANGE;

880 }

881

882 br eak;

883 case 44:

884 /* loglp(x<-1) */

885 exc.type = DOVAIN;

886 exc.name = "l oglp";

887 ieee_retval = setexception(3, 1.0);

888 exc.retval = ieee_retval;

889 if (lib_version == strict_ansi) {

890 errno = EDOM

891 } else if (!matherr(&exc))

892 if (lib_version ==C|ssue _4) {
893 (void) wite(2, "loglp: DOMAIN error\n"
894 }

18);

== ansi

18);

20);

12
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895 errno = EDOM

896 }

897 br eak;

898 case 45:

899 /* 1ogb(0) */

900 exc.type = DOVAI N

901 exc. name = "l ogb";

902 ieee_retval = setexception(0, -1.0);

903 exc.retval = -HUGE_VAL;

904 if (lib_version == strict_ansi)

905 errno = EDOM

906 else if (!'matherr(&exc))

907 errno = EDOM

908 break;

909 case 46:

910 /* nextafter overflow */

911 exc.type = OVERFLOW

912 exc.nane = "nextafter";

913 /*

914 * The value as returned by setexception is +/-DBL_MAX in
915 * round-to-{zero,-/+Inf} node respectively, which is not
916 * usabl e.

917 */

918 (voi d) setexception(2, x);

919 ieee_retval = x >0 ? Inf : -Inf;

920 exc.retval = x > 0 ? HUGE_VAL : -HUGE_VAL;
921 if (lib_version == strict_ansi)

922 errno = ERANGE;

923 else if (!matherr(&exc))

924 errno = ERANGE;

925 br eak;

926 case 47:

927 /* scal b(x,inf) */

928 iy = ((int *)&)[H WORD ;

929 if (lib_version == c_issue_4)

930 /* SVID3: ERANGE in all cases */
931 errno = ERANGE;

932 else if ((x == 0.0 & iy >0) || (!'finite(x) & iy < 0))
933 /* EDOM for scal b(0, +inf) or scalb(inf,-inf) */
934 errno = EDOM

935 exc.retval = ieee_retval = ((iy <0)?x/ -y : x *vy),;
936 br eak;

937 }

938 switch (lib_version) {

939 case c_issue_4:

940 case ansi _1:

941 case strict_ansi:

942 return (exc.retval);

943 / * NOTREACHED */

944 defaul t:

945 return (ieee_retval);

946 }

947 /* NOTREACHED */

948 }

__unchanged_portion_omtted_

13
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hkkkkkkkkkkkkkkkkhkkhkkhkhkkkkkk Kk kkkkkkkkkkkkkkkkkk ok kk k ok k k%

__unchanged_portion_omtted_

106 #define one
107 #define ppl
108 #define pp2
109 #define pp3
110 #define qql
111 #define qqg2
112 #define t1
113 #define
114 #define
115 #define
116 #define
117 #define

0]

PRPOO~NOUIRAWNEFO

fa

00000000000

-, .-
oUThwN

119 /* I NDENT ON */

122 doubl e

123 __k_tan(doubl e x, double y, int k) {

124 double a, t, z, w=0.0L, s, ¢, r, rh, xh, xl;

124 double a, t, z, w, s, ¢, r, rh, xh, xI;

125 int i, j, hx, ix;

127 t = one;

128 hx = ((int *) &)[H WORD];

129 ix = hx & Ox7fffffff;

130 if (ix < 0x3fc40000) { /* 0.15625 */

131 if (ix < 0x3e400000) { /* 27-27 */

130 if (ix < 0x3fc40000)

131 if (ix < 0x3e400000) {

132 if ((i = (int) x) == 0) /* gen
133 w = X;

134 t =y,

135 } else {

136 zZ =X * X

137 t =y + (((t1* x) *z) * (t2 +z * (t
138 ((t4 +z) * (t5 +z * (16 + z)
139 w=Xx +1t

140 }

141 if (k ==0)

142 return (w;

143 /*

144 * Conpute -1/(x+T) with great care

145 * Let r = -1/(x+T), rh =r chopped to 20 bits.
146 * Also let xh = x+T chopped to 20 bits, xI =
147 * -1/ (x+T) =rh + (-1/(x+T)-rh) =rh + r*
148 * =rh + r*((1+rh*xh) +rh*xl).
149 */

150 rh=r =-one/ w

151 ((int *) &h)[LONORD] = O;

152 xh = w,

153 ((int *) &h)[LOWORD] = O;

154 xI = (x - xh) +t;

155 return (rh +r * ((one + rh * xh) + rh * x1));
156 1

157 j = (ix + 0x4000) & Ox7fff8000;

158 i = (j - 0x3fc40000) >> 15;

159 ((int *) &)[HWORD = j;

160 if (hx > 0)

161 x =y - (t-x);

erate inexact */

(x-xh)+T. Then
(1+rh*(x+T))

new

162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
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el se

p2 +z * (pp3 + 2z)); [/* sin(x) */
q2 + z); /* cos(x) - 1 */

—~oND
oo

W)‘/ (one - (w- t));

| a*
0?-a-t: a+t);

s

*

Now try to conmpute [(1-T)/(a+c)] accurately
Let r = 1/(a+c), rh = (1-T)*r chopped to 20 bits.
Also let xh = at+c chopped to 20 bits, xl
(1-T)/(atc) =rh + ((1-T)/(a+c)-rh)
=rh + r*(1-T-rh*(a+c)
*((1-T-rh*xh)-rh*xl)
*(((1-rh*xh)-T)-rh*xl)

-~

=one / (a+ c);

(one - t) * r;

t *) &rh)[ LONORD] 0;
a + c;

*) &xh) [ LONORD]
(a - xh) + c;
z=rh+r * (((one - rh* xh) - t) - rh * xlI);
return (hx >=0? -z : 2z);

[[=11i=1]
=3
1]

0;

XANXANT T ok kK K K F * kA~

—_ S~

}

195 }

__unchanged_portion_onitted_

= (a-xh)+c.

Then
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~#define one xxx[ 0]

89 #define huge xxx[ 1]

90 #define pio2_hi xxx[2]

91 #define pi 02_1 0 xxx[ 3]

92 #define piod_hi xxx[4]

93 #define pSO xxX[ 5]

94 #define pS1 XxX[ 6]

95 #define pS2 XXX[ 7]

96 #define pS3 xxx[ 8]

97 #define pS4 xxx[ 9]

98 #define pS5 xxx[ 10]

99 #define qS1 xxx[ 11]

100 #define gS2 xxx[ 12]

101 #define gS3 xxx[ 13]

102 #define qS4 xxx[ 14]

103 /* I NDENT ON */

105 doubl e

106 asi n(double x) {

107 double t, w, p, g, ¢, r, s;

108 int hx, ix, i;

108 int hx, ix;

110 hx = ((int *) )[HIWRD]

111 ix = hx & OX7fffffff

112 if (ix >= Ox3ff00000) { I* |x| >=1*/

113 if (((ix - Ox3ff00000) | ((int *) &)[LOWORD]) == 0)
114 /* asin(1l)=+-pi/2 with inexact */

115 return x * pio2_hi + x * pio2_|o;

116 else if (isnan(x))

117 #if defi ned( FPADD_TRAPS_| NCOVPLETE_ON_NAN)

118 return ix >= 0x7ff80000 ? x : (x - x) I (x - x);
119 /* assumes sparc-1like QNaN *

120 #el se

121 return (x - x) / (x - Xx); /* asin(]|x|>1) is NaN */
122 #endi f

123 el se

124 return _SVID libmerr(x, x, 2);

125 1

126 else if (ix < 0x3fe00000) { [* |x] <0.5*

127 if (ix < 0x3e400000) { /* if |x| < 2**-27 */

128 if ((i = (int) x) == 0)

128 if (huge + x > one)

129 return Xx; /* return x with inexact if
130 *x =0 */

131 }

132 el se

132 t = x * x;

133 p=t* (pSO+t * (pS1 +t * (pS2 +t * (pS3 +
134 t * (pS4 +t * pSh)))));

135 g=one+t * (qS1 +t * (qS2 +t * (qS3 +t * gq$4)));
136 w=p/ q

137 return x + x * w

138 }

139 /* 1> |x|] > 0.5 */

140 w = one - fabs(x);

141 t =w* 0.5;

142 p=t*(pSO+t*(pSl+t*(p82+t*(S3+t*(pS4+t*p55)))));
143 qg=o0one+t * (gSL +t * (qS2 +t * (gS3 +t * gS$4)));

144 s = sqrt(t);

145 if (ix >= OX3FEF3333) { /* if |x| > 0.975 */

new usr/src/lib/libm comon/C/asin.c

146 w
147 t
148
149
150
151
152
153
154
155
156
157
158
159 }
__unchanged_portion_onitted_

p/ q;
pio2_hi -

el se {

—~

w

~aoT - o0o~s

r
- 2.
(

}
return hx >

(2.0 * (s +s *w -

*) &w) [ LOWORD]
* W) /

0+
p -

pio2_lo0);

= 0;

(s +w;

(pio2_lo - 2.0 * c);
w,

a);
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__unchanged_portion_omtted_
d

148 #define one xxx[ 0

149 #define huge xxx[ 1

150 #define tiny XXX[ 2

151 #define o_threshold xxx[ 3

152 #define | n2_hi xxx|[ 4

153 #define In2_lo xxX[ 5

154 #define invln2 xxX[ 6

155 #define QL XxX[ 7

156 #define Q XXX[ 8

157 #define @B xxx[ 9

158 #define Q4 xxx[ 10]

159 #define &b xxx[ 11]

161 doubl e

162 expnil(double x) {

163 double y, hi, lo, ¢ =0.0L, t, e, hxs, hfx, ri;

163 double y, hi, lo, c, t, e, hxs, hfx, ril;

164 int k, xsb;

165 unsi gned hx;

167 hx = ((unsigned *) &x)[H WORD]; /* high word of x */

168 xsb = hx & 0x80000000; /* sign bit of x */

169 if (xsb == 0)

170 y = X;

171 el se

172 y = -X; I*y = |x| */

173 hx &= Ox7fffffff; /* high word of |x]| */

175 /* filter out huge and non-finite argunent */

176 /* for exanple exp(38)-1 is approxi mat ely 3.1855932e+16 */

177 if (hx >= 0x4043687A) { if |x|>=56%In2 (~38. 8162...)
178 if (hx >= 0x40862E42) { /* if |x|>=709.78... ->inf */
175 /* filter out huge and non-finite arugr'rent */

176 if (hx >= 0x4043687A) { [* if |x|>=56%In2 */

177 if (hx >= Ox40862E42) { /* if |x|>=709.78... */
179 if (hx >= Ox7ff00000) {

180 if (((hx & Oxfffff) | ((int *) &)[LOWORD])
181 =0

182 return x * x; /* + ->* for Cheetah */
183 el se

184 return xsb == 0 ? x : -1.0; /* exp(+
185 }

186 if (x > o_threshol d)

187 return huge * huge; /* overflow */

188 }

189 if (xsb !'=0) { /* x < -56*In2, return -1.0 W inexact */
190 if (x +tiny <0.0) /* raise inexact */
191 return tiny - one; /* return -1 */
192 }

193 }

195 /* argunent reduction */

196 if (hx > 0x3fd62e42) { /* if |x] >0.51n2 */
197 if (hx < Ox3FFOA2B2) { /* and [ x| < 1.5 In2 */
198 if (xsb == 0) { /* positive nunber */

197 if (xsb == 0) {

199 hi = x - In2_hi;

200 lo =1n2_lo;

201 k = 1;

202

}
203 else { /* negative nunber */

202
204
205
206
207
208
209
208
210
211
212
213
214
215
216
215
217
218
219
220
221
222
221
223

225
226
227
228
229
230
231
232
233
230
231
232
234
235
236
237
238
237
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
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X + In2_hi;
-1 n2_lo;

k = (int) (invIn2 * x + (xsbh ==0? 0.5: -0.5));
t =

el se {
hi =
lo =
k =-1
}
else{ /* |x] >1.51n2 */
el se {
hi =x -t *In
lo=1t * In2_lo;
} )
X = hi - lo;
c =(hi - x) - lo; /* still
c =(hi - x) - lo;

}
else if (hx < 0x3c900000) {
t = huge + x;

el se /* |x] <= 0.5 1n2 */
el se

k = 0;
/* x is nowin primary range */
hfx = 0.5 * x;
hxs:x*hfx
t =3.0-r1
e:hxs*((rl—t)/(GO—x*t))
if (k ==0) /* |x] <= 0.5 1n2 */

return x - (x * e - hxs);
el se { /* |x] > 0.5 1n2 */
if (k ==0)

return x - (x * e - hxs);
el se {

e=(x*(e-c)-c)

e -= hxs;

if (k ==-1)

return 0.5 * (x -
if (k ==
if (k ==1)

if (x < -0.25)

/* t*In2_hi is exact here */

|x] > 0.5 1n2 */

/* when | x| <2**-54, return x */

/* return x winexact when x !'= 0 */
return x - (t - (huge + x));

/* cis 0 */

0.5;

return -2.0 * (e - (x + 0.5));

el se

return one + 2.0 * (x - e);

}
#endif /* | codereview */

if (k<=-2]] k >56) {
y = one - (e -

((int *) &y)[HIV‘EQD]

returny - one;

}
t = one;
if (k <20) {
((int *) &)[H WORD|
y=t- (e-x);
((int *) &)[H WORD]
el se {
((int *) &t)[H WORD
y =X - (e +t);
y += one
((int *) &y) [ H VWORD]

/* suffice to return exp(x)-1 */

= k << 20;

0x3ff 00000 - (0x200000 >> Kk);
/

*t =1- 27k */
k << 20;

(0x3ff - k) << 20; [* 2°-k */

+= k << 20;
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262 }
263

264 return vy,
265 }
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* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License")
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensol aris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.

*

* \Wen distributing Covered Code, include this CDDL HEADER i n each

* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* |f applicable, add the follow ng below this CDDL HEADER, with the
*
*
*
*
*

fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [*
26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 #pragma weak jn = _ jn

31 #pragma weak yn = __yn

33 /*

34 * floating point Bessel’s function of the 1st and 2nd ki nd
35 * of order n: jn(n,x),yn(n,Xx);

36 *

37 * Special cases:

38 * y0(0)=y1(0)=yn(n,0) = -inf with division by zero signal;
39 * yO(-ve)=yl(-ve) =yn(n, -ve) are NaN with invalid signal.
40 * Note 2. About jn(n,x), yn(n,Xx)

41 = For n=0, jO(x) iIs called,

42 = for n=1, j1(x) is called,

43 * for n<x, forward recursion us used starting

44 * fromvalues of jO(x) and j1(x).

45 * for n>x, a continued fraction approxi mation to

46 * j(n,x)/j(n-1,x) is evaluated and then backward

47 = recurS| on is used starting froma supposed val ue

48 * for j(n,x). The resulting value of j(0,x) is

49 * conpared with the actual value to correct the

50 * supposed val ue of j(n,x).

51 *

52 * yn(n,x) is simlar in all respects, except

53 * that forward recursion is used for all

54 = val ues of n>1.

55 *

56 */

58 #include "libmh"

59 #include <float.h> /* DBL_MN */
60 #include <val ues. h> [* X_TLCSS */
61 #include "xpg6.h" /* __xpg6 */

new usr/src/lib/libmcomon/C/jn.c

63 #defi ne GENERI C doubl e

65 static const GENERIC

71
72

127

invsqrtpi = 5.641895835477562869480794515607725858441e- 0001,
two = 2.0,
zero = 0.0,
one = 1.0;
GENERI C
jn(int n, GENERIC x) {
int i, sgn;
CENERIC a, b, tenp = 0;
GENERIC a, b, tenp;
GENERIC z, w, o0x, on;
/* J(-n,x) = (-1)*n * J(n, x), IJ(n, -x) = (-1)"n * J(n, Xx)
* Thus, J(-n,x) = J(n,-Xx)
*
/
ox = x; on = (GENERI Q) n;
i f (n<0){
n=-n;
X = -X;
}
if(isnan(x)) return x*x; /* + ->* for Cheetah */
if (!((int) _lib_version == libm.ieee ||
(__Xpg6 & CQQSUS/3 nmat h errexcept) 1=0)) {
if(fabs(x) > X_TLOSS) return _SVID Iibmerr(on,ox, 38);
}
if(n==0) return(joO(x));
if(n==1) return(j1(x));
i f((n&l)==0)
sgn=0; /* even n */
els
sgn = signbit(x); /* old n */
x = fabs(x);
if(x == zero||!finite(x)) b = zero;
el se if((CGENERI C) n<=x) { /* Safe to use
J(n+1, x)=2n/x *J(n, x)-J(n-1,x)
*
if(x>1.0e91) { /* x >> n**2
Jn(x) = cos(x-(2n+1)*pi/4)*sqrt(2/x*pi)
Yn(x) = sin(x-(2n+1)*pi/4)*sqrt(2/x*pi)
Let s=sin(x), c=cos(x),
xn=x-(2n+1l)*pi/ 4, sqt2 = sqrt(2),then
n si n(xn)*sqt 2 cos(xn)*sqt2
0 s-C c+s
1 -s-C -cts
2 -s+C -Cc-s
3 s+c c-s
*/
switch(n&3) {
case 0: tenp = cos(x)+sin(x); break;
case 1: tenp = -cos(x)+sin(x); break;
case 2: tenp = -cos(x)-sin(x); break;
case 3: tenp = cos(x)-sin(x); break;
}
b = invsqrtpi*tenp/sqrt(x);
} else {
a =jo(x);
b =11(x);
for(i=1;1<n;i++){
tenp = b
b = b*((GENERI O (i+i)/x) - a; /* avoid underflow */
a = tenp;
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128 } 194 temp = b;

129 } 195 b = ((i+i)/x)*b - a;

130 } else { 196 a = tenp;

131 |f(x<1e 9) { /* use J(n,x) = 1/ n'*(x/2)"n */ 197 }

132 b = pow(O0. 5*x (GENERICQ) n); 198 } else {

133 if (b' =zer o) 199 for(i=n-1;i>0;i--){

134 for(a= one|—1|<n|++) a *= (GENERI Q)i ; 200 terrp:b

135 b = b/a; 201 b = ((i+i)/x)*b - a;

136 } 202 a = tenp;

137 } else { 203 i f(b>1e100) {

138 /* use backward recurrence */ 204 al/=b;

139 /* X xN2 xN2 205 t /=b;

140 *od(n,x)/JI(n-1,X) = ---- ------ e 206 b =1.0;

141 * 2n - 2(n+l) - 2(n+2) 207 }

142 * 208 }

143 * 1 1 1 209 }

144 * (for large x) S L 210 b = (t*j0o(x)/b);

145 * 2n 2(n+1) 2(n+2) 211 }

146 * - - ------ R - 212 }

147 * X X X 213 if(sgn==1) return -b; else return b;

148 * 214 }

149 * Let w = 2n/x and h=2/x, then the above quotient

150 * is equal to the continued fraction: 216 GENERIC

151 * 1 217 yn(int n, GENERIC x) {

152 * R R R R 218 int i;

153 * 1 219 int sign;

154 * R 220 CENERIC a, b, tenp = 0, ox, on;

155 * 1 220 CENERIC a, b, tenp, ox, on;

156 * wth - ---------

157 * w+2h - .. 222 ox = x; on = (GENERI C)n;

158 * 223 if(isnan(x)) return x*x; /* + ->* for Cheetah */
159 * To determ ne how many terms needed, |et 224 if (x <= zero) {

160 * Q0 =w Q1) w(w+h) - 225 if(x==zero) {

161 * Q k) = (w+k* h) Q(k 1) - Q(k 2), 224 if (x <= zero)

162 * When (k) > good for single 225 i f(x==zero)

163 * When (k) > 1e9 good for double 226 /* return -one/zero; */

164 * When Q k) > lel7 good for quaduple 227 return _SVID |ibm err((GENERI On,x,12);
165 */ 228 } else {

166 /* determin k */ 228 el se

167 GENERIC t, v; 229 /* return zerol/ zero; */

168 doubl e g0, g1, h, tnp; int Kk, 230 return _SVID |ibm err((GENERI On, x,13);
169 w = (n+n)/(double)x; h = 2 0/ (doubl e) x; 231 }

170 g0 =w, z = wh; ql = wz 1.0; k=1; 232 }

171 whi | e(q1<l 0e9) { 233 #endif /* | codereview */

172 +=1; z += h; 234 if (I((int) _lib_version == libm.ieee ||

173 trrp = z*ql - qO; 235 (__Xpg6 & _C99SUSv3_mat h_errexcept) != 0)) {
174 g0 = q1i; 236 if(x > X_TLOSS) return _SVID |ibmerr(on, ox, 39);

175 ql = tnp; 237 }

176 } 238 sign = 1;

177 m = n+n; 239 i f(n<0){

178 for(t=zero, i = 2*(n+k); i>=m i -=2) t = one/(i/lx-t); 240 n=-n;

179 a=t; 241 if((n&l) == 1) sign = -1;

180 b = one; 242 }

181 /* estimate log((2/x)”n*n!') = n*log(2/x)+n*I n(n) 243 if(n==0) return(yO0(x));

182 hence, if n*(log(2n/x)) > ... 244 if(n==1) return(sign*yl(x));

183 singl e 8.8722839355e+01 245 if(!finite(x)) return zero;

184 doubl e 7.09782712893383973096e+02

185 | ong doubl e 1.1356523406294143949491931077970765006170e+04 247 if(x>1.0e91) { /* x >> n**2

186 then recurrent value may overflow and the result is 248 Jn(x) = cos(x-(2n+1)*pi/4)*sqrt(2/x*pi)
187 l'ikely underflow to zero 249 Yn(x) = sin(x-(2n+1)*pi/4)*sqrt(2/ x*pi)
188 */ 250 Let s=sin(x), c=cos(x),

189 tnp = n; 251 xn=x-(2n+1)*pi/4, sqt2 = sqrt(2),then
190 v = two/ X

191 trrp = tnp | og(fabs(v*tm)); 253 n si n(xn)*sqt 2 cos(xn)*sqt 2
192 if(t rrp<7 09782712893383973096e+02) { 254 e oo
193 for(i=n-1;i>0;i--){ 255 0 s-C c+s
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256 1 -s-¢C -Cc+s
257 2 -s+c -c-s
258 3 s+C c-s
259 */

260 switch( n&3) {

261 case tenp sin(x)-cos(x); break;

262 case
263 case
264 case
265
266
267 } else {

-sin(x)-cos(x); break;
-sin(x)+cos(x); break;
sin(x)+cos(x); break;

tenp
tenp
tenp

AN

o~
1

invsqgrtpi *tenp/sqrt(x);
268

a = yo(x);
269 b y1(x);
270 /

271 * fix 1262058 and take care of non-default rounding

272 */

273 for (i =1; i <n; i++) {

274 enp
f (b

275
276
277 break
278 = a;
279 tenp;

280 }

281

282 if(sign>0) return b; else return -b;
283 }

_O""

= b;
(GEERIC) (i +i) /1 x
- DBL_MAX)

o T
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unchanged portl on_omtted_
0

112
113
114
115
116
117
118
119
120
121
122

124
125
126
126
127

129
130

132
133
134
135
136

138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

“#define xxx[ 0]

#def i ne I n2_| o xxx[ 1]

#define two54  xxx[ 2]

#define Lpl xxXx[ 3]

#define Lp2 xxXx[ 4]

#define Lp3 xxX[ 5]

#define Lp4 XxX[ 6]

#define Lp5 XXX[ 7]

#define Lp6 xxx[ 8]

#define Lp7 xxx[ 9]

#define zero xxx[ 10]

doubl e

| oglp(double x) {
double hfsq, f, ¢ =0.0, s, z, R u;
double hfsq, f, ¢, s, z, R u
int , hx, hu, ax;
hx = ((int *)&)[H WORD]; /* high word of x */
ax = hx & Ox7fffffff;

#endi

f

if (ax >= 0x7ff00000) { /* x is inf or

}
k = 1;

if (hx < Ox3FDA827A) {

return (

nan */

if (((hx - Oxfff00000) | ((int *)&)[LOMRD]) == 0) /* -inf */
return (_SVID libmerr(x, x, 44));
X * X);
/* x < 0.41422 */
if (ax >= 0x3ff00000) /* x <= -1.0 */
return (_SVID libmerr(x, x, == -1.0 ? 43 : 44));

if (ax < 0x3e200000) {

[* x| < 2%*- 29 */
if (twb54 + x > zero && /* rai se i nexact */

ax < 0x3c900000) /* | x| < 2**-54 */
return (x);
el se
return (x - x * x * 0.5);
1f (hx >0 || hx <= (int)Oxbfd2bec3) { /* -0.2929<x<0.41422 */
k = 0;
f =x;
hu = 1;
) }
/* We will initialize "¢ here. */
/* ! codereview */
if (k!'=0) {
if (hx < 0x43400000) {
u=10 + x;
hu = ((int *)&u)[H WORD] ; /* high word of u */
k = (hu >> 20) - 1023;
/*
* correction term
*/
c=k>07?1212.0-(u-x):x-(u-1.0);
c /= u;
} else {

c
1]

hu =X:((i nt *)&u)[ H WORD] ;
(hu >> 20) - 1023,
c 0;

/* high word of u */
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172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

}
hu &= 0xO000fffff;
if (hu < 0x6a09e)

((int *)&u)[H WORD] = hu |
} else { /
k += 1;
((int *)&)[H WORD] = hu |
) hu = (0x00100000 - hu) >> 2;
f =u- 1.0
}
hfsq = 0.5 * f *
if (hu == 0) { [* | f] < 2*¥*-20 */
if (f == zero) {
if (k ==0)
return (zero);
/* We already initialized 'c’
#endif /* | codereview */

c += k * In2 lo;

/* normalize u */
0x3f f 00000;
* normalize u/2 */

0x3f e00000;

before, when (k !'= 0)

return (k * Tn2_hi

+c);

}
R = hfsq * (1.0 - 0.66666666666666666 * f);
0

if (k ==

i return (f - R);

return (k * In2_hi - ((R- (k * In2_lo +¢c)) - f));
}s:f I (2.0 + f);
zZ =s * s;
R=z*(Lp1+z*(L +2z * (Lp3 +2z * (Lp4d +z * (Lp5 +
) oz (LPG+Z* Lp7)))))):
if (k ==0)

return (f - (hfsq - s * (hfsq + R));
return (k * n2h - (hfsq- (s * (hfsg + R +

k * In2_ c))) - 1))

}

*/
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1/*

2 * CDDL HEADER START

3 *

4 * The contents of this file are subject to the terms of the

5 * Common Devel opnent and Distribution License (the "License")

6 * You may not use this file except in conpliance with the License.
7 *

8 * You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
9 * or http://ww.opensol aris.org/os/licensing.

10 * See the License for the specific |anguage governing perm ssions
11 * and limtations under the License.

12 *

13 * Wen distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * If applicable, add the followi ng below this CDDL HEADER, wth the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy] [nane of copyright owner]
18 =

19 * CDDL HEADER END

20 */

21 [ *

22 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.

23 =/

24 | *

25 * Copyright 2005 Sun Mcrosystens, Inc. Al rights reserved.

26 * Use is subject to |license terns.

27 =/

29 #pragma weak nextafter = __nextafter

30 #pragma weak _nextafter = __nextafter

32 #include "libmh"

33 #include <float.h> /* DBL_M N */

35 doubl e

36 nextafter(double x, double y) {

37 int hx, hy, k;

38 doubl e ans;

39 unsi gned | X;

40 vol atil e doubl e dumry

41 #endif /* | codereview */

43 hx = ((int *)&x)[HIWRD]

44 Ix = ((int *)&x)[LONORD ;

45 hy = ((int *)&)[H WORD ;

46 k = (hx & ~0x80000000) | Ix;

48 if (x ==vy)

49 return (y); /* C99 requirenent */

50 if (x!=x|] yl=y)

51 return (x * vy);

52 if (k ==0) { /[* x =0 */

53 k = hy & 0x80000000;

54 ((int *)&ans)[HIW.PD] = k;

55 ((int *)&ns)[LOMORD] = 1;

56 } else if (hx >= 0) {

57 if (x >y) {

58 ((int *)&ns)[LOMORD] = Ix - 1;

59 k = (Ix==0)? hx - 1: hx;

60 ((int *)&ans)[H WORD] = k;

61 } else {

62 ((int *)&ns)[LONMORD] = Ix + 1;

new usr/src/lib/libm comon/C/ nextafter.c

63 = (Ix == Oxffffffff)? hx + 1 : hx;
64 ((|nt *) &ns) [ HWORD] = k;

il{‘l'[ *)&ans) [ LOMORD] = Ix - 1;
= (Ix ==0)? hx - 1: hx;
i *) &ns) [ H WORD] k;

e
72 ((|nt *)&ans) [ LONMORD] = Ix + 1;
73 (Ix == Ooxffffffff)? hx + 1 : hx;
74 ((|nt *)&ans) [ HHWORD] = k;
75 }

77 k = (k >> 20) & Ox7ff;

78 if (k == 0x7ff) {

79 /* overflow */

80 return (_SVID |ibmerr(x, y, 46));

81 #if !defined(__lint)

82 } elseif (k == {

83 /* under fl ow */

84 dummy = DBL_M N * copyS|gn(DBL MN, Xx);

40 vol atile double dummy = DBL_MN * copysi gn(DBL_M N,

85 #endi f

86

87 return (ans);

88 }
__unchanged_portion_onitted_

X);
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 214 If ((J << (20 - k)) = ahy)
10202 Sun May 11 12:15:35 2014 215 yi si nt (j &1);
new usr/src/lib/libm comon/C/ pow. c 216 }
IR R R R R R R R R R R RS R R R RS RS R RS R R SRR R ERREREREEEEEEEE] 217 }
__unchanged_portion_omtted_ 218
219 /* special value of y */
154 extern const double _TBL_exp2_hi[], _TBL_exp2_lo[]; 220 if (ly ==0) {
155 static const double /* poly app of 27x-1 on [-1le-10,2"-7+1e-10] */ 221 if (ahy == 0x7ff00000) { /*y |s +-inf */
156 El = 6.931471805599453100674958533810346197328e- 0001, 222 if (((ahx - 0x3ff00000) | Ix) == 0) {
157 E2 = 2.402265069587779347846769151717493815979e- 0001, 223 if ((__xpg6 & _C99SUSv pow) 1= 0)
158 E3 = 5.550410866475410512631124892773937864699¢e- 0002, 224 return (one);
159 E4 = 9.618143209991026824853712740162451423355e- 0003, 225 /* C99: (-1)**+-inf =1 */
160 E5 = 1.333357676549940345096774122231849082991e- 0003; 226 el se
227 return (y - vy);
162 doubl e 228 /* Sun: (+-1)**+-inf = NaN */
163 pow(doubl e x, double y) { 229 } else if (ahx >= 0x3ff00000)
164 doubi e z, ax; 230 /* (| x]>1)**+,-inf =inf,0 */
165 doubl e y1, y2 wl, w2, 231 return (shy == 0 ? y : zero);
166 int sbx, shy, j, k ylsint; 232 el se /* (| x]<1)**-,+inf =inf,0 */
167 int hx, hy, ahx, ahy; 233 return (shby !'=0 ? -y : zero);
168 unsigned Ix, ly; 234 }
169 int *pz = (int *) &z; 235 1 f (ahy == 0x3ff00000) ({ /* yis +-1%*
236 |f(sby':0){/*y|s—l*/
171 hx = ((int *) &)[H WORD] ; 237 if (x == zero) [/* divided by zero */
172 Ix = ((unsigned *) &x)[LOAORD]; 238 return (_SVID libmerr(x, y, 23));
173 hy = ((int *) &)[H WORD]; 239 else if (ahx < 0x40000 || ((ahx - 0x40000) |
174 ly = ((unsigned *) &y)[LONORD]; 240 Ix) == 0) /* overflow */
175 ahx = hx & ~0x80000000; 241 return (_SVID libmerr(x, vy, 21));
176 ahy = hy & ~0x80000000; 242 el se
177 if ((ahy | ly) ==0) { [/* y==zero */ 243 return (one / x);
178 if ((ahx | Ix) == 0) 244 } else
179 = VIDI|bmerr(x, y, 20); [* +-0%*+-0 */ 245 return (x);
180 else if ((ahx | (((I x| -1x) >> 31) & 1)) > 0x7ff00000) 246 }
181 Dlibmerr(x, y, 42); NaN**+-0 */ 247 if (hy == 0x40000000) { /*yis 2*
182 el se 248 if (ahx >= 0x5ff00000 && ahx < 0x7ff00000)
183 Z = one; /* x**+-0 = 1 */ 249 return (_SVID libmerr(x, y, 21));
184 return (z); 250 1+ x*x overflow */
185 } else if (hx == 0x3ff00000 && I x == 0 && 251 else if ((ahx < Oxle56a09e && (ahx | Ix) !'= 0)
186 (__xpg6 & _C99SUSv3_pow) != 0) 252 (ahx == 0Oxle56a09e && | x < 0x667f 3bcd))
187 return (one); /* C99: 1**anything = 1 */ 251 else if (ahx < Ox1le56a09e && (ahx | Ix) !'=0
188 else if (ahx > Ox7ff00000 || (ahx == Ox7ff00000 & Ix !'= 0) || 252 ahx == Oxle56a09e && | x < 0x667f3bcd)
189 ahy > 0x7ff00000 || (ahy == Ox7ff00000 && Iy != 0)) 253 return (_SVID libmerr(x, y, 22));
190 return (x * y); /* +-NaN return x*y; + -> * for Cheetah */ 254 /% x*x underfl ow */
191 /* includes Sun: 1**NaN = NaN */ 255 el se
192 sbx = (unsigned) hx >> 31; 256 return (x * x);
193 sby = (unsigned) hy >> 31; 257 }
194 ax = fabs(x); 258 1 f (hy == 0x3fe00000)
259 if (!((ahx | Ix) == 0 ]| ((ahx - Ox7ff00000) | Ix) ==
196 /* 260 0 || sbx == 1))
197 * determne if yls an odd int when x < 0 261 return (sqrt(x)); /* yis 0.5 and x > 0 */
198 * yisint =0 ... y is not an integer 262 }
199 *yisintzl. y is an odd int 263 }
200 * yisint = 2 . y is an even int 264 /* special value of x */
201 */ 265 if (Ix ==0) {
202 yisint = 0; 266 if (ahx == 0x7ff00000 || ahx == 0 || ahx == 0x3ff00000) {
203 1f (sbx) { 267 /* x is +-0,+-inf, 1*/
204 if (ahy >= 0x43400000) 268 z = ax;
205 yisint = 2; /* even integer y */ 269 if (sby == 1) {
206 else if (ahy >= Ox3ff00000) { 270 z = one | z; /* z = |x|**y */
207 = (ahy >> 20) - Ox3ff; /* exponent */ 271 if (ahx == 0)
208 |f (k > 20) { 272 return (_SVID libmerr(x, y, 23));
209 ly >> (52 - k); 273 }
210 |f ((J << (52 - k)) = Iy) 274 if (sbx == 1) {
211 yisint = 2 - (J & 1); 275 if (ahx == 0x3ff00000 && yisint == 0)
212 } else if (Iy——O){ 276 z = _SVID libmerr(x, y, 24);
213 j = ahy >> (20 - k); 277 /* neg**non-integral is NaN + invalid */
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279
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310
311
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333
334
335
336
337
338
339
340
341
342
343 }

else if (y|S|nt == 1)
= -z; /* (x<0)**odd = -(|x|**odd) */

return (z);

}

/* (x<0)**(n0n-int) is NaN */
if (sbx == 1 && yisint == 0)
return (_SVID_libmerr(x, y, 24));
/* Now ax is finite, yis flnlte */
/* first conpute Iogz(ax) = wi+w2, with 24 bits wl */
wl = log2_x(ax, &w2);

/* split up y into yl+y2 and conpute (yl+y2)*(wl+w2) */
if (((ly & Oox07ffffff) == 0) || ahy >= 0x47e00000 ||
ahy <= Ox38100000) {

/* no need to split if yis short or too large or too small */
yl =y * wl,
y2 =y * w2
} else {
yl = (double) ((float) y);
y2 = (y - yl) * wl +y * w2
yl *= wi;
}
z =yl +y2;
j = pz[H WORD ;
if (] >= 0x40900000) { [* z >= 1024 */
if (!(j == 0x40900000 && pz[ LONORD] == 0)) /* z > 1024 */
return (_SVID_libmerr(x, y, 21)); /* overflow */
el se {
w2 =yl - z;
W2 += y2;

/* rounded to inf */
if (w2 >= -8.008566259537296567160e- 17)
return (_SVID_libmerr(x, y, 21));
/* overflow */

}
} elseif ((] & ~0x80000000) >= 0x4090cc00) { /* z <= -1075 */

if (!(j == 0xc090cc00 && pz[ LOAMORD] == 0)) /* z < -1075 */
return (_SVID libmerr(x, y, 22)); /* underflow */
el se {
w2 =yl - z;
w2 += y2;
if (w2 <= zero) /* underflow */

return (_SVID libmerr(x, vy, 22));

*
* conpute 2**(k+f[j]+g)
*

/

k = (int) (z * 64.0 + (((hy ~ (ahx - 0x3ff00000)) > 0) ? 0.5 : -0.5));

j = k & 63;

wl = y2 - ((doubl e) k * 0.015625 - y1);

w2 = _TBL_exp2_hi[]];

z = _TBL_exp2_lo[]] +(V\/2*W.l) * (E1 +wl * (E2 + wl * (E3 + wl *
(E4 + wl * E5))));

zZ += W2;

k >>= 6;

if (k< -1021)
z = scalbn(z, k);

el se /* subnormal output */

pz[ HWORD] += k << 20;
if (sbx == 1 & yisint == 1)

z = -2; /* (-ve)**(odd int) */
return (z);
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******************************************************

* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License")
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensol aris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.

*

* \Wen distributing Covered Code, include this CDDL HEADER i n each

* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

* |f applicable, add the follow ng below this CDDL HEADER, with the

* fields enclosed by brackets "[]" replaced with your own identifying
* information: Portions Copyright [yyyy] [nane of copyright owner]

*
*
*

CDDL HEADER END

* Copyright 2011 Nexenta Systenms, Inc. Al rights reserved.
*

/
/*

* Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.
* Use is subject to license terns.
*
/
/* __rempio2l (x,y)
*

* return the renminder of x rempi/2 in y[0]+y[1]

* by calling __rempio2m
*/

#i nclude "libmh"

#i ncl ude "I ongdoubl e. h"

extern const int _TBL_ipio2l _inf[];

static const |ong double
two24l = 16777216. 0L,

pi 04 0. 7853981633974483096156608458198757210495L;
int
__rempio2l (long double x, |ong double *y)
| ong doubl e z,
doubl e t[3] v[5];
int e0, i, nx, n, sign;
sign = signbitl(x);
z = fabsl (x);
if (z <= piod) {
y[0] = x;
y[1] = 0;
return (0);
}
e0 = ilogbl(z) - 23;
z = scal bnl (z, -e0);
for (i =0; i <3; i++) {

new usr/src/lib/libmcomon/LD __rempio2l.c

t[i]

= (doubl e) ((int)
z =(z -

())
(long double)t[i]

) * two24l;

}
nx = 3;
whil e (t[nx 1] == 0.0)

nx--; /* omt trailing zeros */
n=_rempi 02n(t, v, €0, nx, 2, _TBL_ipio2l
z = (Tong doubl e)v[1];
w = (1l ong doubl e)v[O0];
y[0] =z +
y[1] =z - (y[0] - W
if (sign ==1) {

y[O] = -y[O]

yl1] = -y[1];

return (-n);

}
return (n);

__unchanged_portion_onitted_

_inf);
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* CDDL HEADER START

Common Devel opnent and Distri but
You nmay not use this file except

When distributing Covered Code,
file and include the License fil

fields enclosed by brackets "[]"
information: Portions Copyright

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens,
*
/

25 [*
26 * Copyright 2006 Sun M crosystens,
27 * Use is subject to license terns.

I NDENT OFF */

Input y is the tail of x.
Input k indicate -- tan if k=0;

Tabl e | ook up al gorithm

el se
z

*

X
w = X (
return (k == 0 ? w
el se

I+ X

ht
It
i

X

(x - t)+y
By
tan(t+x’)
= (tan(t)+tan(x’)
W have
sin(x’

1
—
QD
=}
~
—
~
+
'
'
'
'
'
'

yH(x*z)*(t
1w

(hx + 0x400) &OX7f f f f 800
0

The contents of this file are subject to the terms of the

ion License (the "License").
in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensol aris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.
*
*
*
*
*
*
*
*
*

include this CDDL HEADER in each
e at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the

replaced with your own identifying
[yyyy]l [name of copyright owner]

Inc. Al rights reserved.

Inc. Al rights reserved.

__k_tanl( long double x; 1long double y; int k)
kernel tan/cotan function on [-pi/4, pi/4], pi/4 ~ 0.785398164
Input x is assurmed to be bounded by ~pi/4 in nagnitude.

else -1/tan

1. by tan(-x) = -tan(x), need only to consider positive X
2. if x <5/32 = [0x3ffc4000, 0] = 0.15625 , then
if x <2757 (hx < 0x3fc40000 0), set w=x with inexact if x!'= 0

1+z* (t2+z*(t 3+z*(t4+z*(t5+z*t6))))))

(round x to a break point t)

(hy- Ox3f f c4000) >>11; (i <=64)

(Ix'| =<= 20-7)

Y/ (1-tan(x’)tan(t))

)+tan(t)*(tan(t)*sin(x"))

cos(x') - tan(t)*sin(x’)

new usr/src/lib/libmcomon/LD __tanl.c

IN
o

L S R N I R I N S I I RS I R S
w

cos(x’') - tan(t)*sin(x’)

tan(t) + tan(t)*(cos(x’)-1) + sin(x’)

63 *

64 * wher e tan(t) is fromthe table,

65 * sin(x’) = x + ppl*x"3 + ...+ pp5*x~11
66 * cos(x') =1 + ggl*x"2 + ...+ qq5*x"10
67 */

69 #include "libmh"

71 #include <sys/isa_defs. h>

73 extern const long double _TBL_tanl_hi[], _TBL_tanl_lo[];

74 static const |ong double

75 one = 1.0,

76 [ *

77 * |sin(x) - (x+ppl*x~3+...+ pp5*x~11)| <= 27-122.32 for |x|<1/64
78 */

79 ppl = -1.666666666666666666666666666586782940810e- 0001L,
80 pp2 = 8.333333333333333333333003723660929317540e- 0003L,
81 pp3 = -1.984126984126984076045903483778337804470e- 0004L,
82 pp4 = 2.755731922361906641319723106210900949413e- 0006L,
83 f)p5 = -2.505198398570947019093998469135012057673e- 0008L,
84 /*

85 * 2 10 -123. 84

86 */lcos(x) - (1+qgl*x +...+ qg5*x )| <= 2 for |x|<=1/128
87 *

88 qql = -4.999999999999999999999999999999378373641e- 0001L,
89 qq2 = 4.166666666666666666666665478399327703130e- 0002L,
90 qq3 = -1.388888888888888888058211230618051613494e- 0003L,
91 qq4 = 2.480158730156105377771585658905303111866e- 0005L,
92 qqg5 = -2.755728099762526325736488376695157008736e- 0007L,
93 /*

94 * |[tan(x) - (Xx+t1*x"3+...+t6*x"13)|

- | <= 27-59.73 for |x|<0.15625
96 * | X

97 */

98 t1 = 3.333333333333333333333333333333423342490e-0001L,
99 t2 = 1.333333333333333333333333333093838744537e-0001L,
100 t3 = 5.396825396825396825396827906318682662250e- 0002L,
101 t4 = 2.186948853615520282185576976994418486911e- 0002L,
102 t5 = 8.863235529902196573354554519991152936246e- 0003L,
103 t6 = 3.592128036572480064652191427543994878790e- 0003L,
104 t7 = 1.455834387051455257856833807581901305474e- 0003L,
105 t8 = 5.900274409318599857829983256201725587477e- 0004L,
106 t9 = 2.391291152117265181501116961901122362937e- 0004L,
107 t10 = 9.691533169382729742394024173194981882375e- 0005L,
108 t11 = 3.927994733186415603228178184225780859951e- 0005L,
109 t12 = 1.588300018848323824227640064883334101288e- 0005L,
110 t13 = 6.916271223396808311166202285131722231723e- 0006L,;
111 /* 1 NDENT ON *

112 1 ong doubl e

113 __k_tanl (I ong double x, long double y, int k) {

114 long double a, t, z, w= 0.0, s, c;

114 long double a, t, z, w, s, c;

115 int *pt = (int *) &, *px = (int *) &x;

116 int i, j, hx, ix;

118 t =1.0;

119 #if defined(__i386) || defined(__and64)

120 XTA (px, hx);

121 #el se

122 hx = px[0];

123 #endi f

124 ix = hx & Ox7fffffff;

125 if (ix < 0x3ffc4000)

126 if (ix < 0x3fc60000) {

127 if ((i = (int) x) == 0) /* generate inexact

*/
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128 W = X;

129 } else {

130 zZ =X * X

131 if (ix < Ox3ff30000) [* 2**-12 *]

132 t =z * (tl +z* (t2+z * (t3 +2z * t4)));
133 el se

134 t =z * (t1
135 z *
136 (t8
137 z *
138 t y +x *t

139 w=Xx +1t

140 }

141 return (k == 0 ? w: -one / w;
142 }

143 j

(i x + 0x400) & Ox7ffff800;
144 i = (j - O0x3ffc4000) >> 11,
145 #if defined(__i386) || defined(__and64)
146 I TOX(j, pt);
147 #el se
148 pt[0] =j;
149 #endif
150 if (hx > 0)
151 =
152 el se
153 X
154 a=_
155 z X
156 /* cos
157 t z
158 / i
159 S X
160

161 if (k ==
162

163

164

165 } else {
166

167

168

169

170 }

171 }

__unchanged_portion_onitted_

+z*(qd2 +z * (qg3 + z * (qg4 + z * qg5))));
+ * (ppl + z * (pp2 +z * (pp3 +z * (ppd + 2z *
)

oS
oOT O Qo v

z
)

~

=
NN aS *ar @l

-
o

+(s+a*\)/v)/(one-(w-t));
-t ;

=

“NO
o
~ann
—~
o
S5
o
'
—~
QD
*
D —

a-c¢):z/ (a+c);




new usr/src/lib/libm comon/LD asinhl.c

R R R R

1617 Sun May 11 12:15:39 2014
new usr/src/lib/libm comon/LD asinhl.c

hkkkkkkkkkkkkkkkkkkkkhkhkkkhkhkkkkkkkkkkkkkkkkkkkk ok kk k ok k k%

1/*

2 * CDDL HEADER START

3 *

4 * The contents of this file are subject to the terms of the

5 * Common Devel opnent and Distribution License (the "License")

6 * You may not use this file except in conpliance with the License.

7 *

8 * You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
9 * or http://ww. opensol aris.org/os/licensing.

10 * See the License for the specific |anguage governing perm ssions

11 * and limtations under the License.

12 *

13 * Wen distributing Covered Code, include this CDDL HEADER i n each

14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * If applicable, add the followi ng below this CDDL HEADER, wth the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy] [nane of copyright owner]

18 =

19 * CDDL HEADER END

20 */

22 /*

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [*

26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

31 #pragma weak asinhl = __asinhl
32 #endi f

34 #include "libmh"

36 static const |ong double

37 I n2 = 6.931471805599453094172321214581765680755e- 0001L,
38 one = 1.0L,

39 bi g = 1. 0e+20L,

40 tiny = 1. 0e- 20L;

42 | ong doubl e
43 asinhl (1 ong double x) {

44 long double t, w

45 vol atile | ong doubl e dummy;

46 #endif /* | codereview */

48 w = fabsl (x);

49 if (isnanl(x))

50 return (x + x); /* x is NaN */

51 if (w<tiny) {

52 #ifndef lint

53 dummy = x + big; /* inexact if x =0 */

45 vol atile long double dummy = x + big; /* inexact if x =0 */
54 #endi f

55 return (x); /* tiny x */

56 } else if (w< big)

57 t = one / w

58 return (copysignl (loglpl(w + w/ (t + sqgrtl(one +t * t))), x));
59 } else

60 return (copysignl (logl(w) + In2, x));
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__unchanged_portion_omtted_
43 #elif defined(__x86

44 int

45 i snanl (I ong doubl e x) {

46 int *px = (int *) &, t = px[2] & Ox7fff;

47 #if defi ned( HANDLE_ UNSUPPO?TE D)

48 return ((t == Ox7fff && ((px[1] & ~0x80000000) | px[0]) != 0) ||
49 (t 1= 0 &% (px[1] & 0x80000000) == ;

48 return (t == Ox7fff && ((px[1l] & ~Ox80000000) | px[0]) !'=0 ||
49 t 1= 0 & (px[1] & 0xB80000000) == 0)

50 #el se

51 return (t == Ox7fff && ((px[1] & ~0x80000000) | px[0]) != 0);
52 #endif

53

__unchanged_portion_onitted_
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* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License")
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensol aris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.

*

* \Wen distributing Covered Code, include this CDDL HEADER i n each

* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* |f applicable, add the follow ng below this CDDL HEADER, with the
*
*
*
*
*

fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [*

26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)
31 #pragma weak jnl = _ jnl

32 #pragma weak ynl = __ynl

33 #endi f

35 /*

36 * floating point Bessel’s function of the 1st and 2nd kind
37 * of order n: jn(n,x),yn(n,x);

38 *

39 * Special cases:

40 * y0(0)=y1(0)=yn(n,0) = -inf with division by zero signal;
41 * y0(-ve)=yl(-ve)=yn(n,-ve) are NaN with invalid signal.
42 * Note 2. About jn(n,x), yn(n,x)

43 = For n=0, jO(x) Is called,

44 * for n:l, J1(x) is call ed,

45 * for n<x, forward recursion us used starting

46 * fromvalues of jO(x) and j1(x).

47 = for n>x, a continued fraction approxi mation to

48 * j(n, x)/J(n 1,x) is evaluated and then backward

49 * recursion is used starting froma supposed val ue
50 * for j(n,x). The resulting value of j(0,x) is

51 = conpared with the actual value to correct the

52 * supposed val ue of j(n,x).

53 *

54 * yn(n,x) is simlar in all respects, except

55 * that forward recursion is used for all

56 * val ues of n>1.

57 *

58 */

60 #include "libmh"
61 #include "l ongdoubl e. h"
62 #include <float.h> /* LDBL_MAX */
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64 #define GENERI C | ong doubl e

66 static const CGENERIC

67 |nvsqrtp| = 5.641895835477562869480794515607725858441e- 0001L,
68 two = 2.0L,

69 zero = 0.0L,

70 one = 1.0L;

72 GENERI C

73 jnl(n,x) int n; GENERIC x;{

74 int i, sgn;

75 GENERIC a, b, tenp =0, z, w
75 GENERICa b, temp, z, w

77 /* J(-n,x) = (-1)”n * J(n, x), J(n, -x) = (-1)”n * J(n, x)
78 :/Thus| J(-n,x) = J(n,-x)

80 i f(n<0){

n
82 X - X;
==0) return(joOl(x));
return(j 1l (x))
! return XxX+x;

n&l) ==0)

88 sgn=0; /* even n */

90 sgn = signbitl(x); /* old n */
x = fabsl (x);
92 if(x == zero||!finitel(x)) b = zero;

el se if((CGENERI C) n<=x) { /* Safe to use

96 i f(x>1.0e91L) { I* x >> n**2

94 J(n+1, x)=2n/x *J(n, x)-J(n-1,x)
*

97 Jn(x) = cos(x-(2n+1)*pi/4)*sqrt (2/ x*pi)
98 Yn(x) = sin(x-(2n+1)*pi/4)*sqrt(2/ x*pi)

99 Let s=sin(x), c=cos(x),

100 Xn=x-(2n+1l)*pi/ 4, sqt2 = sqrt(2),then

102 n si n(xn)*sqt 2

0 s-C
1 -s-C
106 2 -s+cC
3 s+c

109 switch(n&3) {

110 case 0: tenp
111 case 1: tenp
112 case 2: tenp
113 case 3: tenp

cosl (x) +sinl (x); break;
-cosl (x)+sinl (x); break;
-cosl (x)-sinl(x); break;
cosl (x)-sinl(x); break;

= invsgrtpi*tenp/sqrtl (x);

}
125 } else {
126 if(x<le-17L) { /* use J(n,x) = 1/n'*(x/2)"n */
127 b = pow (0.5L*x, (GENERIC) n);

cos(xn)*sqt2
c+s

-Cc+s

-c-s
c-s

]
]
i
temp = b;
121 b = b*((GENERIQ)(i+i)/x) - a; /* avoid underflow */
a=t ;
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128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193

if (b!=zero)
for(a=one,i=1;i<=n;i++) a *= (GENERI Q)i ;
b = b/a;
} else {
* use backward recurrence */

X X"2 X2
J(n,x)/J(n-1,x) B T
2n - 2(n+l) - 2(n+2)

1 1 1
(for large x) R
2n 2( n+1) 2( n+2)
X X X

Let w = 2n/x and h=2/x, then the above quoti ent
is equal to the continued fraction:
1

To determ ne how nany terns needed, |et
Q0) =w Q1) =wwh) - 1,

Qk) = (wk*h)*Qk-1) - Qk-2),

When (k) > le4d good for single
Wien Q k) > 1e9 good for double
Wen Q k) > lel? good for quaduple

*/
/* determn k */
GENERIC t, v;
double q0,ql, h,tnp; int k,m
= (n+n)/( oubl e) x; = 2.0/ (doubl e) x;
O—W w+h; gl = wz - 1.0; k=1;

q ;
whi | e(ql<l Oel7) {
k

q0 = gi;
gql = tnp;
}
m = n+n;
for(t=zero, i = 2*(n+k); i>=m i -=2) t = one/(i/x-t);
a=t,;
b = one;
/* estimte Iog((zlx)"n*nl) = n*l og(2/x)+n*I n(n)

hence, if n*(log(2n/x)) > ...
Si ngI e 8.8722839355e+01
doubl e 7.09782712893383973096e+02

I ong doubl e 1.1356523406294143949491931077970765006170e+04

then recurrent value may overflow and the result is
l'ikely underflow to zero

*/
tmp = n;
v = two/X;
tmp = tnp*l ogl (fabsl (v*tnp)
if(tnp<l.135 6523406294143949491931077970765e+04L) {
for(i=n-1;i>0;i--){
tenp = b;
b = ((i +)/x) b - a;
a = tenp;
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194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209

211
212
213
214
215
215

217
218
219
217
218
220
221
222
223
224
225
226
227
228
229
230
231
232
233

235
236
237
238
239

241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256

}

i f(sgn==
}

GENERI C ynl (n, x)

for(l-n 1; |>O i--){
enp =

b:((|+|)/x) b - a;
a = tenp;
i f(b>1el000L) {
a /= b;
t /= b;
b =1.0;
}

= (t*j ol (x)/b);

1) return -b; else return b;

int n; GENERIC x;{

int i;

int sign;
CENERIC a, b, tenp =
CGENERI C a, b, tenp;

if(x!=x)

r

eturn Xx+x;

if (x <= zero) {

i f(x!=x)

return x+x;

if (x <= zero)

f (x==zero)
return -one/ zero;

el se

return zero/ zero;

}
#endi f /* I codereview */

gn = 1;
|f(n<0){

=0)

}
if(n=
if(n==1)
if(!

(

f
f
f

n=-n

f((n&l) == 1) sign = -1;

return(y0l (x));
return(sign*yll (x));

finitel (x)) return zero;

if(x>1.0e91L) { /* x >> n**2

} else {

Jn(x) = cos(x-(2n+1)*pi/4)*sqrt(2/x*pi)
Yn(x) = sin(x-(2n+1)*pi/4)*sqrt(2/ x*pi)
Let s=sin(x), c=cos(x),
xn=x-(2n+1) *pi/ 4, sqt2 = sqrt(2),then

n si n(xn)*sqt 2 cos(xn)*sqt 2

0 s-C c+s

1 -s-cC -cts

2 -s+C -c-s

3 s+c c-s

*
-

switch(n&3) {

o~

case 0: tenp
case 1: tenp
case 2: tenp
case 3: tenp

sinl (x)-cosl (x);
-sinl (x)-cosl (x);
-sinl (x)+cosl (x);

sinl (x)+cosl (x);

= invsqgrtpi *tenp/sqrtl(x);
= yol (x);

br eak;
br eak;
br eak;
br eak;
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257
258
259
260
261
262
263
264
265
266
267
268
269
270
271 }

b = yil(x);
/*
* fix 1262058 and take care of non-default rounding
for (i =1; i <n; i++) {

tenp = b;

b *= (GENERIC) (i +i) / x;

if (b <= -LDBL_MAX)

br eak;
b -= a
a = tenp;

}

1f(sign>0) return b; else return -b;
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* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License").
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensol aris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.

*

* \Wen distributing Covered Code, include this CDDL HEADER i n each

* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* |f applicable, add the follow ng below this CDDL HEADER, with the
*
*
*
*
*

fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [*
26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

31 #pragma weak | oglpl = __loglpl
32 #endi f

34/

*

35 * loglpl (x)
* Kahan’s trick based on | og(1l+x)/x being a slow varying function.
*

39 #include "l'ibmh"

41 #if defined(__x86)

42 #define __swapRD __swap87RD

43 #endi f

44 extern enum fp_direction_type _ swapRD(enum fp_direction_type);

46 | ong doubl e
47 1 0glpl (1 ong double x) {

48 I ong double vy;

49 enum fp_direction_type rd;
51 if (x !'=x)

52 return (x + x);
53 if (x <-1.L)

54 return (logl(x));
55 rd = __swapRD(fp_nearest);
56 y = 1.L + x;

57 if (y!'=1.L) {

57 if (y!=1.1L)

58 if (y ==x)

59 x = logl (x);
60 el se

61 x *=logl(y) / (y - 1.L);
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62 }
63 #endif /* | codereview */

64 if (rd !'= fp_nearest)

65 (void) __swapRD(rd);
66 return (x);

67 }
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1768 Sun May 11 12:15:44 2014 61 if (rintl(fn) !'=1fn)
new usr/src/lib/libm comon/LD scal bl.c 62 return (fn - fn) / (fn - fn);
IR R R R R R R R R R R RS R R R R RS R R RS R R RS REREREREEEEEEE] 63 If (fn > 65000 OL
1/* 64 z = scal bnl (x, 65000);
2 * CDDL HEADER START 65 else if (-fn > 65000.0L)
3 * 66 z = scal bnl (x - 65000);
4 * The contents of this file are subject to the terns of the 67 el se {
5 * Common Devel opnent and Distribution License (the "License"). 68 n = (int) fn;
6 * You may not use this file except in conpliance with the License. 69 z = scal bnl (x, n);
7 70 1
8 * You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE 71 return z;
9 * or http://ww.opensol aris.org/os/licensing. 72}
10 * See the License for the specific |anguage governing perm ssions __unchanged_portion_onitted_
11 * and limtations under the License.
12 *
13 * Wen distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * If applicable, add the followi ng below this CDDL HEADER, wth the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy] [nane of copyright owner]
18 =
19 * CDDL HEADER END
20 */
22 /*
23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
24 */
25 [*

26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 #pragma weak scal bl = __scal bl

32 /*

33 * scalbl(x,n): return x * 2**n by mani pul ati ng exponent.
34 */

36 #include "libmh"
37 #include "l ongdoubl e. h"

39 #include <sys/isa_defs. h>

41 |1 ong doubl e
42 scal bl (1 ong doubl e x, long double fn) {

43 int *py = (|nt *) &'n, n;

44 I ong double z;

46 if (isnanl(x) || isnanl(fn))

47 return x * fn;

49 /* fnis +/ -Inf */

50 #if defined(_BlI G_ENDI AN)

51 if ((py[O] & Ox7fff0000) == Ox7fff0000) {
51 if ((py[O] & Ox7fff0000) == Ox7fff0000)
52 if ((py[0O] & OXSOOOOOOO) 1= 0)
53 #el se

54 if ((py[2] & Ox7fff) == Ox7fff) {

54 if ((py[2] & Ox7fff) == Ox7fff)

55 if ((py[2] & 0x8000) != 0)

56 #endi f

57 return x / (-fn);

58 el se

59 return x * fn;
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CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License").
You may not use this file except in conpliance with the License.

You can obtain a copy of the Ilicense at usr/src/ OPENSOLARI S. LI CENSE
or http://ww. opensol aris.org/os/licensing.

See the License for the specific |anguage governing perm ssions

and limtations under the License.

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

* Copyright 2011 Nexenta Systenms, Inc. Al rights reserved.
*
/

| *

* Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.
* Use is subject to license terns.

*

/

#if defined( ELFOBJ)

#pragma weak tanhl = __ tanhl
#endi f
/*

* tanhl (x) returns the hyperbolic tangent of x

*

* Met hod :

* 1. reduce x to non-negative: tanhl(-x) = - tanhl(x).

*

2.

* 0 < x <= small : tanhl(x) := x

* -expntl (- 2x)

* small < x <= 1 cotanhl(Xx) 1= ------momam
* expmil (-2x) + 2
* 2

* 1 <= x <= threshold : tanhl(x) := B
* expntl (2x) + 2
* threshold < x <= INF : tanhl(x) :=

*

* where

* single : small = 1.e-5 threshold = 11.0
* doubl e : smal | = 1.e-10 threshold = 22.0
* quad : small = 1.e-20 threshold = 45.0
*

* Note: threshold was chosen so that

* fl(1.0+2/ (expmi(2*threshol d)+2)) ==

*

* Speci al cases:

* tanhl (NaN) is NaN;

* only tanhl (0.0)=0.0 is exact for finite argunent.

*

/

62 #include "libmh"
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63

#i ncl ude "1 ongdoubl e. h"

static const |ong double snal
#i fndef |int

big = 1. 0e+20L,
#endi f

threshold = 45.0L;

| ong doubl e

tanhl (I ong doubl e x) {
long double t, vy, z;
int signx

= 1.0e-20L, one = 1.0,

vol atile I ong doubl e dummy;

#endi f /* | codereview */

if (isnanl(x))
return (x +

signx = signbitl(x);

t = fabsl (x);

z one;

i t

X);

f (t <= threshold) {
if (t > one)
z = one - t
elseif (t >smll) {
y = expmll (-t - t);
z =-y !/ (y + tw);
} else {

#i f ndef Iint

my ig;
vol atile |l ong doubl e dumy

du =t +b
#endi f
return (x);
}
} elseif (!finitel(t))
return (copysignl (one, x));
el se
return (signx ? -z + snmall * small
return (signx ? -z : z);

__unchanged_portion_onitted_

/* x is NaN */

two = 2.0,

t + big;
/* inexact if t

z

smal |

* small);

=0 */
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25 /*
26 *
27 *

28 */

IN
o
L S R N I R I N S I I RS I R S

23 *
*/

CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License")
You may not use this file except in conpliance with the License.

You can obtain a copy of the Ilicense at usr/src/ OPENSOLARI S. LI CENSE
or http://ww.opensolaris.org/os/licensing.

See the License for the specific |anguage governing perm ssions

and limtations under the License.

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

Copyright 2011 Nexenta Systens, Inc. Al rights reserved.

Copyri ght 2006 Sun Mcrosystens, Inc. Al rights reserved.
Use is subject to |license terns.

| ong double __k_tanl (Il ong double x; Iong double y, int k);
kernel tan/cotan function on [-pi/4, pi/4], pi/4 ~ 0.785398164
Input x is assumed to be bounded by ~pi/4 in magni t ude.

Input y is the tail of x.

Input k indicate -- tan if k=0; else -1/tan

Tabl e | ook up al gorithm
1. by tan(-x) = -tan(x), need only to consider positive x
2. if x <5/32 = [0x3ffc4000, 0] = 0.15625 , then

0

if x < 27r-57 (hx < 0x3fc40000 0), set w=x with inexact if x!=
el se
zZ = X*X;
w= X + (y+(x*z) (t1l+z*(t2+z*(t3+z*(t4+z*(t5+z*t6))))))
return (k==0)? w 1/w
3. else
ht = (hx + 0x400) &x7ffff800 (round x to a break point t)
It =0
i = (hy-0x3ffc4000)>>11; (i <=64)
X" = (x - t)+y (| x| ~<= 27-7)
By
tan(t+x’
= (tan(t)+tan(x’))/(1-tan(x’)tan(t))
W have

sin(x’)+tan(t)*(tan(t)*sin(x"))
=tan(t) + -----emeimi i for k=0
cos(x') - tan(t)*sin(x’)
cos(x’) - tan(t)*sin(x")

tan(t) + tan(t)*(cos(x’)-1) + sin(x’)
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108
110
112

113 |

114
114
115
116

118
119
120
121
122
123
124
125
126
127

wher e tan(t) is fromthe table,
* sin(x') = x + ppl*x"3 + ...+ pp5*x~11
* cos(x’) =1 + qql*x"2 + ...+ qq5*x~10
*/
#i nclude "1ibmh"
extern const long double _TBL_tanl_hi[], _TBL_tanl_lo[];

static const |ong double

one = 1.0L,
/*
* 3 11 -122.32
* | 'sin(x) (x+ppl*x +...+ pp5*x )| <= 2 for |x|<1/64
*
/
ppl = -1.666666666666666666666666666586782940810e- 0001L,
pp2 = +8.333333333333333333333003723660929317540e- 0003L,
pp3 = -1.984126984126984076045903483778337804470e- 0004L,
pp4 = +2.755731922361906641319723106210900949413e- 0006L,
pp5 = -2.505198398570947019093998469135012057673e- 0008L,
/*
* 2 10 -123. 84
* | cos(x) (1+qgl*x +...+ qg5*x )| <= 2 for |x|<=1/128
*
/
qql = -4.999999999999999999999999999999378373641e- 0001L,
qq2 = +4.166666666666666666666665478399327703130e- 0002L,
qq3 = -1.388888888888888888058211230618051613494e- 0003L,
qq4 = +2.480158730156105377771585658905303111866e- 0005L,
, qq5 = -2.755728099762526325736488376695157008736e- 0007L,
*
* | tan(x) - (x+t1*x"3+. ..+t 6*x"13) |
M I e R T <= 27-59.73 for |x|<0.15625
*
Y | X I
tl = +3.333333333333333333333333333333423342490e- 0001L,
t2 = +1.333333333333333333333333333093838744537e- 0001L,
t3 = +5. 396825396825396825396827906318682662250e- 0002L,
t4 = +2,186948853615520282185576976994418486911e- 0002L,
t5 = +8.863235529902196573354554519991152936246e- 0003L,
t6 = +3.592128036572480064652191427543994878790e- 0003L,
t7 = +1. 455834387051455257856833807581901305474e- 0003L,
t8 = +5.900274409318599857829983256201725587477e- 0004L,
t9 = +2.391291152117265181501116961901122362937e- 0004L,
t10 = +9.691533169382729742394024173194981882375e- 0005L,
t11 = +3.927994733186415603228178184225780859951e- 0005L,
t12 = +1.588300018848323824227640064883334101288e- 0005L,
t13 = +6.916271223396808311166202285131722231723e- 0006L;
#define i0 0
| ong doubl e
k_tanl (1 ong double x, long double y, int k) {
long double a, t, z, w=20, s, c;
long double a, t, z, w, s, c;
int *pt = (int *) &, *px = (int *) &x;
int i, j, hx, ix;
t = 1.0L;
hx = px[i0];
ix = hx & OX7Effffff;
if (ix < 0x3ffc4000) {
*(3 - 00+ (int *) &) = 1, /* make t = one+ulp */
if (ix < 0x3fc60000)
if (((int) (x *t)) <1) /* generate inexact
w = Xx; [/* generate underflow if subnormal
} else {
Z = X * X;

*/
*/
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128 if (ix < 0x3ff30000) [* 2%*-12 *]
129 t =z* (tl +z* (t2+z* (t3 +z * t
130 el se
131 t =z * (t
132 z
133 z
134 z
135 t
136 w
137 }
138 return (k == 0 ? w: -one / w;
139 }
140 ]
141 i
p
i

y + x *t;
X +t;

142
143
144 X
145 el se

146 X =
147
148
149

-y) - (b o+ %)
a _ hi
z X
/* co
150 t =2z
/* si
s X
if (k

_hifi]s

151
152
153
154 w
155 t
156 r
157 } else {
158 w
159 c
160 z
161 r

162 }

163 }

__unchanged_portion_onitted_

[

+ (s +a*w / (one - (w- t));
-t a+t);

(-a-c¢):z/ (a+c));

4));
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1/*

2 * CDDL HEADER START

3 *

4 * The contents of this file are subject to the terms of the

5 * Common Devel opnent and Distribution License (the "License")

6 * You may not use this file except in conpliance with the License.

7 *

8 * You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
9 * or http://ww. opensol aris.org/os/licensing.

10 * See the License for the specific |anguage governing perm ssions

11 * and limtations under the License.

12 *

13 * Wen distributing Covered Code, include this CDDL HEADER i n each

14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * If applicable, add the followi ng below this CDDL HEADER, wth the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy] [nane of copyright owner]

18 =

19 * CDDL HEADER END

20 */

22 /*

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [*

26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

31 #pragma weak asinhl = __asinhl
32 #endi f

34 #include "libmh"

36 static const |ong double

37 I n2 = 6.931471805599453094172321214581765680755e- 0001L,
38 one = 1.0L,

39 bi g = 1. 0e+20L,

40 tiny = 1. 0e- 20L;

42 | ong doubl e
43 asinhl (1 ong double x) {

44 long double t, w

45 vol atile | ong doubl e dummy;

46 #endif /* | codereview */

48 w = fabsl (x);

49 if (isnanl(x))

50 return (x + x); /* x is NaN */

51 if (w<tiny) {

52 #ifndef lint

53 dummy = x + big; /* inexact if x =0 */

45 vol atile long double dummy = x + big; /* inexact if x =0 */
54 #endi f

55 return (x); /* tiny x */

56 } else if (w< big)

57 t = one / w

58 return (copysignl (loglpl(w + w/ (t + sgrtl(one +t * t))),
59 } else

60 return (copysignl (logl(w) + In2, x));
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* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License").
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensol aris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.

*

* \Wen distributing Covered Code, include this CDDL HEADER i n each

* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* |f applicable, add the follow ng below this CDDL HEADER, with the
*
*
*
*
*

fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [*
26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined(ELFOBJ)

31 #pragma weak asinl = __asinl

32 #endif

34 /=

35 * asinl (x) = atan2l (x,sqrt(1-x*x));

36 *

37 * For better accuracy, 1l-x*x is conputed as foll ows

38 * 1-x*x if x < 0.5,

39 = 2%(1-|x|)-(2-|x])*(2-|x]) if x >= 0.5.

40 *

41 * Special cases:

42 = if x is NaN, return x itself;

43 = if |x|>1, return NaN with invalid signal.
*

/
46 #include "libmh"

48 static const long double zero = 0.0L, small = 1.0e-20L, half = 0.5L, one =
49 #ifndef lint

50 static const |ong double big = 1.0e+20L;

51 #endif

53 |l ong doubl e
54 asinl (I ong double x) {

55 long double t, w

56 vol atile | ong doubl e dunmy;
57 #endif /* | codereview */

59 w = fabsl (x);

60 if (isnanl(x))

61 return (x + x);

62 else if (w<=half) {

1.0L;

new usr/src/lib/libmcomon/Qasinl.c

63 if (w<smll) {

64 #ifndef lint

65 dummy = w + big;

56 vol atile long double dummy = w + big;

66 /* inexact if w!=0 */
67 #endi f

68 return (x);

69 } else

70 return (atanl (x / sqgrtl(one - x * x)));

71 } else if (w< one) {

72 t = one - w

73 w=1t +t;

74 return (atanl (x / sgrtl(w- t * t)));

75 } else if (w == one)

76 return (atan2l (x, zero)); /* asin(+-1) = +- PI/2 */
77 el se

78 return (zero / zero); /* | x| >1: invalid */
79 }

__unchanged_portion_onitted_
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* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License").
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensol aris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.

*

* \Wen distributing Covered Code, include this CDDL HEADER i n each

* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* |f applicable, add the follow ng below this CDDL HEADER, with the
*
*
*
*
*

fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [*
26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 /*

31 * atan2l (y,x)

32 *

33 * Method :

34 = 1. Reduce y to positive by atan2(y, x)=-atan2(-y,x).

35 * 2. Reduce x to positive by (if x and y are unexceptional):

36 * ARG (x+iy) = arctan(y/x) ... if x>0,

37 * ARG (x+iy) = pi - arctan[y/(-x)] ... if x <0,

38 *

39 * Special cases:

40 *

41 = ATAN2( (anything), NaN ) is NaN

42 = ATAN2(NAN , (anything) ) is NaN

43 = ATAN2(+- 0, +(anything but NaN)) is +0 ;

44 * ATAN2(+-0, -(anything but NaN)) is +Pl ;

45 * ATAN2( +- (anything but 0 and NaN), 0) is +Pl/2;

46 * ATAN2( +- (anyt hing but INF and NaN), +INF) is +-0 ;

47 = ATAN2( +- (anyt hing but INF and NaN), -INF) is +-Pl;

48 * ATAN2(+-INF, +INF ) is +-Pl/4 ;

49 * ATAN2(+-INF, -INF ) is +-3Pl/4;

50 * ATAN2( +- I NF, (anything but,0,NaN, and INF)) is +-Pl/2;

51 *

52 * Constants:

53 * The hexadeci nal values are the intended ones for the foll ow ng constants.
54 * The deci mal values may be used, provided that the conpiler wll convert
55 * fromdecimal to binary accurately enough to produce the hexadeci mal val ues
56 * shown.

57 */

59 #pragma weak atan2l = __atan2|

61 #include "libmh"
62 #include "l ongdoubl e. h"
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64 static const |ong double

65 zero = 0.0L,

66 tiny = 1.0e-40L,

67 one = 1.0L,

68 hal f = 0.5L,

69 Pl 304 = 2.356194490192344928846982537459627163148L,

70 Pl 04 = 0.785398163397448309615660845819875721049L,

71 Pl 02 = 1.570796326794896619231321691639751442099L,

72 Pl = 3.141592653589793238462643383279502884197L,

73 Pl _lo = 8.671810130123781024797044026043351968762e- 35L;

75 |l ong doubl e

76 atan2l (1 ong double y, |ong double x) {
77 long double t, z;

78 int k, m signy, signx;

80 if (x!'=x1]]vy!'!=y)
81 return (x
82 signy = signbitl(
83 signx = signbitl(
84 if (x == one)

85 return (atanl (y));
86 m = signy + signx + signx;

88 /* wheny =0 */
89 if (y == zero)
90 switch (m {
case O:
92 return (y); /* atan(+0, +anyt hi ng)
93 case 1:
94 return (y); /* atan(-0, +anyt hi ng)
95 case 2:

y);
X)

96 return (Pl + tiny); /* atan(+0, -anyt hing) */

97 case 3:

98 return (-Pl - tiny); /* atan(-0,-anything) */

99 }

101 /* when x = 0 */
102 if (x == zero)

103 return (signy == 1 ? -Plo2 - tiny : Plo2 + tiny);

105 /* when x is INF */
106 if (!finitel(x)) {

106 if (!finitel(x))

107 if (Ifinitel(y))
108 switch (
109 case O:

|
(x
(x
If {
m {

110 return (Plod4 + tiny); /* atan(+l NF, +I NF)

111 case 1:

112 return (-Plo4 - tiny); /* atan(-INF, +I NF)

113 case 2:

114 return (P304 + tiny); /* atan(+lNF,-INF)

115 case 3:

116 return (-Pl304 - tiny); /* atan(-INF, -1NF)

}
118 } else {
119 switch (m {
120 case O:

121 return (zero); [/* atan(+...,+I NF)

122 case 1:

123 return (-zero); /* atan(-...,+I NF)

124 case 2:

125 return (Pl + tiny); /* atan(+...

126 case 3:

127 return (-Pl - tiny); /* atan(-...,-1NF)

+y); /* return NaNif x or y is NAN */

*/
*/

*/
*/
*/
*/

*/
*/



new usr/src/lib/libmcomon/Q atan2l.c

128 }

129 }

130 }

131 /* when 'y is INF */

132 if (Mfinitel(y))

133 return (signy == 1 ? -Plo2 - tiny : Plo2 + tiny);
135 /* conpute y/x */

136 x = fabsl (x);

137 y = fabsl (y);

138 t = Pl_lo;

139 k = (ilogbl (y) - ilogbl(x));

141 if (k > 120)

142 z = Plo2 + half * t;

143 else if (m>1 & k < -120)

144 z = zero;

145 el se

146 z = atanl (y / x);

148 switch (m {

149 case 0:

150 return (z); /[* atan(+, +) */

151 case 1:

152 return (-2); /* atan(-,+) */

153 case 2:

154 return (Pl - (z - t)); [/* atan(+,-) */
155 case 3:

156 return ((z - t) - Pl); [/* atan(-,-) */
157 1

158 /* NOTREACHED */

159 return 0.0L;

160 }

__unchanged_portion_onitted_
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214 GENERI C ynl (n, x)

215 int n; GENERIC x; {

216 int i;

217 int sign;

218 CGENERIC a, b, tenp;

220 if(x!=x) return x+x;

221 if (x <= zero)

221 if (x <= zero)

222 if(x==zero)

223 return -one/ zero;
224 el se

225 return zero/ zero;
226 }

227 #endif /* ! codereview */

228 sign = 1;

229 i f (n<0){

230 n = -n;

231 if((n&l) == 1) sign = -1;
232 }
233 i f(n==0) return(yOl (x));

234 if(n==1) return(sign*yll(x));
235 if(!finitel(x)) return zero;

237 if(x>1.0e91L) { /* x >> n**2

238 Jn(x) = co
239 Yn(x) = si
240 Let s=sin(
241 xn=x- (

s(x-(2n+1) *pi / 4) *sqrt (2/ x*pi)
n(x-(2n+1)*pi/4)*sqrt(2/ x*pi)
x), c=cos(Xx),

2n+1)*pi/4, sqt2 = sqrt(2),then

243 n si n(xn)*sqt 2 cos(xn)*sqt 2

244 e
245 0 s-C
246 1 -s-c
247 2 -s+C
248 3 s+c
249 */

250 swi tch(n&3) {
251 case 0: tenp
252 case 1: tenp
253 case 2: tenp
254 case 3: tenp
255

256

257 } else {
258

259

260

sinl (x)-cosl (x);
-sinl(x)-cosl (x);
-sinl (x)+cosl (x);

sinl (x) +cosl (x);

o~
1

invsqgrtpi *tenp/sqrtl (x);

yol (x);
yil(x);

*

~oo

262

263 for (i =1; i <n; i++) {

264 tenp = b;

265 b *= (GENERIC) (i +i) / x;
266 if (b <= -LDBL_MAX)

267 br eak;

268 b

269 a
270 }

271

272 if(sign>0) return b; else return -b;

ct+s
-C+S
-C-S
C-s

br eak;
br eak;
br eak;
br eak;

261 * fix 1262058 and take care of non-default rounding
*
/
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273 }
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CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License").
You may not use this file except in conpliance with the License.

You can obtain a copy of the Ilicense at usr/src/ OPENSOLARI S. LI CENSE
or http://ww. opensol aris.org/os/licensing.

See the License for the specific |anguage governing perm ssions

and limtations under the License.

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

* Copyright 2011 Nexenta Systenms, Inc. Al rights reserved.
*
/

| *

* Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.
* Use is subject to license terns.

*

/

#if defined( ELFOBJ)

#pragma weak tanhl = __ tanhl
#endi f
/*

* tanhl (x) returns the hyperbolic tangent of x

*

* Met hod :

* 1. reduce x to non-negative: tanhl(-x) = - tanhl(x).

*

2.

* 0 < x <= small : tanhl(x) := x

* -expntl (- 2x)

* small < x <= 1 cotanhl(Xx) 1= ------momam
* expmil (-2x) + 2
* 2

* 1 <= x <= threshold : tanhl(x) := B
* expntl (2x) + 2
* threshold < x <= INF : tanhl(x) :=

*

* where

* single : small = 1.e-5 threshold = 11.0
* doubl e : smal | = 1.e-10 threshold = 22.0
* quad : small = 1.e-20 threshold = 45.0
*

* Note: threshold was chosen so that

* fl(1.0+2/ (expmi(2*threshol d)+2)) ==

*

* Speci al cases:

* tanhl (NaN) is NaN;

* only tanhl (0.0)=0.0 is exact for finite argunent.

*

/

62 #include "libmh"
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63

#i ncl ude "1 ongdoubl e. h"

static const |ong double snal
#i fndef |int

big = 1. 0e+20L,
#endi f

threshold = 45.0L;

| ong doubl e

tanhl (I ong doubl e x) {
long double t, vy, z;
int signx

= 1.0e-20L, one = 1.0,

vol atile I ong doubl e dummy;

#endi f /* | codereview */

if (isnanl(x))
return (x +

signx = signbitl(x);

t = fabsl (x);

z one;

i t

X);

f (t <= threshold) {
if (t > one)
z = one - t
elseif (t >smll) {
y = expmll (-t - t);
z =-y !/ (y + tw);
} else {

#i f ndef Iint

my ig;
vol atile |l ong doubl e dumy

du =t +b
#endi f
return (x);
}
} elseif (!finitel(t))
return (copysignl (one, x));
el se
return (signx ? -z + snmall * small
return (signx ? -z : z);

__unchanged_portion_onitted_

/* x is NaN */

two = 2.0,

t + big;
/* inexact if t

z

smal |

* small);

=0 */
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58 /* | NDENT ON */

*/

60 #define one q[0]

61 #define PO g[1]

62 #define P1 q[2]

63 #define P2 q[ 3]

64 #define P3 q[4]

65 #define P4 g[5]

66 #define P5 ([ 6]

67 #define P6 q[7]

68 #define P7 ([ 8]

69 #define TO q[9]

70 #define T1 g[10]

72 fl oat

73 __k_tanf(double x, int n) {

74 float ft = 0.0;

74 float ft;

75 double z, w

76 int ix;

78 ix = ((int *) &)[H WORD] & ~0x80000000; /* ix = leading |x|
79 /* small argunment */

80 if (ix < 0x3f800000) { [* if |x] < 0.0078125 = 2**-7 */
81 if (ix < 0x3f100000) { /* if |x| < 2**-14 */

82 if ((int) x == 0) { /* raise inexact if x!=0 */
83 ft =n==07? (float) x : (float) (-one / x);
84 }

85 return (ft);

86 }

87 z = (x* T0O) * (Tl + x * Xx);

88 ft =n==07? (float) z : (float) (-one / z);

89 return (ft);

90 }

91 Z =X * X,

92 w=((PO* x) * (PL+2z* (P2+2z)) * (P3+2z* (P4 + 2)))

93 * (P5 +z* (P6 +2z* (P7T+2)));

94 ft =n==07? (float) w: (float) (-one / w;

95 return (ft);

96

__unchanged_portion_omtted_
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59 #define SO
60 #define S1
61 #define S2
62 #define S3
63 #define
64 #define
65 #define
66 #define
67 #define
68 #define
69 #define
70 #define
71 #define

REKAS

o
N

0000000000000

=
BRI 00N UL WN RO

N b O e S

TT I
22833
oo ==<
N R T,

73 float
74 cosf(float x)
{

76 double vy, z, w

77 fl oat f;

78 int n, ix, hx, hy;
79 volatile int i;

80 #endif /* | codereview */

= *((int *)&x);
= hx & Ox7fffffff;

85 y = (doubl e)x;
87 if (ix <= 0x4016ched) { I* | x| < 3*pi/4 */

88 if (ix <= Ox3f490fdb) { I* [x| < pil4 */
89 if (ix <= 0x39800000) { /* [X| <= 2**-12 */

90 i = (int)y;

79 vol atile int i = (int)y;
91 #ifdef lint

92 =i

93 #endi f

({%Ioat (y * (SO + z * S1))
108 (S2 +z * (S3+z)))),

}
110 } else if (ix <= Ox49c90fdb) { /[* | x| < 2719*pi */
111 #if defined(__i386) && !defined(__. 64)

112 int rp;

114 rp = __swapRP(f p_extended);
115 #endi f

116 w =y * invpio2;

117 if (hx <0)

*
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118 n=(int)(w- half);

119 el se

120 = (int)(w+ half);

121 (y - n * pio2_1) - n* pio2_t;

122

123 #if defined( |386) && !defined(__and64)

124 if (rp !'= fp_extended)

125 (void) __swapRP(rp);

126 #endif

127 } else {

128 if (ix >= 0x7f800000)

129 return (x / x); /* cos(Inf or NaN) is NaN */
130 hy = ((int *)&)[H D]

131 n = ((hy >> 20) & Ox7ff) - 1046;

132 ((int *Y&W)[HWORD] = (hy & Oxfffff) | 0x41600000;
133 ((int *)&W) [LOWORD] = ((int *)&)[LOWORD;

134 n=_rempio2nm&w, &, n, 1, 0, _TBL_ipio2_inf) + 1;
135 }

137 if (n &1) {

138 /* conpu te cos y */

139 z =y *

140 f:(flo )(((CO+z*C1)+(z*z)*C2)*

141 (B +z* (& +72)));

142 } else {

143 1= corrpute siny */

144 z =y~

145 f = (fl at)((y* (SO +z * S1)) * (S2 +z * (S3 + 2)));
146 }

148 return ((n & 2)? -f : f);

149 }

__unchanged_portion_omtted_
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81 #define SO
82 #define S1
83 #define S2
84 #define S3
85 #define
86 #define
87 #define
88 #define
89 #define
90 #define
91 #define
92 #define
93 #define

REKAS

o
N

0000000000000

=
BRI 00N UL WN RO

N b O e S

TT I
22833
oo ==<
N R T,

voi d
96 sincosf(float x, float *s, float *c)

98 double vy, z, w

99 f1 oat f, o

100 int n, ix, hx, hy;
101 volatile int i;

102 #endif /* ! codereview */

= *((int *)&x);
= hx & Ox7fffffff;

107 y = (doubl e)x;

109 if (ix <= 0x4016ched) { I* | x| < 3*pi/4 */

110 if (ix <= 0x3f490fdb) { I[* | x| < pild */
111 if (ix <= 0x39800000) { /* [x| <= 2**-12 */
112 i = (int)y;

101 vol atile int i = (int)y;

113 #ifdef lint

115 #endi f

iz
loat)-((y * (So+z* S1)) *
+z * (83 +2)));

+ 02_1) + pio2_t;

i
w
w
* N
1nn

t)-(((CO tz*Cl) +(z*z)* Q) *
z * (CA + 27)));

t)(( (SO +z* 8l)) *

*( 2)));

O +O

139 }

new usr/src/lib/libm comon/R sincosf.c

140 return;

141 } else if (ix <= 0x49c90fdb) { /* |x| < 2719*pi */
142 #if defined(__i386) && !defined(__and64)

143 int rp;

145 rp = __swapRP(f p_extended);

146 #endi f

147 = * i nvpioz;

148 |f (hx < 0)

149 n=(int)(w- half);

150 el se

151 n=(int)(w+ half);

152 y =(y - n* pio2_1) - n* pio2_t;

153 #if defined(__i386) && !defined(__and64)

154 if (rp !'= fp_extended)

155 (void) _ swapRP(rp);

156 #endif

157 } else {

158 if (ix >— 0x7f 800000) {

159 *s = *c = x| x;

160 return;

161 }

162 h *)&y) [ H WORD ;

163 n > 20) & 0x7ff) - 1046;
((i HWORD] = (hy & Oxfffff) | 0x41600000;
( LOAORD] = ((Int *)&)[LONORD];
n 1 02m( &w, &y, n, 1, 0, _TBL_ipi 02 _inf);
i {

164
165
166
167
168 y
169 n
170 }

171 }

173 z
174 f
9

175
176
177 ifo(
178

179

180 }
181 if (n&1) {

¥ S1)) r(S2 +z* (S3+2)));
+ (z * C2)

182 *s
183 *c -f;
184 } else {
185 *s
186 *c
187 1
188 }
__unchanged_portion_omtted_
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59 #define SO
60 #define S1
61 #define S2
62 #define S3
63 #define
64 #define
65 #define
66 #define
67 #define
68 #define
69 #define
70 #define
71 #define

REKAS

o
N

0000000000000

=
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N b O e S

TT I
22833
oo ==<
N R T,

73 float
74 sinf(float x)
{

76 double vy, z, w

77 fl oat f;

78 int n, ix, hx, hy;
79 volatile int i;

80 #endif /* | codereview */

= *((int *)&x);
= hx & Ox7fffffff;

85 y = (doubl e)x;

87 if (ix <= 0x4016ched) { I* | x| < 3*pi/4 */

88 if (ix <= 0x3f490fdb) { [* | x| < pild */
89 if (ix <= 0x39800000) { /* [x| <= 2**-12 */
90 i = (int)y;

79 vol atile int i = (int)y;

91 #ifdef lint

92 =i

93 #endi f

(%/float)(((d) +2*Cl) +(z*2z) *C)
tz* (& +2))));

+ p|02 1) + pio2_t;
f

)-(((00 + z * Cl) + (z*2z) * Q)
(G4 +2))));

}
110 } else if (ix <= Ox49c90fdb) { [/* |x| < 2*19*pi */
111 #if defined(__i386) && !defined(__and64)

112 int rp;

114 rp = __swapRP(f p_extended);
115 #endi f

116 w =y * invpio2;

117 if (hx <0)

*
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118 n=(int)(w- half);

119 el se

120 = (int)(w + half);

121 (y-n*p|02 1) - n * pio2_t;

122 #if defined( |386) && !defined(__and64)

123 if (rp !'= fp_extended)

124 (void) __swapRP(rp);

125 #endi f

126 } else {

127 if (ix >= 0x7f800000)

128 return (x / x); /* sin(Inf or NaN) is NaN */
129 hy = ((int *)&)[H WORD|;

130 n = ((hy > 20) & Ox7ff) 1046;

131 ((int *)&W[H WORD] = (hy & Oxfffff) | 0x41600000;
132 ((int *)&w)[LomRD] = ((int *)&)[LOWORD;

133 n=__rempio2m&w, &y, n, 1, 0, _TBL_ipio2_inf);
134 if (hy <0) {

135 y =-y;

136 n=-n;

137 }

138 }

140 if (n &1) {

141 /* conpute cos y */

142 z=y*y

143 f=(f|oa)(((CO+z*Cl)+(z*z)*C2)*
144 (C3 + z (&4 + 2)));

145 } else {

146 /* corrpute siny */

147 z=y*y

148 f = (fl at)((y* (SO +z * S1)) * (S2 +z * (S3 + 2)));
149 1

151 return ((n & 2)? -f : f);

152 }

__unchanged_portion_onitted_
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57 #define one

58 #define PO

59 #define P1

60 #define P2

61 #define P3

62 #define P4

63 #define P5

64 #define P6

65 #define P7

66 #define TO

67 #define T1

68 #define invpio2
69 #define hal f
70 #define pio2_1
71 #define pio2_t

PRRPRRPRPOONOUIRWNRO

D00000000000000
D WN B O

73 fl oat
74 tanf(float x)
{

76 double vy, z, w

77 fl oat f;

78 int n, ix, hx, hy;
79 volatllelntl;

80 #endif /* ! codereview */

82 hx
83 i x

*((int *)&x);
hx & Ox7fffffff;

85 y = (doubl e)x;

87 if (ix <= 0x4016ched) { [* |x] < 3*pi/4 */

88 if (ix <= 0x3f490fdb) { /* | x| < pild >/
89 if (ix < 0x3c000000) { 1* | x|
90 if (ix <= 0x39800000) {1 |x|
91 i=(int)y;

79 volatile int i = (int)
92 #ifdef lint

93 i =i

94 #endi f

95 return (x);

97 ieturn ((float)((y * TO) * (T1 +

z * (P7 +2)))));

105 y = (y - pio2_1) - pio2_t;
y

pio2_1) + pio2_t;

H WORD] & ~Ox80000000

00) { [* |y| < 2%*-7 */
T0) * (T1 +y /! y);
float)(-one / z));

y =

108 hy = ((int
109 if (hy < Ox
t

[y
[N
w

s N-

1nn

z * (P7 +2)));

< 2%*-7 %
< 2*%*-12 *)

y;

y *y)))s

(((PO * y) * (PL+2z* (P2 +2)
+ *
'

PL+z* (P2 +2) * (P3+2z* (P4 +2)))
+

*
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116 return ((float)(-one / w));

117 }

119 if (ix <= 0x49c90fdb) { /* |x| < 2719*pi */

120 #if defi ned( __i1386) && !defined(__and64)

121 int rp;

123 rp = __swapRP(f p_ext ended);

124 #endif

125 w =1y * invpio2,

126 if (hx < 0)

127 n=(int)(w- half);

128 el se

129 = (int)(w + half);

130 (y-n*p|02 1) - n * pio2_t;

131 #if defined( |386) && !defined(__and64)

132 if (rp != fp_extended)

133 (void) __swapRP(rp);

134 #endi f

135 } else {

136 if (ix >= 0x7f800000)

137 return (x / x); /* sin(Inf or NaN) is NaN */
138 hy = ((int *)&)[H WORD ;

139 n = ((hy >> 20) & Ox7ff) - 1046;

140 ((int *)&w) [ H WORD] (hy &Oxfffff) | 0x41600000;
141 ((int *)&W) [LONORD] = ((int *)&y)[LOAORD];

142 n = _ rempio2m &w, &y, n, 1, 0, _TBL_ipi 02 _inf);
143 if (hy <0) {

144 y = -y;

145 n=-n;

146 }

147 1

149 hy = ((int *)&)[H WORD] & ~0x80000000;

150 if (hy < 0x3f800000) { I* |y| < 2%*-7 */

151 z = (y* T0) * (T y *y);

152 f=({n&1l) == 0)’>(f|oat)z : (float)(-one / z);
153 return (f);

154 }

155 z =y *y,;

156 w={((PO*y) * (PL+2z* (P2+2z))* (P3+2z* (P4+2z))) *
157 (P5+z*(P6+z*(P7+z)))

158 f=((n&1l) ==0)? (float)w : (float)( one / w;

159 return (f);

160 }

__unchanged_portion_omtted_
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110 invln2 = 1.44269504088896338700e+00,
111 P1 1. 66666666666666019037e- 01,
112 P2 -2.77777777770155933842e- 03,
113 P3 = 6.61375632143793436117e- 05,
114 P4 = -1.65339022054652515390e- 06,
115 P5 4.13813679705723846039e- 08;
116 /* | NDENT ON */

118 doubl e

119 _ k_cexp(double x, int *
120 doubl e hi = 0.0L,
120 double hi, lo, ¢
121 int k, xsb;

122 unsi gned hx, |x;

124 hx = HI _WRD(X)
125 Ix = X) ;
126 xsb = (hx >> 31) & 1;
127 hx &— Ox7fffffff;

= 0.0L, c,

/* high
/I* | ow
/* sign
/* high
129 /* filter out non-finite argunme
130 if (hx >= 0x40e86a00) { /* if |
131 if (hx >— 0x7ff00000) {
132

133 |f (((hx & Oxf f
134 return
135 el se

136 return
137

138

140 return (one + | n2LJ 1]
141 }

143 *n = 0;

144 /* argunent reduction */

145 if (hx > 0x3fd62e42) { /* if
146 if (hx < Ox3FFOA2B2) {
147 hi = x - In2HI[

148 o = I n2LJ xsb] ;

149 k =1- xsb - x
150 } else {

151 k
152 t ,
153 hi =x -t *In
154

155 lo =1t * I n2L
156 }

157 x = hi - lo;

158 *n = k;

159 } else if (hx < 0x3e300000) {
160 return (one + x);

161 } else

162 k=0

164

/ owin primary range */
165 t

c

i

n

X
166 t
167
168 return (one - ((x * c)
169 else {

}
139 *n = (xsb == 0) ? 50000 :

khkkkk Ak A KA KKK

Khkkhkkhkkhkkkkkkk

~————

word of x */
word of x */
bit of x */

word of |x| */

nt */
x| > 50000 */

fEf) | 1x) = 0)

* O0x3ff 71547,
* 0x3FC55555,
* 0xBF66C16C,
* O0x3F11566A,
* O0xBEBBBD41,
* Ox3E663769,

0x652b82fe */
0x5555553E */
0x16BEBD93 */
0xAF25DE2C */
0xC5D26BF1 */
O0x72BEA4DO */

(x + x); /* NaN */

((xsb == 0) ? x :

-50000;
* In2L 1]);

|x] > 0.5 1n2 */

0.0);
/* exp(+-inf)={inf, 0}

/* generate inexact */

/* and | x| < 1.5 In2 */

xsb] ;
sb;

2HI[0];
/* *
0l

(int) (invin2 * x + hal F[ xsb]);

In2H is exact for t<2#*20 */

/* when | x| <2**-28 */

*(PL+t * (P2+t * (P3+t* (P4+t* P5))));
0

/ (c - 2.0) - x));

new usr/src/lib/libm comon/conpl ex/ k_cexp. c

170
171
172
173
174
175
176
177
178
179

180 }
__unchanged_portion_onitted_

=one - ((lo- (x*c) [/ (2.0 - c)) -
|f (k > 128) {
t *= twol28;
*n =k - 128;
} elself (k>0) {
V‘OZED(t) += (k << 20);
*n

}
return (t);

}

hi);
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408 | ong doubl e

409 __k_clog_rl(long double x, |ong double y, |ong double *er)
410 {

411 long double t1, t2, t3, t4, tk, z, wh, w, zh, zk;
412 int n, k, ix, iy, iz, nx, ny, nz, i;

413 doubl e dk;

415 #if !defined(__x86)

416 int j;

417 unsigned I x, ly;
418 #endi f

420 i X _XWORD( x) & ~0x80000000;

421 iy H _XWORD(y) & ~0x80000000;

422 y fabsl (y); x = fabsl(x);

423 |f(|x<|y|| (ix < Ox7fff0000 & & ix == iy && x < vy)) {
424 /* force x >=y */
425 tk X; y; y
426 n X, ly; iy
427

428 *er = zero;

429 nx =ix >> 16; ny =iy >> 16;

430 if (nx >= Ox7fff) { /* x or y is Inf or NaN */

431 if (isinfl(x))

432 return (x);

433 else if (isinfl(y))

434 return (y);

435 el se

436 return (x+y);

437 1

438 [ *

439 * for tiny y:(double y < 27-35, extended y < 27-46, quad y < 2"-70)
440 *

441 * log(sqrt (1 + y**2)) = y**2 /] 2 - y**4 | 8+ ... = y**2 /[ 2
442 */

443 #if defined(__x86)

444 if (x == 1.0L & ny < (Ox3fff - 46)) {

445 #el se

446 if (x == 1.0L & ny < (Ox3fff - 70)) {

447 #endi f

II*
x

tk;
n;

i X

449 t2 =y *y;
450 if (ny >— 8305) { /* conpute er = tail of t2 */
451 (doubl e) y;

453 #if defined(__x86)
454 ((unsigned *)&dJk) [ LOMORD] &= Oxfffe0000;
455 #endi f

457 wh = (long double) dk;

458 xer = half * ((y - wh) * (y + wh) - (t2 - wh * wh));

459 }

460 return (half * t2);

461 }

462 | *

463 * x or y is subnormal or zero

464 */

465 if (nx == 0) {

466 if (x == 0.0L)

467 return (-1.0L / x);

new usr/src/lib/libm comon/conplex/k_clog_rl.c

468 el se {

469 X *= two240;

470 y *= two240;

471 ix = H _XWORD(x);

472 iy = H _XWORD(y);

473 nx = (ix >> 16) - 240;

474 ny = (iy > 16) - 240;

475 /* guard subnormal flush to 0 */
476 if (x == 0.0L)

477 return (-1.0L / Xx);

478 }

479 } elseif (ny == O) { /* y subnormal, scale it */
480 y *= two240

481 iy = H vaRD( );

482 ny = (iy > 16) - 240;

483 }

484 n =nx - ny;

485 [ *

486 * When y is zero or when x >> vy, i.e., n > 62, 78, 122 for DBLE,
487 * EXTENDED, QUAD respectively,

488 * log(x) = log(sqgrt(x * x +y * y)) to 27 extra bits.

489 */

491 #if defined(__x86)

492 if (n>78]] y==0.0L) {

493 #el se

494 if (n>122 || y == 0.0L) {

495 #endi f

497 XFSCALE(x, (Ox3fff - (ix >> 16)));

497 XFSCALE(x Ox3fff - (ix >> 16));

498 i ((|x&Oxffff) + 0x100) >> 9, /* 7.5 bits of x */
499 zk 1.0L + ((long double) i) * 0.0078125L;
500 z =X - zk;

501 (doubl e)z;

503 #if defined(__x86)

504 ((un5| gned *) &dk) [ LOANORD] &= Oxfffe0000;
505 #endi f

507 zh (I ong doubl e) dk;

508 k=| & Ox7f; /* index of zk */

509 n = nx - Ox3fff;

510 *er =z - zh;

511 if (i == Ox80) { /* if zk = 2.0, adjust scaling */
512 n +=1;

513 zh *= 0.5L; *er *= 0.5L;

514 }

515 w = k_l og_NKzl (n, k, zh, er);

516 } else {

517 /*

518 * conpute z = x*x + y*y

519 */

520 XFSCALE(x, (Ox3fff - (ix >> 16)));

521 XFSCALE(y, (Ox3fff - n - (iy >> 16)));

520 XFSCALE(x, Ox3fff - (ix >> 16));

521 XFSCALE(y, ox3fff - n - (iy > 16));

522 = (ix & Oxffff) | Ox3fff0000;

523 |y:(iy&0xffff) | (0x3fff0000 - (n << 16));
524 nx -= Ox3fff;

525 tl =x * x; t2 =y * vy,

526 wh = x;

528 /* split x into correctly rounded hal f */
529 #if defined(__x86
530 ((unsigned *)&wh)[0] = O; /* 32 bits chopped */
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531 #el se

532 I x = ((unsigned *)&uwh)[2]; /* 56 rounded */
533 i = ((Ix >> 24) +1) >> 1;

534 ((unsigned *)&wh)[2] = (] << 25);

535 I'x = ((unsigned *)&nh)[1];

536 ly =1Ix + (] > 7);

537 ((unsi gned *)&\A,h)[l] =ly;

538 ((unsi gned *) &ah) [ 0] +—(Iy-=0&&|x!=0);
539 ((unsigned *)&wh)[3] = O;

540 #endi f

542 z = t1+t2;

543 [ *

544 * higher precision sinulation x*x =t1 + t3, y*y =t2 + t4

545 */

546 tk = wh - x;

547 t3 =tk * tk - (two * wh * tk - (wh * wh - t1));
548 wh = vy;

550 /* split y into correctly rounded hal f */
551 #if defined(__x86)

552 ((unsigned *)&h)[0] = O; /* 32 bits chopped */
553 t#el se

554 ly = ((unsigned *)&nh)[2]; /* 56 bits rounded */
555 io=((ly > 24) + 1) > 1;

556 ((uns |gned *)Y&wh)[2] = (j << 25);

557 I x = ((unsigned *)&uwh)[1];

558 ly =1x + (] > 7);

559 ((unsigned *)&wh)[1] = ly

560 ((unsi gned *) &nh) [ 0] +-(Iy =0 & Ix !'=0);
561 ((unsigned *)&nwh)[3] =

562 #endi f

564 tk = wh - y;

565 t4 =tk * tk - (two * wh * tk - (wh * wh - t2));
566 /*

567 * find zk matches z to 7.5 bits

568 */

569 |z = H _XWORD( z) ;

570 ((|z & Oxffff) + 0x100) >> 9; /* 7.5 bits of x */
571 (iz >> 16) - Ox3fff + (k >> 7);

572 k &= ox7f;

573 zk = 1.0L + ((long double) k) * 0.0078125L;

574 if (nz == 1) zk += zk;

575 else if (nz == 2) zk *= 4.0L;

576 else if (nz == 3) zk *= 8.0L;

577 |*

578 * order t1, t2, t3, t4 according to their size

579 */

580 if (t2 >= fabsl (t3)) {

581 if (fabsl(t3) < fabsl(t4)) {

582 t3; t3 =t4; t4 = wh;

583 }

584 } else {

585 wh =1t2; t2 =t3; t3 = wh;

586 }

587 | *

588 * higher precision sinulation: x * x +y *y =1tl +t2 +t3 + t4
589 * = zk(7 bits) + zh(24 bits) + *er(tail) and call k_log_NKz

590 */

591 tk
592 zh

=tl - zk;

= ((tk +t2) +1t3) + t4;
594 /* split zh into correctly rounded hal f */
595 #if defined(__x8

596 ((unsigned *)&h)[0] = O;
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597 #el se

598 ly = ((unsigned *)&h)[2];

599 i = ((ly >> 24) +1) >> 1;

600 ((unsigned *)&zh)[2] = (] << 25);

601 I'x = ((unsigned *)&zh)[1];

602 ly =1Ix + (] > 7);

603 ((unsi gned *)&zh)[l] =ly;

604 ((unsigned *)&h)[0] += (ly == 0 && Ix != 0);
605 ((unsigned *)&zh)[3] = O;

606 #endi f

608 w = fabsl (zh

609 if ( >= fabsl(t2))

610 {

611 *er = (((tk - zh) +1t2) +1t3) + t4;
612 }

__unchanged_portion_omtted_
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375 #elif defined(__x86)

377 #if defined(__and64)

378 #define test_sse_hw 1

379 tel se

380 extern int _sse_hw

381 #define test_sse_hw _sse_hw

382 #endif

384 #if !defined( REG PC)

385 #define REG PC EIP

386 #endif

388 /*

389 * |f a handling node is in effect, apply it; otherw se invoke the

390 * saved handl er

391 *

392 static void

393 {__f ex_hdlr(int sig, siginfo_t *sip, ucontext_t *uap)

394

395 struct fex_handl er_data *thr_handl ers;

396 struct sigaction act ;

397 voi d (*handler) () = NULL, (*simd_handler[4])();
397 voi d (*handler) (), (*S|mj handl er[4])();

398 int node, sinmd rmde[ 4], i, len, accrued *ap;
399 unsi gned int cwsw, ol dcwsw, nxcsr, ol drrxcsr

400 enum f ex_exception e, sind_e[4];

401 fex_info_t info, sind_i nf o[ 4];

402 unsi gned | ong addr;

403 siginfo_t osip = *sip;

404 sseinst _t inst;

406 /* check for an exception caused by an SSE instruction */

407 if ('(uap >uc _ntontext.fpregs.fp_reg_set.fpchip_state.status & 0x80)) {
408 len = _ fex_parse_sse(uap, & nst);

409 if (len ==

410 got o not _i eee;

412 /* disable all traps and clear flags */

413 __fenv_get cwsw( &l dcwsw) ;

414 cwsw = (ol dewsw & ~0x3f) | 0x003f 0000;

415 _ fenv_set cwsw &cwsw) ;

416 __fenv_get nxcsr (&ol dnxcsr);

417 nxcsr = (ol dmxcsr & ~0x3f) | Ox1f 80;

418 __fenv_setnkcsr (&xcsr);

420 if ((int)inst.op & SIMD) {

421 __fex_get_sind_op(uap, & nst, sind_e, sind_info);
423 thr_handlers = __fex_get_thr_handl ers();

424 addr = (unsigned | ong)uap->uc_ntont ext . gregs[ REG PC| ;
425 accrued = uap->uc_ntontext.fpregs.fp_reg_set.

426 fpchi p_state. nxcsr;

428 e = (enum fex_exception)-1;

429 node = FEX_NONSTOP;

430 for (i =0; i <4; i++) {

431 if ((int)simd_e[i] < 0)

432

conti nue;
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434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
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453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471

473
474
475

477
478
479
480

482
483
484
485
486
487
488
489
490
491
492
493

495
496
497
498

simd_e[i];

e =
simd_node[ 1] = FEX_NOHANDLER,
sinmd_handler[i] = oact.sa_handl er;
if (thr_handlers &&
thr_handlers[(int)e].__node !=
FEX_NOHANDLER) {
si nd rmde[ i] =
thr_handl ers[(l nt)e].__node;

simd_handler[i] =
thr_handlers[(int)e].__handler;

}
accrued & ~te_bit[(int)e];
switch (smd nDde[l]) {
case FEX_A
rmde = FEX_ABORT;
br eak;
case FEX_SI GNAL:
if (mode != FEX_ABORT)
node = FEX_SI GNAL;
handl er = si m:l handl er[i];
br eak;
case FEX_NOHANDLER:
if (mode !'= FEX_ABORT && node !=
FEX_SI GNAL)
node = FEX_NOHANDLER;
br eak;

}

}

if (e == (enum fex_exception)-1) {
__fenv_set cwsw( &ol dcwsw) ;
__fenv_set nxcsr (&ol dnxcsr);
goto not _i eee;

accrued | = uap->uc_ntontext.fpregs.fp_reg_set.
fpchi p_state. status;

ap = fex accrued();

accrued | = *ap;

accrued & 0x3d

for (i = 0;
f

(char *)addr, accrued,
simd_node[i],
i md_handl er[l])

'_O

if (node == FEX_NOHANDLER) {
__fenv_set cwsw( &ol dcwsw) ;
__fenv_set mxcsr (&ol dnxcsr);
goto not _i eee;

} else if (npde == FEX_ABORT) {

abort();

} else if (npde == FEX_SIGNAL) {
fenv_set cwsw( &ol dewsw) ;
—_fenv_set mxcsr ( &ol dm(csr);

handl er(sig, &osip, uap);

return;
}
*ap = 0;
for (i =0; i <4; i++)
if ((int)sind_e[i] < 0)

conti nue;
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500 if (simd_node[i] == FEX_CUSTOM { 566 fenv_set mxcsr ( &ol dnxcsr);
501 handler(1 << (int)simi_e[i], 567 handl er(sig, &osip, uap);
502 &sinmd_info[i]); 568 return;
503 __fenv_set cwsw( &cwsw); 569 } else if (r'mde == FEX_CUSTOM {
504 __fenv_setnmkcsr (&mxcsr); 570 *ap = 0;
505 } 571 if (addr >= (unsigned |ong)feraiseexcept &&
506 } 572 addr < (unsi gned I ong) f et estexcept ) {
573 info.op = fex_other;
508 fex_st_simd_result(uap, & nst, sind_e, sind_info); 574 info.opl.type =i nfo. op2.type =
509 for (I =0, i < 4; i++) { 575 info.res.type = fex_nodat a;
510 if ((|nt)S|mj_e[i] < 0) 576 }
511 conti nue; 577 handler (1 << (int)e, & nfo);
578 __fenv_set cwsw &wsw) ;
513 accrued | = sind_info[i].flags; 579 __fenv_setnxcsr (&mxcsr);
514 } 580 }
516 if ((|nt)|nst op&INTREG) { 582 __fex_st_sse_result(uap, & nst, e, & nfo);
517 nmode 583 accrued [= info.flags;
518 #if defined(__and64)
519 uap- >uc_ncont ext. fpregs. fp_reg_set. 585 #if defined(__and64)
520 fpchi p_state.sw & ~0x3800; 586 /*
521 uap- >uc_ntont ext . f pregs. f p_reg_set. 587 * |n 64-bit node, the 32-bit convert-to-integer
522 fpchip_state.fctw = 0; 588 * instructions zero the upper 32 bits of the
523 tel se 589 * destination. (W do this here and not in
524 uap- >uc_nctont ext . f pregs. f p_reg_set. 590 * _ fex_st_sse_result because _ fex_st_sse_result
525 fpchip_state.state[ 1] &= ~0x3800; 591 * can be called from__fex_st_sind_result, too.)
526 uap- >uc_ncontext. fpregs.fp_reg_set. 592 */
527 fpchip_state.state[2] = 0; 593 if (inst.op == cvtss2si || inst.op == cvttss2si ||
528 #endi f 594 inst.op == cvtsd2si || inst.op == cvttsd2si)
529 } 595 inst.opl->i[1] = O;
530 } else { 596 #endif
531 e = _ fex_get_sse_op(uap, & nst, & nfo); 597 }
532 if ((Iint)e<D0
533 __fenv_set cwsw( &ol dcwsw) ; 599 /* advance the pc past the SSE instruction */
534 __fenv_set nxcsr (&ol dnxcsr); 600 uap- >uc_ncont ext. gregs[ REG PC] += | en;
535 goto not _i eee; 601 got o update_state;
536 } 602 }
538 nmode = FEX_NOHANDLER; 604 /* determ ne which exception occurred */
539 handl er = oact sa_handl er; 605 __fex_get _x86_exc(sip, uap);
540 thr_handlers = _ fex_get_ thr_handl ers(); 606 switch (sip->si_code) {
541 if (thr_handl ers & thr_handlers[ (i nt)e] __node != 607 case FPE_ FLTDI V:
542 FEX_NOHANDLER) { 608 e f ex_di vi si on;
543 node = thr handl ers[ (int)e].__node; 609 break;
544 handl er = thr_handl ers[(int)e].__handler; 610 case FPE_FLTOVF:
545 } 611 e = fex_overflow
612 br eak;
547 addr = (unsigned | ong)uap->uc_ntont ext . gregs[ REG PC| ; 613 case FPE_FLTUND:
548 accrued = uap->uc_ntontext.fpregs.fp_reg_set. 614 e = fex_underfl ow
549 fpchip_state.nxcsr & ~te_bit[(int)e]; 615 br eak;
550 accrued | = uap->uc_ntontext.fpregs.fp_reg_set. 616 case FPE_FLTRES:
551 fpchi p_state. status; 617 e fex i nexact;
552 ap = __fex_accrued(); 618 bre
553 accrued | = *ap; 619 case FPE FLTI NV:
554 accrued &= 0x3d; 620 if ((int)(e = __fex_get_invalid_type(sip, uap)) < 0)
555 _ fex_nkl og(uap, (char *)addr, accrued, e, node, 621 goto not _i eee;
556 (void *)handler); 622 br eak;
623 defaul t:
558 if (mode == FEX_NOHANDLER) { 624 /* not an | EEE exception */
559 fenv_set cwsw( &ol dcwsw) ; 625 goto not_i eee;
560 —_fenv_set mxcsr ( &ol dm<csr); 626 }
561 goto not _i eee;
562 } else if (npde == FEX_ABORT) { 628 /* get the handling node */
563 abort(); 629 mode = FEX_NOHANDLER;
564 } else if (npbde == FEX_SIGNAL) { 630 handl er = oact.sa_handler; /* for log; just |ooking, no need to |ock */
565 __fenv_set cwsw( &ol decwsw) ; 631 thr_handlers = __fex_get_thr_handlers();
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if (thr_handl ers && thr_handl ers][ (i nt

)e].__node != FEX NOHANDLER) {
nmode = thr_handlers[(int)e]._ node;
T

handl er = thr_handl ers[(int)e handl er;
}
/* make an entry in the log of retro. diag. if need be */
ned(__and64)

addr = (unsigned | ong)uap->uc_ntontext.fpregs.fp_reg_set.
fpchip_state.rip;

addr = (unsigned | ong)uap->uc_ntontext.fpregs.fp_reg_set.
fpchip_state.state[3];

accrued = uap->uc_ntontext.fpregs.fp_reg_set.fpchip_state.status &
~te_bit[(int)e];
if (test_sse_hw)

accrued | = uap->uc_ntontext.fpregs.fp_reg_set.fpchip_state.
nxcsr;
ap = __fex_accrued();

accrued | = *ap;
accrued & 0x3d;
__fex_nkl og(uap, (char *)addr, accrued, e, node, (void *)handler);
/* handl e the exception based on the node */
if (nopde == FEX_NCHANDLER)

goto not_i eee;
else if (node == FEX_ABORT)

abort();
else if (npde == FEX_SIGNAL) {

handl er (si g, &osip, uap);

return;

}

/* disable all traps and clear flags */
__fenv_get cwsw( &wsw) ;
cwsw = (cwsw & ~Ox3f) | 0x003f 0000;
__fenv_set cwsw( &cwsw) ;
if (test_sse_hw) {
__fenv_get nxcsr (&mxcsr);
mxcsr = (mxesr & ~0x3f) | Ox1f 80;
__fenv_setnmkcsr (&mxcsr);

*ap =

/* decode the operation */
__fex_get_op(sip, uap, & nfo);
/* if a custom node handler is installed, invoke it */
if (nmode == FEX_CUSTOM
[* if we got here fromferaiseexcept, pass dummy info */
if (addr >= (unsigned |ong)ferai seexcept &&
addr < (unS|gned I ong) f et est except ) {
info.op = fex_other;
info.opl.type = info. op2.type = info.res.type =
f ex_nodat a;
}
handler(1 << (int)e, & nfo);
/* restore nodes in case the user’s handl er changed them */
fenv_set cwsw( &wsw) ;
if (test_sse_hw)
__fenv_setnmkcsr (&mxcsr);

}

/* stuff the result */

new usr/src/lib/libnm comon/ nBx/

__fex_hdlr.c

~0x3d;

698 __fex_st_result(sip, uap, & nfo);

699 accrued | = info.fl ags;

701 update_state:

702 accrued &= 0x3d;

703 i = __fex_te needed(thr handl ers, accrued);

704 *ap = accrued & i;

705 #if defined(__and64)

706 uap- >uc_nctontext . f pregs. f p_reg_set. fpchi p_state. sw & ~0x3d;

707 uap->uc_ncontext.fpregs.fp_reg_set.fpchip_state.sw |= (accr ued & ~i )
708 uap->uc_ncontext.fpregs.fp_reg_set.fpchip_state.cw | = 0x3d;

709 uap->uc_ncontext.fpregs.fp_reg_set.fpchip_state.cw & ~i;

710 #el se

711 uap->uc_ncontext.fpregs.fp_reg_set.fpchip_state.state[1l] &= ~0x3d;
712 uap->uc_ncontext.fpregs.fp_reg_set.fpchip_state.state[1l] |=

713 (accrued & ~i);

714 uap- >uc_nctontext. fpregs. fp_reg_set.fpchi p_state.state[0] |= Ox3d;
715 uap->uc_ncontext.fpregs.fp_reg_set.fpchip_state.state[0] &= ;
716 #endi f

717 if (test_sse_hw) {

718 uap- >uc_ntont ext. fpregs. fp_reg_set.fpchi p_state.nxcsr &=
719 uap- >uc_ncontext.fpregs.fp_reg_set.fpchip_state.nxcsr |=
720 0x1e80 | (accrued & ~i);

721 uap->uc_ntont ext. fpregs. fp_reg_set.fpchi p_state.nxcsr &=
722 ~(i << 7);

723

724 return;

726 not _i eee:

727 /* revert to the saved handler (if any) */

728 mut ex_| ock( &hdl r_I ock);

729 act = oact;

730 nut ex_unl ock(&hdl r_lock);

731 switch ((unsigned Tong)act.sa_handler) {

732 case (unsigned | ong)SI G DFL:

733 /* sinmulate trap with no handler installed */

734 sigaction(SI GFPE, &act, NULL);

735 kil'l (getpid(), SIGFPE);

736 break;

737 #if !defined(__lint)

738 case (unsigned long)SIG |G\

739 br eak;

740 #endi f

741 defaul t:

742 act.sa_handl er(sig, &osip, uap);

743 }

744 }

__unchanged_portion_onitted_
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1227 /* scale factors for exponent w apping */
1228 static const float

1229 fun = 7.922816251e+28f, /* 2796 */

1230 fov = 1.262177448e-29f; [* 27-96 */

1231 static const double

1232 dun = 1.552518092300708935e+231, /* 27768 */

1233 dov = 6.441148769597133308e- 232; [* 2n-768 */

1235 /*

1236 * Store the specified result; if no result is given but the exception
1237 * is underflow or overflow, use the default trapped result

1238 *

1239 void

1240 {__f ex_st_result(siginfo_t *sip, ucontext_t *uap, fex_info_t *info)

1241

1242 fex_nuneric_t r;

1243 unsi gned | ong ex, op, ea, stack;

1245 /* get the exception type, opcode, and data address */

1246 ex = sip->si_code;

1247 #if defined(__and64)

1248 op = uap->uc_ncontext.fpregs.fp_reg_set.fpchip_state.fop >> 16;
1249 ea = uap->uc_nctontext.fpregs.fp_reg_set.fpchip_state.rdp; /*???*/
1250 #el se

1251 op = uap->uc_ntontext.fpregs.fp_reg_set.fpchip_state.state[OP] >> 16;
1252 ea = uap->uc_ntontext.fpregs.fp_reg_set.fpchip_state.state[EA];
1253 #endi f

1255 /* if the instruction is a conpare, set the condition codes
1256 to unordered and update the stack */

1257 switch (op & Ox7f8) {

1258 case 0x010:

1259 case 0x050:

1260 case 0x090

1261 case 0x0dO:

1262 case 0x210:

1263 case 0x250:

1264 case 0x290

1265 case 0x410:

1266 case 0x450:

1267 case 0x490:

1268 case 0x4do0:

1269 case 0x5e0

1270 case 0x610:

1271 case 0x650:

1272 case 0x690:

1273 /* f[u]lcom*/

1274 #if defined(__and64)

1275 uap- >uc_ntont ext . f pregs. f p_reg_set. fpchi p_state.sw | = 0x4500;
1276 #el se

1277 uap->uc_ncontext.fpregs.fp_reg_set.fpchip_state.state[ SW |= 0x4
1278 #endi f

1279 return;

1281 case 0x018

1282 case 0x058:

1283 case 0x098:

1284 case 0x0d8:

1285 case 0x218

1286 case 0x258:
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1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304

1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316

1318
1319
1320
1321
1322
1323
1324
1325
1326
1327

1329
1330
1331
1332
1333
1334
1335
1336
1337

1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349

1351
1352

#if defi
#el se

#endi f

#if defi
#el se

#endi f

#if defi
#el se

#endi f

#if defi
#el se

#endi f

#if defi
#el se

#endi f

case 0x298:
case 0x418:
case 0x458:
case 0x498:
case 0x4d8:
case 0x5e8:
case 0x618
case 0x658:
case 0x698:
case 0x6d0:
/* f[u]lconp */
ned(__and64)

uap->uc_ntont ext. fpregs. fp_reg_set.fpchi p_state.sw | = 0x4500;

uap- >uc_ncontext.fpregs.fp_reg_set.fpchip_state.state[ SW |= 0x4

pop(uap);
return;

case 0Ox2e8:
case 0x6d8:

/* f[u] conpp */
ned(__and64)

uap- >uc_ncontext.fpregs.fp_reg_set.fpchip_state.sw | = 0x4500;

uap->uc_ntont ext. fpregs. fp_reg_set.fpchi p_state.state[SW |= 0x4

pop(uap) ;
pop(uap);
return;

case 0Ox1eO:
if (op == Oxled) { /* ftst */

ned(__and64)
uap->uc_ncontext. fpregs. fp_reg_set
uap->uc_ncont ext. fpregs. fp_reg_set
return;
}
br eak;

case 0x3e8:
case 0x3fO0:
/* f[ulcom */

ned(__and64)
uap- >uc_ncont ext. gregs[ REG_PS] | = 0x45;
uap- >uc_ntont ext . gregs[ EFL] | = 0x45;
return;

case Ox7e8:

case Ox7fO0:
/* f[ulcomp */

ned(__and64)
uap- >uc_ncont ext. gregs[ REG PS] | = 0x45;
uap- >uc_ntont ext . gregs[ EFL] | = 0x45;
pop(uap);
return;

}

.fpchip_state.sw |= 0x

.fpchip_state.state[ SW

/* if there is no result available and the exception is overflow

or underflow, use the wapped result */
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r = info->res;
if (r.type == fex_nodata) {
if (ex == FPE_FLTOVF || ex == FPE_FLTUND) {
/* for store instructions, do the scaling and store */
switch (op & 0x7f8) {
case 0x110:
case 0x118:
case 0x150:
case 0x158:
case 0x190:
case 0x198:
if (lea)
return;
if (ex == FPE_FLTOVF)
*(float *)ea = (fpreg(uap, 0) * fov) * f
el se
*(float *)ea = (fpreg(uap, 0) * fun) * f
if ((op &8) !'=0)
pop(uap);
br eak;
case 0x510:
case 0x518:
case 0x550:
case 0x558:
case 0x590:
case 0x598:
if (lea)
return;
if (ex == FPE_FLTOVF)
*(double *)ea = (fpreg(uap, 0) * dov) *
el se
*(double *)ea = (fpreg(uap, 0) * dun) *
if ((op &8) !'=0)
pop(uap);
break;
}
}
else if (ex != FPE_FLTRES)
printf( "No result supplied, stack may be hosed\n" );
return;

1398
1399

1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414

1416
1417
1418

#i f def DEBUG

#endi f

}

/* otherw se convert the supplied result to the correct type,
put it in the destination,

/* store instructions */
switch (op & Ox7f8) {
case 0x110:
case 0x118:
case 0x150:
case 0x158:
case 0x190:
case 0x198:
if (lea)
return;
switch (r.type) {
case fex_int:

*(float *)ea = (float) r.val.i;
br eak;

case fex_l1ong:
*(float *)ea = (float) r.val.l;
br eak;

and update the stack as need be */
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1420 case fex_float:

1421 *(float *)ea = r.val.f;
1422 br eak;

1424 case fex_doubl e:

1425 *(float *)ea = (float) r.val.d;
1426 br eak;

1428 case fex_| double:

1429 *(float *)ea = (float) r.val.q;
1430 br eak;

1432 defaul t:

1433 break;

1434 #endif /* | codereview */

1435

1436 if (ex !'= FPE_FLTRES & (op & 8) !=0)
1437 pop(uap) ;

1438 return;

1440 case 0x310:

1441 case 0x318:

1442 case 0x350:

1443 case 0x358:

1444 case 0x390:

1445 case 0x398:

1446 if (lea)

1447 return;

1448 switch (r.type) {

1449 case fex_int:

1450 *(int *)ea =r.val.i;

1451 br eak;

1453 case fex_l1ong:

1454 *(int *)ea = (int) r.val.l;
1455 br eak;

1457 case fex_float:

1458 *(int *)ea = (int) r.val.f;
1459 br eak;

1461 case fex_doubl e:

1462 *(int *)ea = (int) r.val.d;
1463 br eak;

1465 case fex_| double:

1466 *(int *)ea = (int) r.val.q;
1467 br eak;

1469 defaul t:

1470 break;

1471 #endif /* | codereview */

1472

1473 if (ex !'= FPE_FLTRES & (op & 8) !=0)
1474 pop(uap) ;

1475 return;

1477 case 0x510:

1478 case 0x518:

1479 case 0x550:

1480 case 0x558:

1481 case 0x590:

1482 case 0x598:

1483 if (lea)

1484 return;



new usr/src/lib/libm comon/nBx/__fex_i 386.c

1485 switch (r.type) {

1486 case fex_int:

1487 *(doubl e *)ea = (doubl e)
1488 br eak;

1490 case fex_l1ong:

1491 *(double *)ea = (doubl e)
1492 br eak;

1494 case fex_float:

1495 *(doubl e *)ea = (doubl e)
1496 br eak;

1498 case fex_doubl e:

1499 *(double *)ea = r.val.d;
1500 br eak;

1502 case fex_| doubl e:

1503 *(doubl e *)ea = (doubl e)
1504 br eak;

1506 defaul t:

1507 break;

1508 #endif /* ! codereview */

1509

1510 if (ex !'= FPE_FLTRES && (op & 8)
1511 pop(uap) ;

1512 return;

1514 case 0x710:

1515 case 0x718:

1516 case 0x750:

1517 case 0x758:

1518 case 0x790:

1519 case 0x798:

1520 if (lea)

1521 return;

1522 switch (r.type) {

1523 case fex_int:

1524 *(short *)ea = (short) r.
1525 br eak;

1527 case fex_l1ong:

1528 *(short *)ea = (short) r.
1529 br eak;

1531 case fex_float:

1532 *(short *)ea = (short) r.
11583] br eak;

1535 case fex_doubl e:

1536 *(short *)ea = (short) r.
1537 br eak;

1539 case fex_| double:

1540 *(short *)ea = (short) r.
1541 break;

1543 defaul t:

1544 break;

1545 #endif /* ! codereview */

1546 }

1547 if (ex !'= FPE_FLTRES && (op & 8)
1548 pop(uap);

1549 return;

r.val.

r.val.

r.val .

r.val .

val .i;

val . |;

val . f;

val . d;

val . q;

1= 0)
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1551 case 0x730:

1552 case 0x770:

1553] case 0x7b0:

1554 /* fbstp; don’t bother */

AI555] if (ea & ex != FPE_FLTRES)

1556 pop(uap) ;

1557 return;

1559 case 0x738:

1560 case 0x778:

1561 case 0x7b8:

1562 if (lea)

1563 return;

1564 switch (r.type) {

1565 case fex_int:

1566 *(long long *)ea = (long long) r.val.i;
1567 br eak;

1569 case fex_l1ong:

1570 *(long long *)ea = r.val.l;
1571 br eak;

1573 case fex_float:

1574 *(long long *)ea = (long long) r.val.f;
575} br eak;

1577 case fex_doubl e:

1578 *(long long *)ea = (long long) r.val.d,;
1579 br eak;

1581 case fex_| doubl e:

1582 *(long long *)ea = (long long) r.val.q;
1583 br eak;

1585 defaul t:

1586 break;

1587 #endif /* ! codereview */

1588

1589 if (ex != FPE_FLTRES)

1590 pop(uap);

1591 return;

1592 }

1594 /* for all other instructions, the result goes into a register
1595 switch (r.type)

1596 case fex_int:

1597 r.val.q = (long double) r.val.i;
1598 br eak;

1600 case fex_|long:

1601 r.val.q = (long double) r.val.l;
1602 br eak;

1604 case fex_float:

1605 r.val.q = (long double) r.val.f;
1606 br eak;

1608 case fex_doubl e:

1609 r.val.qg = (long double) r.val.d;
1610 br eak;

1612 defaul t:

1613 #endif /* | codereview */

1614 br eak;

1615 }

*/
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1617 /* for load instructions, push the result onto the stack */
1618 switch (op & Ox7f8)

1619 case 0x100:

1620 case 0x140:

1621 case 0x180:

1622 case 0x500:

1623 case 0x540:

1624 case 0x580:

1625 if (ea)

1626 push(r.val.q, uap);

1627 return;

1628 }

1630 /* for all other instructions, if the exception is overflow,
1631 underflow, or inexact, the stack has already been updated */
1632 stack = (ex == FPE_FLTOVF || ex == FPE_FLTUND || ex == FPE_FLTRES);
1633 switch (op & Ox7f8) {

1634 case 0x1f0: /* oddballs */

1635 switch (op)

1636 case Ox1fl: /* fyl2x */

1637 case O0x1f3: /* fpatan */

1638 case 0x1f9: /* fyl2xpl */

1639 /* pop the stack, leaving the result in st */
1640 if (!stack)

1641 pop(uap);

1642 fpreg(uap, 0) =r.val.q;

1643 return;

1645 case Ox1f2: /* fpatan */

1646 /* fptan pushes 1.0 afterward */

1647 if (stack)

1648 fpreg(uap, 1) = r.val.q;

1649 el se {

1650 fpreg(uap, 0) =r.val.q;

1651 push(1.0L, uap);

1652

1653 return;

1655 case Ox1f4: /* fxtract */

1656 case Ox1fb: /* fsincos */

1657 /* leave the supplied result in st */

1658 if (stack)

1659 fpreg(uap, 0) = r.val.q;

1660 el se {

1661 fpreg(uap, 0) = 0.0; /* punt */
1662 push(r.val.q, uap);

1663

1664 return;

1665 }

1667 /* all others |eave the stack alone and the result in st */
1668 fpreg(uap, 0) = r.val.q;

1669 return;

1671 case 0x4cO0:

1672 case 0x4c8:

1673 case 0x4e0:

1674 case 0x4e8:

1675 case Ox4fO0:

1676 case Ox4f 8:

1677 fpreg(uap, op & 7) =r.val.q;

1678 return;

1680 case 0x6cO0:

1681 case 0x6c¢8:

1682 case 0x6e0:
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1683 case 0x6e8:

1684 case Ox6fO0:

1685 case Ox6f8:

1686 /* stack is popped afterward */

1687 if (stack)

1688 fpreg(uap, (op - 1) & 7) =r.val.q;
1689 el se {

1690 fpreg(uap, op & 7) = r.val.q;
1691 pop(uap) ;

1692 }

1693 return;

1695 defaul t:

1696 fpreg(uap, 0) = r.val.q;

1697 return;

1698

1699 }
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__unchanged_portion_omtted_

472 | *

473 * Store the specified result; if no result is given but the exception
474 * is underflow or overflow, supply the default trapped result

475 */

476 void

477 {__f ex_st_result(siginfo_t *sip, ucontext_t *uap, fex_info_t *info)

478

479 unsi gned instr, opf, rsil, rs2, rd;

480 I ong doubl e gscl ;

481 doubl e dscl;

482 fl oat fscl;

484 /* parse the instruction which caused the exception */

485 instr = uap->uc_ntontext.fpregs.fpu_qg->FQ.fpq.fpg_instr;

486 opf = (instr >> 5) & Ox1ff;

487 rsl = (instr >> 14) & Ox1if;

488 rs2 = instr & 0Oxif;

489 rd = (instr >> 25) & Ox1f;

491 /* if the instruction is a conpare, just set fcc to unordered */

492 if (((instr >> 19) & 0x183f) == 0x1035) {

493 if (rd ==

494 uap- >uc_ntont ext . f pregs. f pu_fsr | = 0xc00;

495 el se {

496 #ifdef __sparcv9

497 uap- >uc_nctontext. fpregs. fpu_fsr |= (3l << ((rd << 1) + 3
498 #el se

499 ((prxregset_t*)uap->uc_nctontext.Xxrs.xrs_ptr)->pr_un.pr_v
500 #endi f

501 }

502 return;

503 }

505 /* if there is no result available, try to generate the untrapped

506 default */

507 if (info->res.type == fex_nodata) {

508 /* set scale factors for exponent wrapping */

509 switch (sip->si_code) {

510 case FPE_FLTOVF:

511 fscl = 1.262177448e-29f; /* 27-96 */

512 dscl = 6.441148769597133308e- 232; [* 2n-768 */
513 gscl = 8.778357852076208839765066529179033145e- 37001 ; /*
514 br eak;

516 case FPE_FLTUND:

517 fscl = 7.922816251e+28f; /* 2796 */

518 dscl = 1.552518092300708935e+231; [* 27768 */

519 gscl = 1.139165225263043370845938579315932009e+3699I ; / *
520 br eak;

522 defaul t:

523 /* user may have bl own away the default result by m stak
524 so try to regenerate it */

525 (void) _ fex_get_op(sip, uap, info);

526 if (info->res.type != fex_nodata)

527 goto stuff;

528 /* couldn't do it */

529 return;

530 }
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/* get the operands */
switch (opf & 3)

case

case

case

}

1: /* single

i nf o->opl.
i nf 0- >op2.

break;

2: /* double

i nf o- >op1.
i nfo->op2.

break;

3: /* quad *

i nfo->opl.
i nfo->op2.

br eak;

*/
val .f = *(float*)FPreg(rsl);
val .f = *(float*)FPreg(rs2);
*/
val .d = *(doubl e*) FPREG(rs1);
val .d = *(doubl e*) FPREQ(rs2);
/
val .q = *(l ong doubl e*) FPREG(rsl);
val .q = *(l ong doubl e*) FPREG(rs2);

/* generate the wapped result */
switch (opf) {
0x41: /* add si ngIe */

case

case

case

case

case

case

case

case

info->res.type = fex float;
info->res.val.f = fscl * ( fscl * info->opl.
fscl * info->op2.val.f )
br eak;
0x42: /* add double */
i nfo->res.type = fex_doubl e;
info->res.val.d = dscl * ( dscl * info->opl.
dscl * info->op2.val.d );
break;
0x43: /* add quad */
i nfo->res.type = fex_| doubl e;
info->res.val.q = gscl * ( qscl * i nfo->opl.
gscl * info->op2.val.q );
br eak;
0x45: /* subtract single */
info->res.type = fex_float;
info->res.val . f = fscl * ( fscl * info->opl.
fscl * info->op2.val.f );
break;
0x46: /* subtract double */
info->res.type = fex doubl e;
info->res.val.d = dscl * ( dscl * info->opl.
dscl * inf o->o0p2.val .d );
br eak;
0x47: /* subtract quad */
info->res.type = fex_| double;
info->res.val.q = gscl * ( gscl * info->opl.
gscl * info->op2.val.q );
br eak;

0x49: /* nmultiply single */
info->res.type = fex_float;

i nfo->res.

val .

f = ( fscl * info->opl.val.f )

( fscl * info->op2.val.f );

break;

Ox4a: /* multiply double */
info->res.type = fex_doubl e;

i nf o->res.

val .

d = ( dscl * info->opl.val.d)

( dscl * info->op2.val.d );

val .

val .

val .

val .

val .

val .

*
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stuff:

br eak;

case Ox4b: /* multiply quad */
info->res.type = fex_| doubl e;
info->res.val.q = ( gscl * info->opl.val.q ) *
( gscl * info->op2.val.q );
br eak;

case Ox4d: /* divide single */
info->res.type = fex_float;
info->res.val.f = ( fscl * info->opl.val.f ) /
( info->op2.val.f / fscl );
br eak;

case Ox4e: /* divide double */
info->res.type = fex_doubl e;
info->res.val.d = ( dscl * info->opl.val.d ) /
info->op2.val.d / dscl );
break;

case Ox4f: /* divide quad */
info->res.type = fex_| double;
info->res.val.q = ( gscl * info->opl.val.q ) /
( info->op2.val.q / gscl );
br eak;

case 0xc6: /* convert double
info->res.type = fex
info->res.val.f = (f
br eak;

fscl * ( fscl * info->opl.va

case Oxc7: /* convert quad to single */
info->res.type = fex_float;
info->res.val.f = (float) ( fscl * ( fscl * info->opl.va
break;

case Oxch: /* convert quad to double */
i nfo->res.type = fex_doubl e;
info->res.val.d = (double) ( dscl * ( dscl * info->opl.v

break;

}

if (info->res.type == fex_nodata)
/* couldn’t do it */
return;

/* stick the result in the destination */
if (opf & O0x80) { /* conversion */

if (opf & 0x10) { /* result is an int */
switch (info->res.type) {
case fex_|long:
info->res.val.i = (int) info->res.val.l;
br eak;

case fex_float:
info->res.val.i = (int) info->res.val.f;
br eak;

case fex_doubl e:
info->res.val.i = (int) info->res.val.d;
br eak;

case fex_| doubl e:
info->res.val.i = (int) info->res.val.q;
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664
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729

#endi f /*

#endi f /*

#endi f /*

br eak;

defaul t:
br eak;
coderevi ew */

*(int*)FPreg(rd) = info->res.val.i;
return;

}

switch (opf & Oxc) {

case 0: /* result is long long */
switch (info->res.type) {
case fex_int:

info->res.val.l = (long long) info->res.val.

br eak;

case fex_float:

info->res.val.l = (long long) info->res.val.

br eak;

case fex_doubl e:

info->res.val.l = (long long) info->res.val.

br eak;

case fex_| doubl e:

info->res.val.l = (long long) info->res.val.

br eak;

defaul t:
br eak;
coderevi ew */

*(long | ong*) FPREG(rd) = info->res.val.l;
br eak;

case Ox4: /* result is float */
switch (info->res.type) {
case fex_int:
info->res.val .f = (float) info->res.val.i;
br eak;

case fex_|1ong:
info->res.val .f = (float) info->res.val.l;
br eak;

case fex_doubl e:
info->res.val.f = (float) info->res.val.d;
br eak;

case fex_| double:
info->res.val.f = (float) info->res.val.q;
br eak;

defaul t:
br eak;
coderevi ew */

}
*(float*)FPreg(rd) = info->res.val.f;
br eak;

case Ox8: /* result is double */
switch (info->res.type) {
case fex_int:
info->res.val.d = (double) info->res.val.i;
br eak;
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796 br eak;
731 case fex_|l1ong:
732 info->res.val.d = (double) info->res.val.l; 798 defaul t:
733 br eak; 799 br eak;
800 #endif /* | codereview */
735 case fex_float: 801
736 info->res.val.d = (double) info->res.val.f; 802 *(doubl e*) FPREG(rd) = info->res.val.d;
737 br eak; 803 br eak;
739 case fex_| doubl e: 805 case Oxc: /* result is |long double */
740 info->res.val.d = (double) info->res.val.q; 806 switch (info->res.type) {
741 br eak; 807 case fex_int:
808 info->res.val.q = (long double) info->res.val.i;
743 defaul t: 809 br eak;
744 br eak;
745 #endif /* | codereview */ 811 case fex_|long:
746 } 812 info->res.val.q = (long double) info->res.val.l;
747 *(doubl e*) FPREG(rd) = info->res.val.d; 813 br eak;
748 break;
815 case fex_float:
750 case Oxc: /* result is long double */ 816 info->res.val.q = (long double) info->res.val.f;
751 switch (info->res.type) { 817 br eak;
752 case fex_int:
753 info->res.val.q = (long double) info->res.val.i; 819 case fex_doubl e:
754 br eak; 820 info->res.val.q = (long double) info->res.val.d;
821 br eak;
756 case fex_|l1ong:
757 info->res.val.q = (long double) info->res.val.l; 823 defaul t:
758 br eak; 824 br eak;
825 #endif /* | codereview */
760 case fex_float: 826 }
761 info->res.val.q = (long double) info->res.val.f; 827 *(l ong doubl e*) FPREG(rd) = info->res.val.q;
762 br eak; 828 br eak;
829
764 case fex_doubl e: 830 return;
765 info->res.val.q = (long double) info->res.val.d,; 831 }
766 br eak;
833 switch (opf & 3) { /* other arithmetic op */
768 defaul t: 834 case 1: /* result is float */
769 br eak; 835 switch (info->res.type) {
770 #endif /* | codereview */ 836 case fex_int:
771 } 837 info->res.val.f = (float) info->res.val.i;
772 *(long doubl e*) FPREG(rd) = info->res.val.q; 838 br eak;
773 break;
774 } 840 case fex_Ilong:
775 return; 841 info->res.val.f = (float) info->res.val.l;
776 } 842 br eak;
778 if ((opf & Oxf0) == 0x60) { /* fsnuld, fdmulq */ 844 case fex_doubl e:
779 switch (opf & 0xc0) { 845 info->res.val.f = (float) info->res.val.d;
780 case 0x8: /* result is double */ 846 br eak;
781 switch (info->res.type) {
782 case fex_int: 848 case fex_| double:
783 info->res.val.d = (double) info->res.val.i; 849 info->res.val.f = (float) info->res.val.q;
784 br eak; 850 br eak;
786 case fex_l1ong: 852 defaul t:
787 info->res.val.d = (double) info->res.val.l; 853 br eak;
788 br eak; 854 #endif /* | codereview */
855 }
790 case fex_float: 856 *(float*)FPreg(rd) = info->res.val.f;
791 info->res.val.d = (double) info->res.val.f; 857 br eak;
792 br eak;
859 case 2: /* result is double */
794 case fex_| doubl e: 860 switch (info->res.type) {
795 info->res.val.d = (double) info->res.val.q; 861 case fex_int:
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862 info->res.val.d = (double) info->res.val.i;
863 break;

865 case fex_|long:

866 info->res.val.d = (double) info->res.val.l;
867 break;

869 case fex_float:

870 info->res.val.d = (double) info->res.val.f;
871 break;

873 case fex_| doubl e:

874 info->res.val.d = (double) info->res.val.q;
875 break;

877 defaul t:

878 br eak;

879 #endif /* ! codereview */

880 }

881 *(doubl e*) FPREG(rd) = info->res.val.d;

882 br eak;

884 case 3: /* result is long double */

885 switch (info->res.type) {

886 case fex_int:

887 info->res.val.q = (long double) info->res.val.i
888 break;

890 case fex_|long:

891 info->res.val.q = (long double) info->res.val.
892 break;

894 case fex_float:

895 info->res.val.q = (long double) info->res.val.
896 break;

898 case fex_doubl e:

899 info->res.val.q = (long double) info->res.val.
900 break;

902 defaul t:

903 #endif /* | codereview */

904 break;

905 }

906 *(long doubl e*) FPREG(rd) = info->res.val.q;

907 br eak;

908 }

909

}
910 #endif [/* defined(__sparc) */
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338 /*

339 * Inspect a scalar SSE instruction that incurred an invalid operation
340 * exception to determ ne which type of exception it was.

341 */

342 static enum fex_exception

343 _ fex_get_sse_invalid_type(sseinst_t *inst)

344 {

345 enum f p_cl ass_type t1, t2;

347 /* check op2 for signaling nan */

348 t2 = ((int)inst->op & DOUBLE)? ny_fp_cl ass(& nst->o0p2->d[0])
349 ny_fp_cl assf (& nst->op2->f[0]);

350 if (t2 == fp_signaling)

351 return fex_inv_snan;

353 /* elimnate all single-operand instructions */
354 switch (inst->op) {

355 case cvtsd2ss:

356 case cvtss2sd:

357 /* hnmm this shouldn’t have happened */
358 return (enum fex_exception) -1;

360 case sqrtss:

361 case sqrtsd:

362 return fex_inv_sqrt;

364 case cvtss2si:

365 case cvtsd2si:

366 case cvttss2si:

367 case cvttsd2si:

368 case cvtss2siq:

369 case cvtsd2siq:

370 case cvttss2siq:

371 case cvttsd2siq

372 return fex_inv_int;

373 defaul t:

374 br eak;

375 #endif /* | codereview */

376

378 /* check opl for signaling nan */

379 = ((int)inst->op & DOUBLE)? ny_fp_cl ass(& nst->opl->d[0])
380 nmy_| fp_cl assf (& nst->opl->f[0]);

381 if (t1 == fp_signaling)

382 return fex_inv_snan;

384 /* check two-operand instructions for other cases */
385 switch (inst->op) {

386 case cnpss:

387 case cnpsd:

388 case mnss:

389 case m nsd:

390 case maxss:

391 case maxsd:

392 case coni ss:

393 case coni sd:

394 return fex_inv_cnp;

396 case addss:

397 case addsd:
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398 case subss:

399 case subsd:

400 if (t1 ==fp_infinity & t2 == fp_infinity)
401 return fex_inv_isi;

402 br eak;

404 case mul ss:

405 case nul sd:

406 if ((tl——fp zero && t2 == fp_infinity) ||
407 (t2 == fp_zero && t1 == fp_infinity))
408 return fex_inv_zm;

409 br eak;

411 case divss:

412 case divsd:

413 if (t1 == fp_zero & t2 == fp_zero)

414 return fex_inv_zdz;

415 if (t1 == fp_infinity & t2 == fp_infinity)
416 return fex_inv_idi;

417 defaul t:

418 br eak;

419 #endif /* | codereview */

420

422 return (enum fex_exception)-1;

423 }

425 /* inline tenpl ates */

426 extern void sse_cnpeqgss(float *, float *, int *);
427 extern void sse_cnpltss(float *, float *, int *);
428 extern void sse_cnpless(float *, float *, int *);
429 extern void sse_cnpunordss(float *, float *, int *);
430 extern void sse_mnss(float *, float *, float *);
431 extern void sse_maxss(float *, float *, float *);
432 extern void sse_addss(float *, float *, float *);
433 extern void sse_subss(float *, float *, float *);
434 extern void sse_nmulss(float *, float *, float *);
435 extern void sse_divss(float *, float *, float *)
436 extern void sse_sqrtss(float *, float *);

437 extern void sse_ucom ss(float *, float *);

438 extern void sse_conmiss(float *, float *)
439 extern void sse_cvtss2sd(float *, double *);

440 extern void sse_cvtsi2ss(int *, float *);

441 extern void sse_cvttss2si(float *, int *);

442 extern void sse_cvtss2si(float *, int *);

443 #ifdef __and64

444 extern void sse_cvtsi2ssqg(long long *, float *);
445 extern void sse_cvttss2siq(float *, long long *);
446 extern void sse_cvtss2siqg(float *, long Iong *);
447 #endi f

448 extern void sse_cnpeqsd(double *, double *, long |ong *);

449 extern void sse_cnpltsd(double *, double *, long long *);

450 extern void sse_cnpl esd(double *, double *, long long *);
lo

451 extern voi d sse_cnpunordsd(doubl e *, double *, g long *);

|
|
|
on
*
doubl e *, double *);
*
*
*
*

452 extern void sse_m nsd(double *, double *, double *);

453 extern void sse_maxsd(double *, ),

454 extern void sse_addsd(double *, double *, double *);

455 extern voi d sse_subsd(double *, double *, double *);

456 extern void sse_nul sd(double *, double *, double *);

457 extern void sse_divsd(double *, double *, double *);
*, double *);

458 extern void sse_sqrtsd(doubl e
459 extern void sse_ucom sd(double *, double *);
460 extern void sse_coni sd(double *, double *);
461 extern void sse_cvtsd2ss(double *, float *);
462 extern void sse_cvtsi2sd(int *, double *);

463 extern void sse_cvttsd2si (double *, int *);
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464 extern void sse_cvtsd2si (double *, int *); 530 case 2:
465 #ifdef __and64 531 sse_cnpl esd( & nf o->opl.val .d, & nfo->o0p2.val.d,
466 extern void sse_cvtsi2sdq(long long *, double *); 532 & nfo->res.val.l);
467 extern void sse_cvttsd2sig(double *, long long *); 533 br eak;
468 extern void sse_cvtsd2si g(double *, long long *);
469 #endi f 535 case 3:
536 sse_cnpunor dsd( & nf o- >opl. val . d,
471 [ * 537 & nfo->op2.val .d, & nfo->res.val.l);
472 * Fill in *info with the operands, default untrapped result, and 538 }
473 * flags produced by a scalar SSE instruction, and return the type 539 if (inst->mm& 4)
474 * of trapped exception (if any). On entry, the nxcsr nust have 540 info->res.val.l "= Oxffffffffffffffffull;
475 * all exceptions nasked and all flags clear. The same conditions 541 br eak;
476 * will hold on exit.
477 * 543 case m nsd:
478 * This routine does not work if the instruction specified by *inst 544 info->op = fex_other;
479 * is not a scalar instruction. 545 sse_m nsd( & nf o->opl.val.d, & nfo->op2.val.d,
480 */ 546 “& nfo->res.val.d);
481 enum fex_exception 547 br eak;
482 _ fex_get _sse_op(ucontext_t *uap, sseinst_t *inst, fex_info_t *info)
483 { 549 case maxsd:
484 unsi gned i nt e, te, nxcsr, oldnxcsr, subnorm 550 i nfo->op = fex_other;
551 sse_maxsd( & nf o->opl.val .d, & nfo->op2.val.d,
486 [ 552 & nfo->res.val.d);
487 * Performthe operation with traps di sabl ed and check the 553 br eak;
488 * exception flags. |[If the underflow trap was enabl ed, also
489 * check for an exact subnornal result. 555 case addsd:
490 */ 556 i nfo->op = fex_add;
491 __fenv_get nxcsr (&ol dnxcsr) ; 557 sse_addsd( & nf o- >opl val .d, & nfo->o0p2.val.d,
492 subnorm = 0; 558 & nfo->res.val.d);
493 if ((int)inst->op & DOUBLE) { 559 if (my_fp_class(& nfo->res.val.d) == fp_subnornal)
494 1f (inst->op == cvtsi2sd) { 560 subnorm = 1;
495 i nfo->opl. type = fex_int; 561 br eak;
496 info->opl.val.i = inst->o0p2->i[0];
497 i nf 0- >o0p2. type = fex_nodat a; 563 case subsd:
498 } else if (inst->op == cvtsi2sdq) { 564 i nfo->op = fex_sub;
499 i nfo->opl.type = fex_llong; 565 sse_subsd( &i nf o- >op1 val d, & nfo->op2.val.d,
500 i nfo->opl.val.l = inst->o0p2->[0]; 566 & nfo->res.val .
501 i nf o- >0p2.type = fex_nodat a; 567 if (nmy_fp_class(& nfo->res. val . d) == fp_subnornal)
502 } else if (inst->op == sqrtsd || inst->op == cvtsd2ss || 568 subnorm = 1;
503 inst->op == cvttsd2si || inst->op == cvtsd2si || 569 br eak;
504 inst->op == cvttsd2siq || inst->op == cvtsd2siq) {
505 i nf o->opl.type = fex_doubl e; 571 case mul sd:
506 i nfo->opl.val.d = inst->o0p2->d[0]; 572 info->op = fex_mul;
507 i nfo->op2.type = fex_nodata; 573 sse_mul sd( & nf o- >op1 val d, & nfo->op2.val.d,
508 } else { 574 “&i nfo->res.val.
509 i nf o->opl.type = fex_doubl e; 575 if (nmy_fp_class(& nfo->res. val . d) == fp_subnornal)
510 i nf o->opl.val.d = inst->opl->d[0]; 576 subnorm = 1;
511 i nfo->op2.type = fex_doubl e; 577 br eak;
512 i nfo->op2.val.d = inst->0p2->d[0];
513 } 579 case divsd:
514 info->res.type = fex_doubl e; 580 i nfo->op = fex_div;
515 switch (inst->op) { 581 sse_di vsd( & nf o- >opl. val d, & nfo->op2.val.d,
516 case cnpsd: 582 “&info->res.val.d);
517 i nfo->op = fex_cnp; 583 if (ny_fp_class(& nfo->res.val.d) == fp_subnormal)
518 info->res.type = fex_||ong; 584 subnorm = 1;
519 switch (inst->mm& 3) { 585 br eak;
520 case O:
521 sse_cnpeqsd( & nfo->opl.val.d, & nfo->op2.val.d, 587 case sqrtsd:
522 & nfo->res.val .l); 588 info->op = fex_sqrt;
523 br eak; 589 sse_sqrtsd(& nfo->opl.val.d, & nfo->res.val.d);
590 br eak;
525 case 1:
526 sse_cnpl t sd( & nfo->opl.val.d, & nfo->op2.val.d, 592 case cvtsd2ss:
527 & nfo->res.val .l); 593 i nfo->op = fex_cnvt;
528 br eak; 594 info->res.type = fex_float;
595 sse_cvt sd2ss( & nfo->opl.val.d, & nfo->res.val.f);
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#i f def

#endi f

__fex_sse.c

if (my_fp_ cIassf(&J nfo->res.val.f)
subnorm = 1;

= fp_subnormal)
br eak;

case cvtsi 2sd:
info->op = fex_cnvt;
sse_cvt si 2sd( & nf o- >op1. val .i, & nfo->res.val.d);
br eak;

case cvttsd2si:
i nfo->op = fex_cnvt;
i nfo->res.type = fexm
sse_cvt tsd2si (& nfo- >op1 val .d, & nfo->res.val.i);
br eak;

case cvtsd2si:
i nfo->op = fex_cnvt;
info->res.type = fex int;
sse_cvt sd2si (& nf o->opl. val . d, & nfo->res.val.i);
br eak;

__amd64

case cvtsi 2sdq:
info->op = fex_cnvt;
sse_cvt si 2sdq( & nfo->opl.val .|, & nfo->res.val.d);
br eak;

case cvttsd2siq:
i nfo->op = fex_cnvt;
info->res.type = fex_|I|ong;
sse_cvttsd2si q( & nfo->opl.val.d, & nfo->res.val.l);
break;

case cvtsd2siq:
i nfo->op = fex_cnvt;
info->res.type = fex_l1ong;
gse_ﬁvt sd2si q( & nfo->opl.val.d, & nfo->res.val.l);
r eak;

case ucom sd:
i nfo->op = fex_cnp;
info->res.type = fex_nodata;
sse_ucom sd( & nf o->opl.val .d, & nfo->o0p2.val.d);
br eak;

case comi sd:
i nfo->op = fex _cnp;
info->res.type = fex_nodat a;
sse_comi sd( & nf o->op1.val .d, & nfo->op2.val.d);

br eak;

defaul t:
br eak;

#endif /* | codereview */
} else {

if (inst->op == cvtsi2ss) {
i nfo->opl.type = fex_int;
i nfo->opl.val.i = inst->o0p2->i[0];
i nfo->op2.type = fex_nodata;

} else if (inst->op == cvtsi2ssq) {
i nf o->opl.type = fex_IIlong;
i nfo->opl.val.l = inst->o0p2->[0];
i nfo->op2.type = fex_nodata;

} else if (inst->op == sqrtss || inst->op == cvtss2sd ||

inst->op == cvttss2si || inst->op == cvtss2si ||
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} el

I nfo-

SWi t
case

case

case

case

case

__fex_sse.c
inst->op == cvttss2siq || inst->op == cvtss2siq) {
i nfo->opl.type = fex float;
i nffo->opl.val.f = |nst->op2 >f[0];
i nf o->0p2. type = fex_nodat a;
se {
i nfo->opl.type = fex_float;
info->opl.val.f = inst->opl->f[0];
i nfo->op2.type = fex_float;
i nf o->o0p2.val .f = inst->o0p2->f[0];
>res.type = fex_float;
ch (inst->op) {
cnpss:
i nfo->op = fex_cnp;

info->res.type = fex_int;
switch (inst->immé& 3) {

case O:
sse_cnpeqss( & nfo->opl. val
& nfo->res.val .i);
br eak;
case 1:
sse_cnpl t ss( & nfo->opl. val
& nfo->res.val .i);
br eak;
case 2:
sse_cnpl ess( & nfo->opl. val
& nfo->res.val .i);
br eak;
case 3:

.f, & nfo->o0p2.val

.f, & nfo->o0p2.val

.f, & nfo->o0p2.val.

sse_cnpunor dss(& nfo->opl.val.f,
& nfo->op2.val .f, & nfo- >res. val . i);

}

if (inst->imm& 4)
info->res.val.

br eak;

m nss:
i nfo->op = fex_other;

A= Oxffffffffu;

sse_mi nss( & nfo->opl.val.f, & nfo->op2.val.f,

& nfo->res.val.f);
break;

nmaxss:

i nfo->op = fex_other;

sse_maxss( & nfo->opl.val.f, & nfo->op2.val.f,

& nfo->res.val.f
br eak;

addss:
i nfo->op = fex_add;

sse_addss( & nf o- >op1 val . f, & nfo->op2.val.f,

& nfo->res.val.f);
if (my_fp_classf(& nfo->res. val .
subnorm = 1;
br eak;

subss:
i nfo->op = fex_sub;

f)

== f p_subnornal )

sse_subss( & nf o- >op1 val . f, & nfo->op2.val.f,

& nfo->res.val.f);
if (my_fp_classf(& nfo->res. val .
subnorm = 1;
br eak;

f)

== fp_subnornal )

f,

f,

P
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794 i nfo->res.type = fex_nodat a;
729 case mul ss: 795 sse_ucomi ss( & nf o- >opl. val . f, & nf o->op2.val . f);
730 info->op = fex_nul; 796 br eak;
731 sse_nul ss( & nf o- >0p1 val . f, & nfo->op2.val.f,
732 “& nfo->res.val.f); 798 case com ss:
733 if (my_fp_classf(& nfo->res. val . f) == fp_subnornal) 799 i nfo->op = fex_cnp;
734 subnorm = 1; 800 info->res.type = fex_nodat a;
735 br eak; 801 sse_com ss(& nfo->opl.val.f, & nfo->op2.val.f);
802 br eak;
737 case divss: 803 defaul t:
738 info->op = fex_div; 804 br eak;
739 sse_di vss( & nf o- >op1 val . f, & nfo->op2.val.f, 805 #endif /* ! codereview */
740 “& nfo->res.val.f); 806 }
741 if (my_fp_classf(& nfo->res. val . f) == fp_subnornal) 807 }
742 subnorm = 1; 808 __fenv_get nxcsr (&mxcsr) ;
743 br eak; 809 info->flags = nmxcsr & 0x3d;
810 __fenv_setnxcsr (&ol dnxcsr);
745 case sqrtss:
746 info->op = fex_sqrt; 812 /* determ ne which exception would have been trapped */
747 sse_sqrtss(& nfo- >op1 val .f, & nfo->res.val.f); 813 te = ~(uap->uc_nctontext.fpregs.fp_reg_set.fpchip_state.nxcsr
748 br eak; 814 >> 7) & 0x3d;
815 e = nxcsr & te;
750 case cvtss2sd: 816 if (e & FE_I NVALI D)
751 i nfo->op = fex_cnvt; 817 return _ fex_get_sse_invalid_type(inst);
752 i nfo->res.type = fex_doubl e; 818 if (e & FE_DI VBYZERO
753 sse_cvtss2sd( & nfo->opl.val.f, & nfo->res.val.d); 819 return fex_division;
754 br eak; 820 if (e & FE_OVERFLOW
821 return fex_overflow
756 case cvtsi2ss: 822 if ((e & FE_UNDERFLOW || (subnorm && (te & FE_UNDERFLOW))
757 i nfo->op = fex_cnvt; 823 return fex_underfl ow
758 sse_cvtsi 2ss(& nfo->opl.val.i, & nfo->res.val.f); 824 if (e & FE_I NEXACT)
759 break; 825 return fex_inexact;
826 return (enum fex_exception)-1;
761 case cvttss2si: 827 }
762 i nfo->op = fex_cnvt;
763 i nfo->res.type = fexm 829 /*
764 sse_cvttss2si (& nfo- >opl val .f, & nfo->res.val.i); 830 * Enulate a SIMD SSE instruction to deternine which exceptions occur
765 br eak; 831 * in each part. For i =0, 1, 2, and 3, set e[i] to indicate the
832 * trapped exception that would occur if the i-th part of the SIM
767 case cvtss2si: 833 * instruction were executed in isolation; set e[i] to -1 if no
768 i nfo->op = fex_cnvt; 834 * trapped exception would occur in this part. Also fill ininfo[i]
769 info->res.type = fex_int; 835 * with the corresponding operands, default untrapped result, and
770 sse_cvtss2si (& nfo->opl.val.f, & nfo->res.val.i); 836 * flags.
771 break; 837 *
838 * This routine does not work if the instruction specified by *inst
773 #ifdef __and64 839 * is not a SIMD instruction.
774 case cvtsi2ssq: 840 *
775 info->op = fex_cnvt; 841 void
776 sse_cvtsi 2ssq(& nfo->opl.val.l, & nfo->res.val.f); 842 __fex_get_sind_op(ucontext _t *uap, sseinst_t *inst, enum fex_exception *e,
777 br eak; 843 fex_info_t *info)
844 {
779 case cvttss2siq: 845 ssei nst _t dunmy;
780 i nfo->op = fex_cnvt; 846 int i;
781 info->res.type = fex_l | ong;
782 sse_cvttss2si g(& nfo->opl.val.f, & nfo->res.val.l); 848 e[0] =e[1] =¢e[2] =¢[3] =-1;
783 break;
850 /* performeach part of the SIMD operation */
785 case cvtss2siqQ: 851 switch (inst->op) {
786 i nfo->op = fex_cnvt; 852 case cnpps:
787 info->res.type = fex_|l|ong; 853 dunmy. op = cnpss;
788 sse_cvtss2si q( & nfo->opl.val.f, & nfo->res.val.l); 854 dummy.inmm = inst->i mm
789 br eak; 855 for (i =0; i <4; i++) {
790 #endi f 856 dummy. opl = (sseoperand_t *)& nst->opl->f[i];
857 dunmmy. op2 = (sseoperand_t *) & nst->op2- >f[|],
792 case ucom ss: 858 e[i] = __fex_get_sse_op(uap, &umy, & nfo[i]);
793 i nfo->op = fex_cnp; 859
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case

case

case

case

case

case

case

case

br eak;
m nps:

dummy.

for (i

}
br eak;
nmaxps:

my.
for (i

}
br eak;
addps

for (i

}
br eak;
subps:

dunmy.
for (i

}
br eak;
mul ps:

my.
for (i

}
br eak;
di vps:

dunmy.
for (i

}
br eak;
sqrtps:

dummy.
for (i

br eak;

cvtdg2ps:

__fex_sse.c
op = mnss;
=0; i < 4; i++)
dummy. opl = (sseoperand_t *)& nst->opl->f[i];
dunmy. op2 = (sseoperand_t *)& nst->op2->f[i];
e[i] = __fex_get_sse_op(uap, &Jumy, & nfolli
Oop = MBxsSS;
=0; i <4 i++) {
dunmmy. opl = (sseoperand_t *)&i nst->opl->f[i];
dummy. op2 = (sseoperand_t *)&i nst->op2->f[i];
e[i] = __fex_get_sse_op(uap, &Jumry, & nfolli
op = addss;
=0; i < 4; i++)
dunmmy. opl = (sseoperand_t *)&i nst->opl->f[i];
dunmmy. op2 = (sseoperand_t *)&i nst - >op2- >f[|]
e[i] = __fex_get_sse_op(uap, &dumy, nfoli
op = subss;
=0; i < 4; i+4)
dummy. opl = (sseoperand_t *)& nst->opl->f[i];
dunmy. op2 = (sseoperand_t *)& nst->op2->f[i];
e[i] = __fex_get_sse_op(uap, &ummy, & nfoli
op = mul ss;
=0; i <4; i++) {
dummy. opl = (sseoperand_t *)& nst->opl->f[i];
dunmmy. op2 = (sseoperand_t *) & nst->op2->f[i];
e[i] = __fex_get_sse_op(uap, &ummy, & nfoli
op = divss;
=0; i <4; i++) {
dummy. opl = (sseoperand_t *)& nst->opl->f[i];
dunmmy. op2 = (sseoperand_t *) & nst->op2->f[i];
e[i] = __fex_get_sse_op(uap, &umy, & nfol[i
op = sqrtss;
=0; i < 4; i++)
dunmmy. opl = (sseoperand_t *)& nst->opl->f[i];
dummy. op2 = (sseoperand_t *)&i nst->op2->f[i];
e[i] = __fex_get_sse op(uap, &umy, & nfol[i

1)

1)

1)

1

1

R

1)
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_ fex_sse.c

dummy. op = cvtsi 2ss;

for (i = 0; |<4|++){
dunmmy. opl = (sseoperand_t *)&i nst->opl->f[i
dummy. op2 = (sseoperand_t *)&i nst->op2->i[i
e[i] = __fex_get_sse_op(uap, &Jumy, & nfo

br eak;

case cvttps2dqg:
dunmmy. op = cvttss2si;
for (i =0; i <4; i++) {
dunmmy. opl = (sseoperand_t *)&i nst->opl->i[i
dummy. op2 = (sseoperand_t *)& nst->op2->f[i
e[i] = __fex_get_sse_op(uap, &Jummy, & nfo

}
br eak;

case cvtps2dq:
dummy. op = cvtss2si;
for (i =0; i < 4; i++) {
dummy. opl = (sseoperand_t *)& nst->opl->i[i
dunmmy. op2 = (sseoperand_t *) & nst->op2->f[i
e[i] = __fex_get_sse op(uap, &Jumy, & nfo

}
br eak;

case cvtpi 2ps:
dunmy. op = cvtsi 2ss;
for (i =0; i <2 |++){
dumry opl = (sseoperand_t *)& nst->opl->f[i
dummy. op2 = (sseoperand_t *)&i nst->o0p2->i[i
e[i] = __fex_get_sse_op(uap, &umy, & nfo

br eak;

case cvttps2pi:
dunmy.op = cvttss2si;
for (i =0; i <2; i++) {
dunmmy. opl = (sseoperand_t *)& nst->opl->i[i
dunmmy. op2 = (sseoperand_t *) & nst->op2->f[i
e[i] = __fex_get_sse_op(uap, &Jummy, & nfo

br eak;

case cvtps2pi:
dummy. op = cvtss2si;
for (i =0; i < 2; i++)
dunmmy. opl = (sseoperand_t *) & nst->opl->i[i
dummy. op2 = (sseoperand_t *)&i nst->op2->f[i
e[i] = __fex_get_sse_op(uap, &Jummy, & nfo

}
br eak;

case cnppd:
dummy. op = cnpsd;
dummy.imm = inst->i mm
for (i =0; i <2; i++) {
dummy. opl = (sseoperand_t *)& nst->opl->d[i
dunmy. op2 = (sseoperand_t *)& nst->op2->d[i
e[i] = __fex_get_sse_op(uap, &Jummy, & nfo

br eak;

case m npd:

i
i
[i

i
i
[i

i
i
[i

i
i
[i

i
i
[i

i
i
[i

i
i
[i

IE
I;
i

IE
I;
i

li
I
i

]
I
i

1
I;
i

1
I
i

1
I;
i

1)

1

1)

1)

1)

1)

1

10



new usr/src/lib/libm comon/ ndx/

992
993
994
995
996

998

999
1000
1001
1002
1003
1004
1005

1007
1008
1009
1010
1011
1012
1013
1014

1016
1017
1018
1019
1020
1021
1022
1023

1025
1026
1027
1028
1029
1030
1031
1032

1034
1035
1036
1037
1038
1039
1040
1041

1043
1044
1045
1046
1047
1048
1049
1050

1052
1053
1054
1055
1056
1057

case

case

case

case

case

case

case
case

}
br eak;

maxpd:

dummy.
for (i

br eak;

sqrt pd:
dunmy.
for (i

br eak;

cvt pi 2pd:
cvtdg2pd:
dummy.
for (i

__fex_sse.c

dummy. opl = (sseoperand_t *)& nst->opl->d[i];
dunmmy. op2 = (sseoperand_t *) & nst->op2->d[i];
e[i] = __fex_get_sse_op(uap, &umy, & nfol[i]);

op = nmaxsd;
0; i < 2 i ++)
durmy opl = (sseoperand_t *)& nst->opl->d[i];
dunmmy. op2 = (sseoperand_t *) & nst->op2->d[i];
__fex_get_sse_op(uap, &Jumy, & nfo[i]);

e[i] =
op = addsd
=0; i <2; i++) {
dunmmy. opl = (sseoperand_t *)& nst->opl->d[i];
dunmy. op2 = (sseoperand_t *)& nst->op2->d[i];
e[i] = __fex_get_sse_op(uap, &Jumy, & nfoli]);
op = subsd;
=0; I <2; i++)
dummy. opl = (sseoperand_t *)&i nst->opl->d[i];
dunmmy. op2 = (sseoperand_t *)&i nst- >op2 >d[i];
e[i] = __fex_get_sse_op(uap, &Jumy, & nfo[i]);
.op = nul sd;
=0; i <2; i+4)
dunmmy. opl = (sseoperand_t *)&i nst->opl->d[i];
dunmy. op2 = (sseoperand_t *)& nst->op2->d[i];
e[i] = __fex_get_sse_op(uap, &ummy, & nfoli ] )
.op = di vsd;
=0; i <2; i++) {

dummy. opl = (sseoperand_t *)& nst->opl->d[i];
dunmy. op2 = (sseoperand_t *)& nst->op2->d[i];
_ fex_get_sse_op(uap, &Jumy, & nfo[i]);

0; i < 2; i++)

dummy. opl = (sseoperand_t *)& nst->opl->d[i];
dummy. op2 = (sseoperand_t *)&i nst->op2- >d[|],
e[i] = __fex_get_sse_op(uap, &umy, & nfo[i]);

op = cvtsi2sd;

=0; I <2; i++)
dunmmy. opl = (sseoperand_t *)& nst->opl->d[i];
dunmmy. op2 = (sseoperand_t *) & nst->op2->i[i];

11
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1058
1059
1060

1062
1063
1064
1065
1066
1067
1068
1069
1070

1072
1073
1074
1075
1076
1077
1078
1079
1080

1082
1083
1084
1085
1086
1087
1088
1089

1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102

1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119

373

374

375

376

_ fex_sse.c
e[i] =
br eak;
case cvttpd2pi:
case cvttpd2dqg:

dunmmy. op = cvttsd2si;
for (i =0; i < 2; i++)

dummy. opl = (sseoperand_t *)& nst->opl->i
dunmmy. op2 = (sseoperand_t

e[i] = __fex_get_sse_op(uap,
}
br eak;
case cvtpd2pi:
case cvtpd2dq:
dummy. op = cvtsd2si;
for (i =0; i < 2 |++){
dumry opl = (sseoperand_t
dunmy. op2 = (sseoper and_t *)&i nst->op2->d[i
e[i] = __fex_get_sse_op(uap,
br eak;
case cvtps2pd:
dummy. op = cvtss2sd;
for (i =0; i < 2; i++)
dunmmy. opl = (sseoperand_t 1;
dunmmy. op2 = (sseoperand_t *)&i nst- >op2 >f[|]
e[i] = __fex_get_sse_op(uap, i
br eak;
case cvtpd2ps:
unmy. op = cvtsd2ss;
for (i =0; i <2; i++) {
dunmmy. opl = (sseoperand_t *)&i nst->opl->f]
dunmmy. op2 = (sseoperand_t *)& nst->op2->d[
e[i] = __fex_get_sse_op(uap,
defaul t:
br eak;
#endif /* | codereview */
}
/*
* Store the result value from*info in the destination of the scalar
* SSE instruction specified by *inst. If no result
* exception is underflow or overflow, supply the default trapped result.
*
* This routine does not work if the instruction specified by *inst
* is not a scalar instruction.
*
/
voi d

_ fex_st_sse_result(ucontext_t *uap, sseinst_t
fex_info_t *info)

{ :
int i =0;
I ong | ong | = 0L;;
fl oat f =0.0, fscl;
doubl e d = 0.0L, dscl;
int i;
I ong | ong I
fl oat f, fscl;
doubl e d, dscl;

__fex_get_sse_op(uap,

*inst,

[
*) & nst - >o0p2->d|
o

*) & nst->opl->i[i

*) & nst ->opl->d[i

&Jumy, & nfol[i]);

il
&umy, & nf I[}])

I
I
i

[N
&dumy, &Jnfol[ j):

&dumy, fo j);

il
&dumy, &JnfoH]),

is given but the

enum f ex_exception
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1186 defaul t:
1121 /* for conpares that wite eflags, just set the flags 1187 return;
1122 to indicate "unordered" */ 1188
1123 if (inst->op == uconmiss || inst->op == comiss || 1189 } else {
1124 inst->op == ucomisd || inst->op == com sd) { 1190 i nf o->opl.type = fex float;
1125 uap- >uc_ncont ext. gregs[ REG _PS] | = 0x45; 1191 i nfo->opl.val.f = inst- >op1 >f[0];
1126 return; 1192 i nfo->op2.type = fex_float;
1127 } 1193 i nfo->op2.val .f = inst- >op2- >f[0];
1194 info->res.type = fex_float;
1129 /* if info doesn't specify a result value, try to generate 1195 switch (inst->op) {
1130 the default trapped result */ 1196 case addss:
1131 if (info->res.type == fex_nodata) { 1197 info->res.val .f = fscl * (fscl *
1132 /* set scale factors for exponent w apping */ 1198 info->opl.val.f + fscl * info->op2.val.f);
1133 switch (e) { 1199 br eak;
1134 case fex_overfl ow
1135 fscl = 1.262177448e-29f; [* 27-96 */ 1201 case subss:
1136 dscl = 6.441148769597133308e-232; /* 2"-768 */ 1202 info->res.val .f = fscl * (fscl *
1137 br eak; 1203 info->opl.val.f - fscl * info->op2.val.f);
1204 br eak;
1139 case fex_underflow
1140 fscl = 7.922816251e+28f; /* 2796 */ 1206 case mul ss:
1141 dscl = 1.552518092300708935e+231; /* 27768 */ 1207 info->res.val.f = (fscl * info->opl.val.f) *
1142 br eak; 1208 (fscl * info->op2.val.f);
1209 br eak;
1144 defaul t:
1145 (void) _ fex_get_sse_op(uap, inst, info); 1211 case divss:
1146 if (info->res.type == fex_nodata) 1212 info->res.val.f = (fscl * info->opl.val.f) /
1147 return; 1213 (info->op2.val.f / fscl);
1148 goto stuff; 1214 br eak;
1149 }
1216 defaul t:
1151 /* generate the wr apped result */ 1217 return;
1152 if (inst->op == cvtstSs) { 1218 }
1153 i nf o->opl.type = fex_doubl e; 1219 }
1154 i nfo->opl.val.d = inst->o0p2->d[0]; 1220 }
1155 i nfo->op2.type = fex_nodata;
1156 i nfo->res. type = fex_f | oat ; 1222 /* put the result in the destination */
1157 info->res.val .f = (float)(fscl * (fscl * 1223 stuff:
1158 i nfo->op1l. vaI d)); 1224 if (inst->op == cnpss || inst->op == cvttss2si || inst->op == cvtss2si
1159 } elseif ((int)inst- >op & DQJBLE) { 1225 || inst->op == cvttsd2si || Inst->op == cvtsd2si) {
1160 i nf o->opl.type = fex_double; 1226 switch (info->res.type) {
1161 i nfo->opl.val.d = inst->opl->d[0]; 1227 case fex_int:
1162 i nfo->op2.type = fex_doubl e; 1228 i = info->res.val.i;
1163 i nf o->op2.val.d = inst->o0p2->d[0]; 1229 br eak;
1164 info->res.type = fex_doubl e;
1165 switch (inst->op) { 1231 case fex_|long:
1166 case addsd: 1232 i = info->res.val.l;
1167 info->res.val.d = dscl * (dscl * 1233 br eak;
1168 info->opl.val.d + dscl * info->op2.val.d);
1169 br eak; 1235 case fex_float:
1236 i = info->res.val.f;
1171 case subsd: 1237 br eak;
1172 info->res.val.d = dscl * (dscl *
1173 info->opl.val.d - dscl * info->op2.val.d); 1239 case fex_doubl e:
1174 br eak; 1240 i = info->res.val.d;
1241 br eak;
1176 case mul sd:
1177 info->res.val.d = (dscl * info->opl.val.d) * 1243 case fex_| doubl e:
1178 (dscl * info->o0p2.val.d); 1244 i = info->res.val.q;
1179 br eak; 1245 break;
1181 case divsd: 1247 defaul t:
1182 info->res.val.d = (dscl * info->opl.val.d) / 1248 br eak;
1183 (info->op2.val.d / dscl); 1249 #endif /* ! codereview */
1184 br eak; 1250
1251 inst->o0pl->i[0] =i;
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1252 } else if (inst->op == cnpsd || inst->op == cvttss2siq ||
1253 inst->op == cvtss2siq || Inst->op == cvttsd2siq || 1319 case fex_float:
1254 inst->op == cvtsd2siq) { 1320 f = info->res.val.f;
1255 switch (info->res.type) { 1321 br eak;
1256 case fex_int:
1257 | = info->res.val.i; 1323 case fex_doubl e:
1258 br eak; 1324 f = info->res.val.d;
1325 br eak;
1260 case fex_|long:
1261 T = info->res.val.l; 1327 case fex_| doubl e:
1262 break; 1328 f = info->res.val.q;
1329 br eak;
1264 case fex_float:
1265 | = info->res.val.f; 1331 defaul t:
1266 break; 1332 break;
1333 #endif /* ! codereview */
1268 case fex_doubl e: 1334
1269 I = info->res.val.d; 1335 Inst->o0pl->f[0] = f;
1270 br eak; 1336 }
1337 }
1272 case fex_| doubl e:
1273 T = info->res.val . q; 1339 /*
1274 break 1340 * Store the results froma SIMD instruction. For each i, store
1341 * the result value frominfo[i] in the i-th part of the destination
1276 defaul t: 1342 * of the SIMD SSE instruction specified by *inst. If no result
1277 br eak; 1343 * is given but the exception indicated by e[i] is underflow or
1278 #endif /* | codereview */ 1344 * overflow, supply the default trapped result.
1279 } 1345 *
1280 inst->o0pl->I[0] =1; 1346 * This routine does not work if the instruction specified by *inst
1281 } else if ((((int)inst —>op & DOUBLE) && inst->op != cvtsd2ss) || 1347 * is not a SIMD instruction.
1282 inst->op == cvtss2sd) { 1348 */
1283 switch (info->res.type) { 1349 voi d
1284 case fex_int: 1350 __fex_st_sind_resul t(ucontext_t *uap, sseinst_t *inst, enum fex_exception *e,
1285 d = info->res.val.i; 1351 fex_info_t *info)
1286 break; 1352 {
1353 ssei nst _t dunmy;
1288 case fex_|long: 1354 int i;
1289 d = info->res.val.l;
1290 break; 1356 /* store each part */
1357 switch (inst->op) {
1292 case fex_float: 1358 case cnpps:
1293 d = info->res.val.f; 1359 dummy. op = cnpss;
1294 break; 1360 dummy.imm = inst->i mm
1361 for (i =0; i <4; i++) {
1296 case fex_doubl e: 1362 dunmy. opl = (sseoperand_t *)& nst->opl->f[i];
1297 d = info->res.val.d; 1363 dummy. op2 = (sseoperand_t *)&inst- >0p2- >f [il;
1298 br eak; 1364 __fex_st_sse_resul t (uap, &dummy, e[i], & nfo[i]);
1365 }
1300 case fex_| doubl e: 1366 br eak;
1301 d = info->res.val.q;
1302 br eak; 1368 case m nps:
1369 dunmy. op = m nss;
1304 defaul t: 1370 for (i =0; i < 4; i++) {
1305 br eak; 1371 dummy. opl = (sseoperand_t *)& nst->opl->f[i];
1306 #endif /* ! codereview */ 1372 dummy. op2 = (sseoperand_t *)&i nst - >op2- >f[|],
1307 1 1373 _ fex_st_sse_result(uap, &Jumy, e[i], & nfo[i]);
1308 inst->o0pl->d[0] = d; 1374 }
1309 } else { 1375 br eak;
1310 switch (info->res.type) {
1311 case fex_int: 1377 case maxps:
1312 f = info->res.val.i; 1378 dunmy. op = maXSS;
1313 br eak; 1379 for (i =0; i <4; i++) {
1380 dummy. opl = (sseoperand_t *)& nst->opl->f[i];
1315 case fex_|I I'ong: 1381 dunmmy. op2 = (sseoperand_t *)&i nst - >op2- > [|],
1316 f = info->res.val.l; 1382 __fex_st_sse_resul t(uap, &ummy, e[i], & nfo[i]);
1317 br eak; 1383 }
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1384

1386
1387
1388
1389
1390
1391
1392
1393

1395
1396
1397
1398
1399
1400
1401
1402

1404
1405
1406
1407
1408
1409
1410
1411

1413
1414
1415
1416
1417
1418
1419
1420

1422
1423
1424
1425
1426
1427
1428
1429

1431
1432
1433
1434
1435
1436
1437
1438

1440
1441
1442
1443
1444
1445
1446
1447

1449

case

case

case

case

case

case

case

case

__fex_sse.c 17
br eak;
addps:
dummy. op = addss;
for (i =0; i < 4; i++)
dummy. opl = (sseoperand_t *)& nst->opl->f[i];
dunmy. op2 = (sseoperand_t *)& nst->op2->f[i];
__fex_st_sse_resul t(uap, &dummy, e[i], & nfo[i]);
br eak;
subps:
dummy. op = subss;
for (i =0; i <4; i++) {
dunmmy. opl = (sseoperand_t *)&i nst->opl->f[i];
dunmmy. op2 = (sseoperand_t *)&i nst->op2- >f[|];
__fex_st_sse_resul t(uap, &Jumy, e[i], & nfo[i]);
br eak;
nmul ps:
dummy. op = mul ss;
for (i =0; i < 4; i++)
dunmmy. opl = (sseoperand_t *)&i nst->opl->f[i];
dummy. op2 = (sseoperand_t *)&i nst->op2- >f[|]|
__fex_st_sse_resul t(uap, &umy, e[i], & nfo[i]);
}
br eak;
di vps:
dunmmy. op = divss;
for (i =0; i < 4; i++)
dummy. opl = (sseoperand_t *)& nst->opl->f[i];
dummy. op2 = (sseoperand_t *)&i nst - >op2- >f[|];
_ fex_st_sse_result(uap, &Jumy, e[i], & nfo[i]);
}
br eak;
sqrtps:
dummy. op = sqrtss;
for (i =0; i < 4; i++) {
dummy. opl = (sseoperand_t *)& nst->opl->f[i];
dummy. op2 = (sseoperand_t *) & nst->op2- > [|],
_ fex_st_sse_result(uap, &Jumy, e[i], & nfo[i]);
br eak;
cvt dg2ps:
dunmmy. op = cvtsi 2ss;
for (i =0; i <4; i++) {
dunmy. opl = (sseoperand_t *)& nst->opl->f[i];
dummy. op2 = (sseoperand_t *)&i nst->op2- >| [|],
__fex_st_sse_result(uap, &umy, e[i], & nfo[i]);
}
br eak;
cvtt ps2dq:

dummy. op = cvttss2si;

for (i =0; i < 4; i++)
dunmmy. opl = (sseoperand_t *)& nst->opl->i|
dunmy. op2 = (sseoperand_t *) & nst->op2- >f[
_ fex_st_sse_result(uap, &Jumry, e[i], & n

il
il
fo

fi1);

br eak;

cvt ps2dq:

new usr/src/lib/libm comon/ndx/

1450
1451
1452
1453
1454
1455
1456

1458
1459
1460
1461
1462
1463
1464
1465

1467
1468
1469
1470
1471
1472
1473
1474

1476
1477
1478
1479
1480
1481
1482
1483

1485
1486
1487
1488
1489
1490
1491
1492
1493

1495
1496
1497
1498
1499
1500
1501
1502

1504
1505
1506
1507
1508
1509
1510
1511

1513
1514
1515

case

case

case

case

case

case

case

dummy.
for (i

}

br eak;
cvt pi 2ps:

d

unmy.
for (i

br eak;

_ fex_sse.c 18

op = cvtss2si;
=0; i < 4 |++) {
durmy opl = (sseoperand_t *)& nst->opl->i[i];
dummy. op2 = (sseoperand_t *)&i nst->op2- >f[|];[A])
o[i]);

cvttps2pi:

dunmy.
for (i

}
br eak;
cvt ps2pi:

dunmy.
for (i

br eak;
m npd:

dummy.
for (i

}
br eak;
maxpd:

my.
for (i

br eak;

addpd:
dunmy.
for (i

__fex_st_sse_resul t (uap, &dummy, e[i], nf
op = cvtsi2ss;

=0; i <2; i++) {

dunmy. opl = (sseoperand_t *)& nst->opl->f[i];

dummy. op2 = (sseoperand_t *)& nst->op2->i[i];

__fex_st_sse_result(uap, &Jumy, e[i], & nfo[ i1);
op = cvttss2si;

=0; i <2; i+4)

dummy. opl = (sseoperand_t *)& nst->opl->i[i];

dummy. op2 = (sseoperand_t *)& nst->op2->f[i];

_ fex_st_sse_result(uap, &Jumy, e[i], & nfo[i]);
op = cvtss2si;

=0; i <2 |++)

dum’ry opl = (sseoperand_t *)& nst->opl->i[i];

dummy. op2 = (sseoperand_t *)&i nst - >op2- > [|],

_ fex_st_sse_result(uap, &Jumy, e[i], & nfo[i]);
.0p = cnpsd;
L mm = i nst->i mm

0; i < 2; i++)
dumry opl = (sseoperand_t *)& nst->opl->d[i];
dummy. op2 = (sseoperand_t *)&i nst->op2- >d[|];
__fex_st_sse_resul t(uap, &Jumy, e[i], nfoli]);

op = mnsd;

=0; i <2; i++)

dunmmy. opl = (sseoperand_t *)&i nst->opl->d[i];
dummy. op2 = (sseoperand_t *)&i nst->op2- >d[|];
__fex_st_sse_resul t(uap, &Jumy, e[i], nfoli]);
op = maxsd;
=0; i <2; i++) {
dummy. opl = (sseoperand_t *)& nst->opl->d[i];
dummy. op2 = (sseoperand_t *)&i nst->op2- >d[|];
fex_st_sse_result(uap, &umy, e[i], nfoli]);
op = addsd;
=0; i <2; i++) {
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1516
1517
1518
1519
1520

1522
1523
1524
1525
1526
1527
1528
1529

1531
1532
1533
1534
1535
1536
1537
1538

1540
1541
1542
1543
1544
1545
1546
1547

1549
1550
1551
1552
1553
1554
1555
1556

1558
1559
1560
1561
1562
1563
1564
1565
1566

1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579

1581

case

case

case

case

case
case

case
case

case

__fex_sse.c

dummy. opl = (sseoperand_t *)& nst->opl->d[i
dummy. op2 = (sseoperand_t *)&i nst - >op2- >d[

il
il;
__fex_st_sse_result(uap, &umy, e[i], nfo

}
br eak;
subpd:
dummy. op = subsd;
for (i =0; i < 2; i++)
dunmmy. opl = (sseoperand_t *)& nst->opl->d[i];
dunmy. op2 = (sseoperand_t *)& nst->op2- >d[|]
__fex_st_sse_resul t(uap, &dummy, e[i], nfo
}
br eak;
mul pd:
dummy. op = nul sd;
for (i =0; i <2; i++) {
dunmmy. opl = (sseoperand_t *)& nst->opl->d[i];
dummy. op2 = (sseoperand_t *)&i nst->o0p2- >d[|]'
__fex_st_sse_resul t(uap, &Jumy, e[i], nfo
}
br eak;
di vpd:
dummy. op = divsd;
for (i =0; i <2; i++)
dummy. opl = (sseoperand_t *)&i nst->opl->d[i];
dummy. op2 = (sseoperand_t *)&i nst->op2- >d[|]'
__fex_st_sse_resul t(uap, &Jumy, e[i], nfo
br eak;
sqrt pd:
dummy. op = sqgrtsd,
for (i =0; i < 2; i++)
dunmmy. opl = (sseoperand_t *)&i nst->opl->d[i];
dummy. op2 = (sseoperand_t *)&i nst->op2- >d[|];
__fex_st_sse_resul t(uap, &Jumy, e[i], nfo
}
br eak;
cvt pi 2pd:
cvt dg2pd:
dummy. op = cvtsi 2sd;
for (i =0; i <2 |++){
durmy opl = (sseoperand_t *)& nst->opl->d[i];
dummy. op2 = (sseoperand_t *)&i nst->op2- >| [i]l;
__fex_st_sse_result(uap, &umy, e[i], nfo
}
br eak;
cvttpd2pi:
cvtt pd2dq:
dummy. op = cvttsd2si;
for (i =0; i <2 |++)
dummy. opl = (sseoperand_t *)& nst->opl->i[i]
dummy. op2 = (sseoperand_t *)& nst->op2->d[i];
__fex_st_sse_resul t (uap, &dummy, e[i], & nfo
}
/* for cvttpd2dg, zero the high 64 bits of the destination */
if (inst->op == cvttpd2dq)
inst->opl->I[1] = 0ll;
br eak;
cvt pd2pi :

fi1);

fi1);

fin);

fin);

[il);

fi1);

fin);
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1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592

1594
1595
1596
1597
1598
1599
1600
1601

1603
1604
1605
1606
1607
1608
1609
1610
1611

1613
1614
1615
1616
1617

1619

_ fex_sse.c

case cvtpd2dq:

dummy. op = cvtsd2si;
for (i =0; i <2; i++) {
dummy. opl = (sseoperand_t *)& nst->opl->i[i
dummy. op2 = (sseoperand_t *)&i nst->op2->d[i
__fex_st_sse_result(uap, &umy, e[i], &inf
}
/*
if (inst->op == cvtpd2dq)
inst->opl->I[1] = 0l1;
br eak;

case cvtps2pd:

dunmmy. op = cvtss2sd;

for (i =0; i <2; i++) {
dunmmy. opl = (sseoperand_t *)&i nst->opl->d[i
dummy. op2 = (sseoperand_t *)&i nst->op2->f[i

e
1

]
1;
o

[il);

for cvtpd2dg, zero the high 64 bits of the destination */

__fex_st_sse resul t(uap, &Jumy, e[i], &Jnfo[l]);

}
br eak;

case cvtpd2ps:

dummy. op = cvtsd2ss;
for (i =0; i <2; i++)
dummy. opl = (sseoperand_t *)& nst->opl->f[i
dummy. op2 = (sseoperand_t *)&i nst->op2- >d[|
__fex_st_sse_result(uap, &umy, e[i], &inf
}
/* zero the high 64 bits of the destination */
inst->opl->I[1] = 0Oll;

defaul t:
br eak;
#endif /* ! codereview */
}
#endif /* ! codereview */

]
I;
o

[i1);
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__unchanged_portion_omtted_

108 #ifdef __sparcv9
109 #define FRAMEP(X)
110 #el se
111 #define FRAMEP( X)
112 #endif

114 #ifdef _LP64

115 #define PD G "16"
116 #el se

117 #define PD G " 8"
118 #endi f

(struct frame *)(X)

120 /* look for a matching exc_list; return 1 if one is found,
121 otherwi se add this one to the list and return 0 */

(struct frame *)((char*) (X +(((long)(X)&1)?2047:0))

122 static int check_exc_list(char *addr, unsigned |ong code, char *stk,

123 struct frame *fp)

124 {

125 struct exc_list *I, *Il = NULL;
125 struct exc_list *I, *II;

126 struct franme *f;

127 int i, n;

129 if (list) {

130 for (I =1list; I; Il =1, | =1->next)

131 if (I->addr != addr || |->code != code)
132 conti nue;

133 if (log_depth < 1 || I->nstack < 1)
134 return 1,

135 if (I->stack[0] != stk)

136 cont i nue;

137 n
138 fo =1, f =fp; i <
139 f && f->fr_savpc; i+
140 if (l1->stack[i]
141 n = 0;
142 br eak;
143

144 if (n)

145 return 1;

146 }

147 }

= 1;
ro(i

|
+
!

149 /* create a new exc_list structure and tack it on the list
150 for (n =1, f =fp; n <log_depth & f && f->fr_savpc;

151 n++, f = FRAMEP(f->fr_savfp)) ;

152 if ((I = (struct exc_list *)malloc(sizeof (struct exc_|ist)
153 (n - 1) * sizeof(char *))) != NULL) {

154 | - >next NULL;

155 | - >addr addr;

156 | - >code code;

157 | ->nstack = ((log_depth < 1)? 0 : n);

158 | ->stack[0] = stk;

159 for (i =1; i < n; i++)

160 >stack[i] = (char *)fp->fr_savpc;

161 = FRAMEP(f p->fr_savfp);

162 }

163 if (list)

164 I'l->next =1;

165 el se

166 list =1;

ﬁ__
-

f = FRAMEP(f->fr_savfp))

og_depth & i < |->nstack &&
= (char *)f->fr_savpc) {

*/

+
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167 }
168 return 0;
169 }

__unchanged_portion_omtted_
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56 #define half
57 #define two
58 #define two52
59 #define two27
60 #define twonR6
61 #define twonB2
62 #define twonb4
63 #define huge
64 #define tiny
65 #define tiny2

0000000000
LONRORONEO
cccocoocaan

67 static const unsigned int fsr_rm= 0xc0000000u;

69 /*

70 * fma for SPARC. 64-bit double precision, big-endian

71 */

72 doubl e

73 __fma(double x, double y, double z) {

74 uni on {

75 unsi gned i[2];

76 doubl e d;

77 } oxx, vy, zz;

78 doubl e xhi, yhi, xlo, ylo, t;

79 unsi gned int xy0, xyl, xy2, xy3, zO0, zl1, z2, z3, fsr, rm sticky;
79 unsi gned int xy0, xyl, xy2, xy3, z0, zl1, z2, z3, rm sticky;
80 unsigned int fsr;

80 int hx, hy, hz, ex, ey, ez, exy, sxy, sz, e, ibit;

81 vol atil e double dummy;

83 /* extract the high order words of the argunents */

84 xx.d = x;

85 yy.d =y;

86 zz.d = z;

87 hx = xx.i[0] & ~0x80000000;

88 hy = yy.i[0] & ~0x80000000;

89 hz = zz.i[0] & ~0x80000000;

91 /* dispense with inf, nan, and zero cases */

92 if (hx >= 0x7ff00000 || hy >= 0x7ff00000 || (hx | xx.i[1]) == 0 ||
93 (hy | yy.i[1]) == 0) /* x or y is inf, nan, or zero */
94 return (x * y + z);

96 if (hz >= Ox7ff00000) /* z is inf or nan */

97 return (x + z); /* avoid spurious under/overflowin x * y */
99 if ((hz | zz.i[1]) == 0) /* z is zero */

100 /*

101 * X * yisnt zero but could underflow to zero,

102 * so don’t add z, lest we perturb the sign

103 */

104 return (x * vy);

106 /*

107 * now X, y, and z are all finite and nonzero; save the fsr and
108 * set round-to-negative-infinity nmbde (and cl ear nonstandard
109 */m)de before we try to scal e subnornal operands)

110 *

111 _ fenv_getfsr32(&fsr);

112 _ fenv_setfsr32(& sr_rm;
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114 /* extract signs and exponents, and nornalize subnormals */
115 sxy = (xx.i[0] ~ yy.i[0]) & 0x80000000;

116 sz = zz.i[0] & 0x80000000;

117 ex = hx >> 20;

118 if (lex) {

119 xXx.d = x * twob2;

120 ex = ((xx.i[0] & ~0x80000000) >> 20) - 52;

121 }

122 ey = hy >> 20;

123 if (ley) {

124 yy.d =y * tw52

125 ) ey = ((yy.i[0] & ~0x80000000) >> 20) - 52;
126

127 ez = hz >> 20;

128 if (lez) {

129 zz. d =z * twb

130 ez = ((zz.i[0] & ~0x80000000) >> 20) - 52;

131 }

133 I * nultiplyxyto 106 bits */

134 exy = ex + ey - Ox3ff;

135 xx.i[0] = (xx.i[0] & Oxfffff) | Ox3ff00000;

136 yy.i[0] = (yy.i[0] & Oxfffff) | Ox3ff00000;

137 X = xx.d;

138 y = yy.d;

139 xhi = ((x + twonR6) + two27) - two27;

140 yhi = ((y + twonR26) + two27) - two27;

141 xlo = x - xhi;

142 ylo =y - yhi;

143 X *=vy;

144 y = ((xhi * yhi - x) + xhi * ylo + xlo * yhi) + xlo * ylo;
145 if (x >=tw) {

146 x *= hal f;

147 y *= half;

148 exy++;

149 1

151 /* extract the significands */

152 xx.d = x;

153 xy0 = (xx i[0] & Oxfffff) | Ox100000

154 xyl = xx.i[1];

155 yy.d =t =y + twonB2

156 Xy2 = yy.i[1];

157 yy.d = (y - (t - twonB2)) + twonb4;

158 xy3 = yy.i[1];

159 z0 = (zz.i[0] & Oxfffff) | 0x100000;

160 z1 = zz.i[1];

161 z2 = 23 = 0;

163 /*

164 * now x*y is represented by sxy, exy, and xy[0-3], and z is
165 * represented |ikew se; swap if need be so |xy| <= |z|
166

167 |f (exy > ez || (exy == ez & (xy0 > z0 || (xy0 == z0 &&
168 (Xyl > z1 || (xyl ==z1 && (xy2 | xy3) !=0)))))) {
169 = SXY; SXy = Sz; Sz = g

170 e = exy, exy = ez, ez = e;

171 e = xy0; xy0 = 20; z0 = e;

172 e = xyl; xyl = z1; z1 = e;

173 z2 = Xxy2; xy2 = 0;

174 z3 = xy3; xy3 = 0;

175 }

177 /* shift the significand of xy keeping a sticky bit */
178 e = ez - exy;

179 if (e > 116) {
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180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

213
214
215
216
217
218
219
220
221
222
223

225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242

244
245

xyO0
xy3 = 1;
} else if (e >= 96) {
sticky = xy3 | xy2 | xyl | ((xy0 << 1) << (127 - e));
Xy3 = xy0 >> (e - 96);
if (sticky)
xy3 | = 1;
xy0 = xyl = xy2 = 0;
} else if (e >= 64) {
sticky = xy3 | xy2 | (
xy3 = (xyl >> (e - 64)
if (stlcky)

xyl = xy2 = 0;

(xyl << 1) << (95 - e));
) | ((xy0 << 1) << (95 - €));

xy3 | = 1;
xy2 = xy0 >> (e - 64);
xy0 = xyl = 0;
} elseif (e >= 32) {
stlcky = xy3 | ((xy2 << 1) << (63 - €));
= (xy2 >> (e - 32)) | ((xyl << 1) << (63 - e));

|f (st|cky)
xy3 | =
Xy2 = (Xyl >> (e - 32)) | ((xy0 << 1) << (63 - e));
xyl = xy0 >> (e 32)
xy0 = 0;
} elseif (e) {
sticky = (xy3 << 1) << (31 - e);
Xy3 = (xy3 >>e) | ((xy2 << 1) << (31 - e));
if (sticky)
xy3 | = 1;
Xy2 = (xy2 >>e) | ((xyl << 1) << (31 - e));
xyl = (xyl >>e) | ((xy0 << 1) << (31 - e));
xy0 >>= eg;

}

/* if this is a magnitude subtract, negate the significand of
if (sxy n sz) {

Xy0 = ~xyO0;
Xyl = ~xyl;
Xy2 = ~xy2;
xy3 = -xy3;
if (xy3 ==

if (?o»+xy2 == 0)
if (++xyl == 0)

XyO++;
}
/* add, propagating carries */
z3 += xy3;
= (z3 < xy3);
z2 += xy2;
if (e) {
Z2++;
= (22 <= xy2);
} else
= (z2 < xy2);
z1 += xyl;
if (e {
z1++;
e = (z1 <= xyl);
} else
= (21 < xyl);
z0 += xyO0;
if (e)

z0++;

/* postnornalize and collect rounding information into z2 */
if (ez <1) {

xy */
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246
247
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249
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277
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288
289
290
291
292
293
294
295
296
297
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301
302
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305
306
307
308
309
310
311

4

/* result is tiny; shift right until exponent is wthin range */

e =1- ez

if (e>56){
=1; /* result can’t be exactly zero */
zO=zl=0,
} elseif (e >= 32)

sticky = z3 |{ z2 | ((z1 << 1) << (63 - €));

z2 = (z1 >> (e - 32)) | ((z0 << 1) << (63 - €));

if (sticky)
z2 | = 1;

z0 >> (e - 32);

z1 =
Z =
} else {
sticky = z3 | (z2 << 1) << (31 - e);
z2 = (z2 > ¢e) | ((z1 << 1) << (31 - €));
if (sticky)
z2 | = 1;
z1 = (z1 >>e) | ((z0 << 1) << (31 - €));
z0 >>= g;

}
ez = 1;
} else if (z0 >= 0x200000) {
/* carry out; shift right by one */
sticky = (z2 & 1) | z3;
z2 = (z2 >> 1) | (z1 << 31);
if (sticky)
2 =1
(zl >> 1) | (z0 << 31);
zO >>= 1;
ez++;
} else {
if (z0O < 0x100000 && (z0 | z1 | z2 | z3) '=0) {
*

* borrow cancel | ation; shift left as nuch as
* exponent all ows

mle (l(zO | (z1 & Oxffe00000)) && ez >= 33) {
z1;

zl = z2;
z2 = 23;
z3 = 0;

ez -= 32;

}
while (z0 < 0x100000 && ez > 1) {
(z0 << 1) | (z1 >> 31);

z0 =
z1 = (z1 << 1) | (z2 >> 31);
z2 = (z2 << 1) | (z3 >> 31);
23 <<= 1,
ez--;
}
}
1f (z3)
2 =1

}

/* get the rounding node and cl ear current exceptions */
rm= fsr >> 30;
fsr & ~FSR_CEXC;

/* strip off the integer bit, if there is one */
ibit = z0 & 0x100000;
if (ibit)
z0 -= 0x100000;
el se {
ez = 0;
if (l(zO| z1 | z2)) { /* exact zero */
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312
313
314
315
316
317

319
320
321
322
323
324

326
327
328

330
331
332
333
334
335
336
337
338
339
340
341

343
344
345
346
347
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357
358
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370
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372
373
374
375
376
377

zz.i[0] = rm== FSR_RM ? 0x80000000 : O;
zz.i[1] = O;
__fenv_setfsr32(&fsr);
return (zz.d);
}
}
/'k
* flip the sense of directed roundings if the result is negative;
* the logic below applies to a positive result
*
if (sz)

rmA=rm>> 1;

/* round and raise exceptions */
if (z2) {
fsr | = FSR_NXGC;

/* decide whether to round the fraction up */
if (rm==FSRRP || (rm== FSR RN && (z2 > 0x80000000u ||
(z2 == 0x80000000u && (z1 & 1))))) {
/* round up and renormalize if necessary */
if (++z1 == 0) {
if (++z0 == 0x100000) {
z0 = 0;

ez++;

}

}

/* check for under/overflow */
if (ez >= Ox7ff
if (rm==FSRRN || rm==FSR RP) {
zz.i[0] sz | Ox7ff00000;

sz | Ox7fefffff;
oxffffffff;

N N
N N
2L B
i

}
fsr |= FSR.OFC | FSR NXG

} else {
zz.i[0] = sz | (ez << 20) | zO;
zz. i[1] = z1;
/*
* libit => exact result was tiny before rounding,
* z2 nonzero => result delivered is inexact
*
if (libit) {
if (z2)
fsr |= FSR_UFC | FSR_NXC,
else if (fsr & FSR_UFM
fsr | = FSR_UFC;
}
}
/* restore the fsr and enmul ate exceptions as needed */
if ((fsr

nv_setfsr32(&f sr);
fsr & FSR OFC) {
dunmmy = huge;
dummy *= huge;
} elseif (fsr & FSR UFC) {
dummy = tiny;
if (fsr & FSR_NXO)

t
& FSR_CEXQ) & (fsr >> 23)) {
e
(

new
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389
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dummy *= tiny;
dumy -= tiny2;
} else {

dummy = huge;
dummy += tiny;

el se

} else {
fsr |= (fsr & Ox1f) << 5;
_ fenv_setfsr32(&fsr);

}
return (zz.d);

390 }

__unchanged_portion_onitted_
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* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License")
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensol aris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.

*

* \Wen distributing Covered Code, include this CDDL HEADER i n each

* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* |f applicable, add the follow ng below this CDDL HEADER, with the
*
*
*
*
*

fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [*
26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */
30 #if defined( ELFOBJ)
31 #pragma weak nearbyint = __ nearbyint
32 #endi f
34 /*
35 * nearbyint(x) returns the nearest fp integer to x in the direction
36 * corresponding to the current rounding direction w thout raising
37 * the inexact exception.
38 *
39 * nearbyint(x) is x unchanged if x is +/-0 or +/-inf. If x is NaN
40 * nearbyint(x) is also NaN
*

/

43 #include "libmh"
44 #include "fenv_synonyns. h"
45 #incl ude <fenv. h>

47 doubl e

48 __nearbyi nt (doubl e x) {

49 uni on {

50 unsigned i[2];

51 doubl e d;

52 } oxx;

53 unsi gned hx, sx, i, frac;

54 int rm j;

56 xx.d = Xx;

57 sx = xX.i[H WORD] & 0x80000000;

58 hx = xx.i[H WORD] & ~0x80000000;

60 /* handle trivial cases */

61 if (hx >= 0x43300000) { /* x is nan, inf, or already integral */
62 if (hx >= Ox7ff00000) /* x is inf or nan */
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63 #if defi ned( FPADD_TRAPS_| NCOVPLETE_ON_NAN)

64 “return (hx >= 0x7ff80000 ? x : X + X);

65 /* assunes sparc-like QNaN */

66 #el se

67 return (x + x);

68 #endi f

69 return (x);

70 } elseif ((hx | xx.i[LOAORD]) == 0) /* x is zero */
71 return (x);

73 /* get the roundi ng node */

74 rm = fegetround();

76 /* flip the sense of directed roundings if x is negative */
77 if (sx & (rm== FE_UPWARD || rm == FE_DOANWARD))

78 rm = (FE_UPWARD + FE_DOWNWARD) - rm

80 /* handle | x| <1 */

81 if (hx < 0x3ff00000) {

82 if (rm== FE_UPWARD || (rm == FE_TONEAREST &&

83 (hx >= Ox3fe0000&&((hx&0xfffff) |

84 xx.i [HHWORD] = sx | 0x3ff00000;

85 el se

86 XX. |[HI WORD] = sX;

87 xX.i [ LOAORD] = O;

88 return (xx.d);

89 }

91 /* round x at the |nteger bit */

92 j = 0x433 - (hx >> 20);

93 if (] >= 32) {

94 i =1<<(j - 32);

95 frac = ((xx.i[HIWORD] << 1) << (63 - j)) |

96 (xx.i[LONORD] >> (] - 32));

97 if (xx.1[LONORD] & (I - 1))

98 frac | = 1,

99 if (!frac)

100 return (x)

101 xX.i [ LONORD] = O;

102 xx. i [HWORD &= ~(i - 1);

103 if ((rm== FE_UPWARD) || ((rm == FE_TONEAREST) &&
104 ((frac > 0x80000000u) || ((frac == 0x80000000) &&
105 (xx.i[HHWORD] & i)))))

103 if (rm== FE_UPWARD || (rm == FE_TONEAREST &&

104 (frac > 0x80000000u || (frac == 0x80000000) &&
105 (xx.i[HHWORD] & i))))

106 XX. 1 [HWORD] +=i;

107 } else {

108 i =1<<j;

109 frac = (xx.i[LOAORD] << 1) << (31 - j);

110 if (!frac)

111 return (x);

112 xx.i[LOAORD] & ~(i - 1);

113 if ((rm== FE_UPWARD) || ((rm == FE_TONEAREST) &&
114 (frac > 0x80000000u || ((frac == 0x80000000) &&
115 (xx.i[LOMORD] & i))))) {

113 if (rm== FE_UPWARD || (rm == FE_TONEAREST &&
114 (frac > 0x80000000u || (frac == 0x80000000) &&
115 (xx. |[LO/‘O?D] i)))) {

116 XX. i [ LONORD] |,

117 if (xx. |[LO/\£RD] == 0)

118 XX. i [ H WORD] ++;

119 }

120 }

121 return (xx.d);

122 }

__unchanged_portion_omtted_
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* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License")
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensol aris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.

*

* \Wen distributing Covered Code, include this CDDL HEADER i n each

* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* |f applicable, add the follow ng below this CDDL HEADER, with the
*
*
*
*
*

fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [*

26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

31 #pragma weak nearbyintf = _ nearbyintf

32 #endi f

34 #include "libmh"

35 #include "fenv_synonyns. h"

36 #include <fenv. h>

38 float

39 _ _nearbyintf(float x) {

40 uni on {

41 unsi gned i;

42 float f;

43 } oxx;

44 unsi gned hx, sx, i, frac;

45 int rm

47 xx. f = x;

48 sX = xX.i & 0x80000000;

49 hx = xx.i & ~0x80000000;

51 /* handle trivial cases */

52 if (hx >= 0x4b000000) { /* x is nan, inf, or already integral */
53 if (hx > 0x7f800000) /* x is nan */
54 return (x * x); /* + ->* for Cheetah */
55 return (x);

56 } else if (hx == 0) /* x is zero */
57 return (x);

59 /* get the rounding node */

60 rm = fegetround();

62 /* flip the sense of directed roundings if x is negative */

new usr/src/lib/libm comon/ nBx/ nearbyintf.c

63
64

if (sx & (rm== FE_UPWARD || rm == FE_DOWWARD) )
rm= (FE_UPWARD + FE_DOWNWARD) - rm

/* handle | x| <1 */
if (hx < Ox3f 800000) {
if

(rm== FE_UPWARD || (rm == FE_TONEAREST && hx > Ox3f 000000))

xx.1 = sx | 0x3f800000;
el se

XX. 1 = sX;
return (xx.f);

1 << (0x96 - (hx >> 23));

}

/* round x at the integer bit */
i =

fra

i

rac = hx & (i - 1);
f (!frac)

return (x);
hx &= ~(i -

if (rm== FE LPMRD|| (rm == FE_TONEAREST && (frac > (i
((fr (i >> 1)) & (hx &I)))))
(frac == (| >> 1)) && (hx
xx.i =sx | (hx +1i);
el se
xx.i = sx | hx;
return (xx.f);

__unchanged_portion_onitted_
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 1451 case 3 /* (X+2)*(X+l)*yy */
68985 Sun May 11 12:16:20 2014 1452 z1 = x + one;
new usr/src/lib/libm comon/ nBx/tgama. c 1453 z2 = X + 2.0;
IR R R R R R R R R R R RS R R R RS RS E R E RS R RS ERREREREEEEEEEE] 1454 Z = Zl * 22
__unchanged_portion_omtted_ 1455 xh = (double) ((float) z);
1456 zh = (double) ((float) zl1);
1392 /* | NDENT OFF */ 1457 xI = (x - (zh - one)) * (z2 + zh) - (xh - zh * (zh + one));
1393 static const double 1458 rr.h = xh * yy. h;
1394 /* 0.134861805732790769689793935774652917006 */ 1459 rr.l =z * yy.l +xI * yy.h
1395 t0z1 = 0.1348618057327907737708, 1460 br eak;
1396 t0z1_| = -4.0810077708578299022531e- 18,
1397 /* 0.461632144968362341262659542325721328468 */ 1462 case 4: /* (x+1) (x+3) *(x+2) *yy */
1398 t0z2 = 0.4616321449683623567850, 1463 z1 = x + 2.0
1399 t0z2_| = -1.5522348162858676890521e- 17, 1464 z2 = (x + one) * (x + 3.0);
1400 /* 0.819773101100500601787868704921606996312 */ 1465 zh = zl,
1401 t0z3 = 0.8197731011005006118708, 1466 _Laz = 0;
1402 t0z3_| = -1.0082945122487103498325e- 17; 1467 __H (zh) & Oxfffffff8; /* zh 18 bits mantissa */
1403 /* 1.134861805732790769689793935774652917006 */ 1468 zI =x - (zh - 2.0);
1404 /* | NDENT ON */ 1469 z =2z1* z2;
1470 xh = (doubl e) ((float) z);
1406 /* gamma(x+i) for 0 <= x <1 */ 1471 x|l = * (z2 + zh * (zl+zh)) (xh - zh * (zh * zh - one));
1407 static struct Double 1472 rr.h = xh * yy. h;
1408 gamn(int i, double x) { 1473 rr.l =z * yy.l +xl * yy. h;
1409 struct Double rr = {0.0L, 0.0L}, vyy; 1474 br eak;
1409 struct Double rr, yy; 1475 case 5: [* ((x+1) *(x+4) *(x+2) *(x+3) ) *yy */
1410 double r1, r2, t2, z, xh, xI, yh, yl, zh, z1, z2, zl, x5, wh, w; 1476 z1 = x + 2.0;
1477 z2 = x + 3.0;
1412 /* conpute yy = gamma(x+1l) */ 1478 z =2z1* ;
1413 if (x > 0.2845) { 1479 zh = (double) ((float) zl1);
1414 if (x >0.6374) { 1480 yh = (double) ((float) z);
1415 rl = x - t0z3; 1481 yl = (x - (zh - 2.0)) * (22+zh) - (yh - zh * (zh + one));
1416 r2:(double) ((float) (r1 - t0z3_1)); 1482 z2 =z - 2.0;
1417 t2 = r2; 1483 z *= z2;
1418 yy:GT3(r2 t2 - t0z3_1); 1484 xh = (double) ((float) z);
1419 } else { 1485 xI =yl * (z2 + yh) - (xh - yh * (yh - 2.0));
1420 rl = 1486 rr.h = xh * yy. h;
1421 r2=(d0ub|e) ((float) (r1 - t0z2_1)); 1487 rr.l =z * yy. I +xlI * yy. h;
1422 t2 =rl1 - r2; 1488 br eak;
1423 yy = GT2(r2 t2 - t0z2_1); 1489 case 6: [* ((X+1) *(x+2) *(x+3) *(x+4) *(x+5) ) *yy */
1424 } 1490 z1 = x + 2.0;
1425 } else { 1491 z2 = X + 3.0;
1426 rl = x - t0zl; 1492 z =z1* z22;
1427 r2=(doub|e) ((float) (r1 - t0zl_l)); 1493 zh = (double) ((float) z1);
1428 t2 = r2; 1494 yh = (double) ((float) z);
1429 yy:GTl(rZ t2 - t0zl_1); 1495 z1 = x - (zh - 2.0);
1430 } 1496 yl =2z1 * (z2 + zh) - (yh - zh * (zh + one))
1497 z2 =z - 2.0;
1432 /* conpute gamma(x+i) = (x+i-1)*...*(x+1)*yy, O0<i<8 */ 1498 x5 = x + 5.0;
1433 switch (i) { 1499 z *= z2;
1434 case O: I* yylx */ 1500 xh = (doubl e) ((float) z);
1435 rl = one / Xx; 1501 zh += 3.0;
1436 xh = (double) ((float) x); /* X is not tiny */ 1502 x| yI * (z2 + yh) - (xh - yh * (yh - 2.0));
1437 rr.h = (double) ((float) ((yy. h +yy. 1) *rl)); 1503 /* xh+xl (x+1)* LR (x+4)
1438 rr.l =rl1* (yy.h - rr.h * xh) 1504 [* wh+w =(x+5) *yy */
1439 ((r2 * rr.h) * (x - xh) - rl o xoyy.l); 1505 wh = (doubl e) ((float) (x5* (yyh+yy|)))
1440 br eak; 1506 w = (z1 * yy.h + x5 * 1) (wh - zh * yy.h);
1441 case 1: I* yy */ 1507 rr.h = wh * xh;
1442 rr.h =yy. h; 1508 rr.l =z *wW + xlI * wy
1443 rre.l =yy. | 1509 br eak;
1444 br eak; 1510 case 7: % ((X+1) *(x+2) *(x+3) *(x+4) * (x+5) *(x+6) ) *yy */
1445 case 2: [* (x+1)*yy */ 1511 z1 = x + 3.0;
1446 z = X + one; /* may not be exact */ 1512 z2 = X + 4.0;
1447 = (doubl e) ((float) z); 1513 z =22 * z1;
1448 rr.h = zh * yy. h; 1514 zh = (double) ((float) z1);
1449 rr.l =z * yy.l + (x - (zh - one)) * yy.h; 1515 yh = (double) ((float) z); /* yh+yl = (x+3) (x+4) */
1450 br eak; 1516 yl = (x - (zh - 3.0)) * (z2 + zh) - (yh - (zh * (zh * one)));
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1517 z1 = X + 6.0; 1582 xk = -2 + (Ix & 1);
1518 z2 =z - 2.0; [* 22 = (x+2)*(x+5) */ 1583 } else if (ix >= 0x3ff00000) {
1519 z *= z2 1584 = (ix >> 20) - Ox3ff;
1520 xh = (d ble) ((float) z) 1585 |f (k > 20) {
1521 xI =yl * (z2 + yh) - (xh - yh * (yh - 2.0)); 1586 j = 1Ix > (52 - ;
1522 /* xh+xl (x+2)* L F(x+B) 1587 if o((j << (52 - k)) ==1x)
1523 [% whwl =(x+1) (x+6) * yy */ 1588 xk = -2 +(j &1);
1524 z2 -= 4.0; [* 22 = (x+1)(x+6) */ 1589 el se
1525 wh = (do uble) ((float) (22* (yyh+yy|))) 1590 xk = &1;
1526 w = (z2 * + yl * (y 0) * yy.h); 1591 } else {
1527 rr.h = wh 1592 i =ix >> (20 - k);
1528 rr.I:z*V\A+xI*V\h; 1593 if o((] <<(20-k)) == ix && Ix == 0)
1529 } 1594 xk = -2 + (] &1);
1530 return (rr); 1595 el se
1531 } 1596 xk = | & 1;
1597 }
1533 doubl e 1598 }
1534 tganmma(doubl e x) { 1599 1f (xk < 0)
1535 struct Double ss, ww 1600 /* ideally gamma(-n)= (-1)**(n+l) * inf, but c99 expect NaN */
1536 double t, t1, t2, t3, t4, t5 w vy, z, z1, z2, z3, z5; 1601 return ((x - x) / (x - x)); /* 0/0 = NaN */
1537 int i, j, k, m ix, hx, xk;
1538 unsi gned | x;
1604 /* negative underflow thresold */
1540 hx = __H(x); 1605 if (ix > 0x4066e000 || (ix == 0x4066e000 && Ix > 11)) {
1541 Ix = __LA(X); 1606 /* x < -183.0 - 11u| p */
1542 ix = hx & Ox7fffffff; 1607 z=t|ny/ X;
1543 y = X; 1608 if (xk == 1)
1609
1545 if (ix < 0x3ca00000) 1610 return (z * t| ny)
1546 return (one / x); /* | x| < 2**-53 */ 1611 }
1547 if (ix >= 0x7ff00000)
1548 /* +Inf -> +Inf, -Inf or NaN -> NaN */ 1613 /* now conpute gama(x) by -1/((sin(pi*y)/pi)*gamma(l+y)), y = -x */
1549 return (x * ((hx<0)’700: X))
1550 if (hx > 0x406573fa || /* x > 171.62... overflow to +inf */ 1615 /*
1551 (hx == 0x406573fa && | x > OxE561F647)) { 1616 * First conpute ss = -sin(pi*y)/pi , so that
1552 z = x| tiny; 1617 * gamma(x) = 1/ (ss*gama(l+y))
1553 return (z * z); 1618 *
1554 } 1619 y = -X;
1555 if (hx >= Ox40200000) { I* x >= 8 */ 1620 j = (int) vy;
1556 = | arge_| gan{x &m ; 1621 z =y - (double) j;
1557 w = ww h + wwl; 1622 if (z > 0.3183098861837906715377675)
1558 __H(w +=m << 20; 1623 if (z > 0.6816901138162093284622325)
1559 return (w); 1624 ss = kpsin(one - 2z);
1560 } 1625 el se
1561 if (hx > 0) { /* 0 <x <8 * 1626 ss = kpcos(0.5 - z);
1561 if (hx >0) { /* x fromO to 8 */ 1627 el se
1562 i = (int) x; 1628 ss = kpsin(z);
1563 ww = gamn(i, X - (double) i); 1629 if (xk == O)
1564 return ( h + wwl); 1630 ss.h = -ss. h;
1565 } 1631 ss.| = -ss.|;
1632 }
1567 /* negative x */
1568 /* 1 NDENT OFF */ 1634 /* Then conpute ww = gamma(1l+y), note that result scale to 2**m*/
1569 /* 1635
1570 * conpute: xk = 1636 |f (] <7 {
1571 * -2 ... xis an even int (-inf is even) 1637 ww = gamn(j + 1, z);
1572 * -1 . X is an odd int 1638 } else {
1573 * +0 ... x is not an int but chopped to an even int 1639 w =y + one;
1574 * +1 ... x is not an int but chopped to an odd int 1640 if ((Ix & 1) == 0) { /* y+1 exact (note that y<184)
1575 */ 1641 = Iarge gam(w, &m;
1576 I * I NDENT ON */ 1642 } else {
1577 xk = 0; 1643 t = w- one;
1578 if (ix >= 0x43300000) ({ 1644 if (t ==y) { /* y+one exact */
1579 if (ix >= 0x43400000) 1645 ww = | ar ge_gan(w &m ;
1580 xk = -2; 1646 } else { /* use y* garma(y) */
1581 el se 1647 if (j ==7)
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1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659

1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676

1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704 }

el se
ww = | arge_gam(y, &m;
t4d = wwh + wwl;
tl = (double) ((float) vy);
t2 = (double) ((float) t4);
/* t4 will not be too large */
wwl =y * (wl - (t2 - wh)) + (y - t1) * t2;
ww. h =t1 * t2;
}
}
}
/* conpute 1/(ss*ww) */
t3 =ss.h + ss.|;
t4d = ww.h + wwl;
tl = (double) ((float) t3);
t2 = (double) ((float) t4);
z1 = ss.| - (t1l - ss.h); /* (tl,z1) = ss */
z2 = ww. | - (t2 - ww h); [* (t2,22) = ww */
t3 =t3 * t4; [* t3 = ss*ww */
z3 = one / t3; /[* 23 = 1/ (ss*ww) */
t5 =tl1 * t2;
z5 =z1 * t4 +tl1 * z2; /* (t5,2z5) = ss*ww */
tl = (double) ((float) t3); /* (t1,z1) = ss*ww */
z1 =25 - (tl1 - t5);
t2 = (double) ((float) z3); /* leading 1/(ss*ww) */
z2 =23 * (t2* z1 - (one - t2 * t1))
z =12 - 22
/* check whet her z*2**-m underflow */
if (m!=0)
hx = __H(z)
i = hx & 0x80000000
ix = hx N i;
j =ix >> 20
if (j>m{
ix -= m<< 20;

_H{((z) =ix"™i;
} elseif ((m-j) >52) {
/* underflow */
if (xk == 0)
z = -tiny * tiny;

el se
z = tiny * tiny;

} else {

/* subnornmal */

m -= 60;

t = one;

__Hi(t) -= 60 << 20;

iX -= m<< 20;

_H{((z) =ix"™i;

z *=t;

}

}
return (z);

__unchanged_portion_omtted_
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 449 ret urn (rr)
15261 Sun May 11 12:16:22 2014 450 }
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IR R R R R R R R R R R RS R R R RS RS E R E RS R RS ERREREREEEEEEEE] 452 flo
__unchanged_portion_omtted_ 453 tgammf(float xf) {
454 | oat zf;
390 /* | NDENT OFF */ 455 doubl e ss, ww,
391 static const double 456 double x, y, z;
392 t0z1 = 0.134861805732790769689793935774652917006, 457 int i, j, k, ix, hx, xk;
393 t0z2 = 0.461632144968362341262659542325721328468,
394 t0z3 = 0.819773101100500601787868704921606996312; 459 hx = *(int *) &xf;
395 /* 1.134861805732790769689793935774652917006 */ 460 ix = hx & Ox7fffffff;
396 /* | NDENT ON */
462 X = (double) xf;
398 /* 463 if (ix < 0x33800000)
399 * gamma(x+i) for 0 <= x <1 464 return (1.0F / xf); [* | x] < 2**-24 */
400 *
401 static double 466 if (ix >= 0x7f800000)
402 gamn(int i, double x) { 467 return (xf * ((hx <0)? 0.0F : xf)); /* +-Inf or NaN */
403 double rr = 0.0L, vyy;
403 double rr, yy; 469 if (hx > 0x420C290F) /* x > 35.040096283... overflow */
404 doubl e z1, z2; 470 return (float)(x / tiny);
406 /* conpute yy = gama(x+1l) */ 472 if (hx >= 0x41000000) /* x >= 8 */
407 if (x > 0.2845) { 473 return ((float) large_gamx));
408 if (x >0. 6374)
409 yy = GI3(x - t0z3); 475 if (hx >0) { /* 0 <x < 8*/
410 el se 475 if (hx >0) { /* x fromO to 8 */
411 yy = GI2(x - t0z2); 476 i = (int) xf;
412 } else 477 return((float) gamn(i, x - (double) i));
413 yy = GI1(x - t0zl); 478 }
415 /* compute gamma(x+i) = (x+i-1)*...*(x+1)*yy, 0<i<8 */ 480 /* negative x */
416 switch (i) { 481 /* | NDENT OFF */
417 case O: I* yylx */ 482 I*
418 rr =yy |l x; 483 * conpute xk =
419 br eak; 484 * -2 X is an even int (-inf is considered even)
420 case 1: I* yy */ 485 * -1 ... xis an odd int
421 rro=yy; 486 * +0 ... x is not an int but chopped to an even int
422 br eak; 487 * +1 ... x is not an int but chopped to an odd int
423 case 2: [* (x+1)*yy */ 488 */
424 rr = (x + one) * yy; 489 /* | NDENT ON */
425 br eak; 490 xk = 0;
426 case 3: [* (x+2) *(x+1)*yy */ 491 i f (|x >= 0x4b000000) {
427 rr = (x +one) * (x + tw) * yy; 492 if (ix > Ox4b000000)
428 br eak; 493 xk = -2;
494 el se
430 case 4: [* (X+1) *(x+3) *(x+2) *yy */ 495 xk = -2 + (ix & 1);
431 rr = (x +one) * (x +tw) * ((x + 3.0) * yy); 496 } else if (ix >= 0x3f800000) {
432 br eak; 497 k = (ix >> 23) - Ox7f;
433 case 5: /* ((x+1)* (x+4) (x+2) (x+3)) yy */ 498 j =ix >> (23 - k);
434 z1 = (x +two) * (x + 3.0) 499 1t ((j <<(23— k)) == ix)
435 22:(x+one)*(x+4.0); 500 -2+ (] &1);
436 rro=2z1* z2; 501 el se
437 br eak; 502 xk = &1;
438 case 6: [* ((X+1) *(x+2) *(x+3) *(x+4) *(x+5) ) *yy */ 503 }
439 z1 = (x + two) * (x + 3.0); 504 |f(xk<0){
440 z2 = (x + 5.0) * yy; 505 * 0/0 invalid NaN, ideally gamma(-n)= (-1)**(n+l) * inf */
441 rr=2z1* (z1 - two) * z2; 506 zf = xf - xf;
442 break; 507 return (zf | zf);
443 case 7: [* ((x+1)* (x+2) (X+3) *(x+4) * (x+5) *(x+6) ) *yy */ 508 }
444 z1 = (x + two) * (x + 3.0);
445 z2 = (x +5.0) * (x +6.0) * yy; 510 /* negative underflow thresold */
446 rr =z1* (z1 - two) * z2; 511 if (ix > 0x4224000B) { /* x < -(41+11ulp) */
447 br eak; 512 if (xk == 0)

448 } 513 z = -tiny;
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514 el se

515 z = tiny;

516 return ((float)z);

517 }

519 /* 1 NDENT OFF */

520 5* now conpute gamma(x) by -1/((sin(pi*y)/pi)*gama(l+y)),
521 *

522 * First conpute Ss = -si n(pl*y)/pl , SO that
523 * gamma(x) = 1/(ss* gan'na( 1+y))

524 */

525 /* | NDENT ON */

526 y = -X;

527 ] = (int) vy;

528 z =y - (double) j;

529 if (z > 0.3183098861837906715377675)
530 if (z>0. 6816901138162093284622325)
531 ss = kpsin(one - 2z);
532 el se

533 ss = kpcos(0.5 - z);
534 el se

535 ss = kpsin(z);

536 if (xk == 0)

537 SS = -ss;

539 /* Then conmpute ww = gammma(1l+y) */
540 if (j <7)

541 ww = gamn(j + 1, z);

542 el se

543 ww = | arge_gam(y + one);

545 /* return 1/ (ss*ww) */

546 return ((float) (one / (ww * ss)));
547 }

__unchanged_portion_onitted_
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-x */
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__unchanged_portion_omtted_

850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875

/* | NDENT OFF */
static const |ong double

/* 0.13486180573279076968979393577465291700642511139552429398233 */
#i f defined(__x86)

t0z1 = 0.1348618057327907696779385054997035808810L,

t0z1 | = 1.1855430274949336125392717150257379614654e- 20L,
#el se

t0z1 = 0.1348618057327907696897939357746529168654L,

t0z1 | = 1.4102088588676879418739164486159514674310e- 37L,
#endi f

/* 0.46163214496836234126265954232572132846819620400644635129599 */
#i f defined(__x86)

t0z2 = 0.4616321449683623412538115843295472018326L,
t0z2_| = 8.84795799617412663558532305039261747030640e- 21L,
#el se

t0z2 = 0.46163214496836234126265954232572132343318L,
t0z2_| = 5.03501162329616380465302666480916271611101e- 36L,
#endi f

/* 0. 81977310110050060178786870492160699631174407846245179119586 */
#if defi ned(_ 6)
t0z3 = 0.81977310110050060178773362329351925836817L,

t0z3_| = 1. 350816280877379435658077052534574556256230e- 22L
#el se

t0z3 = 0.8197731011005006017878687049216069516957449L,
t0z3_| = 4.461599916947014419045492615933551648857380e- 35L
#endi f

876 ;

877

879
880
881
882
883
884
884
885

887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908

/* | NDENT ON */

/*
* gamma(x+i) for 0 <= x <1
*/

static struct LDouble

gamn(int i, long double x) {
struct LDouble rr = {0.0L, 0.0L}, vyy;
struct LDouble rr, yy;

long double r1, r2, t2, z, xh, x|, yh, yl, zh, z1, z2, zl, x5, wh, W;

/* conpute yy = gama(x+1l) */
if (x > 0.2845L)
if (x> 0 6374L) {

= x - t0z3;

r2 = CH(PPED((rl - t0z3_1));
t2 =rl1- r2
yy = GI3(r2, t2 - t0z3_l);

} else {
rl =x - t0z2;
r2 = CHOPPED((r1 - t0z2_l));
t2 =rl1- r2
yy = GI2(r2, t2 - t0z2_1);

} else {

rl = x - t0z1;

r2 = CHOPPED((r1 - t0z1_1));

t2 =r1 - r2;

yy = GIi(r2, t2 - t0z1_1);

/* conpute gamma(x+i) = (x+i-1)*...
switch (i) {
case O:

*(x+1)*yy, O<i<8 */
I* yylx */

new usr/src/lib/libm comon/nBx/tgammal . c

909 rl = one / Xx;

910 xh = CHOPPED( (X)) ; /* x is not tiny */
911 rr.h:CI-KPPED(((yy.h+ny) * rl))

912 re.l =r1* (yy.h - rr.h xh) ((rl *rr.h) * (x - xh) -
913 rl * yy.l)

914 br eak;

915 case 1: I* yy */

916 rr.h =yy. h;

917 rre.l o =yy. |

918 break;

919 case 2: [* (x+1)*yy */

920 Z = X + one; /* may not be exact */

921 zh = CH(PPED((Z))

922 rr.h = zh .

923 re.l =z * yy.l +(x- (zh - one)) * yy.h;
924 br eak;

925 case 3: [* (x+2) *(x+1) *yy */

926 z1l = x + one;

927 z2 = x + 2.0L;

928 z =21 * z2;

929 xh = CHOPPED( ( z

930 zh = CHOPPED( (z1));

931 xI = (x - (zh - one)) * (z2 + zh) - (xh - zh * (zh + one));
933 rr.h = xh * yy. h;

934 rr.l =z * yy. I +xlI * yy. h;

935 break;

937 case 4: [* (x+1) *(x+3) *(x+2) *yy */

938 z1 = x + 2.0L;

939 z2 = (x + one) * (x + 3.0L);

940 zh = CHOPPED(z1);

941 zI = x - (zh - 2.0L);

942 xh = CHOPPED(z2);

943 xI =zl * (zh + z1) - (xh - (zh * zh - one));
945 [* wh+w =(x+2) *yy */

946 wh = CHOPPED((z1 * (yy.h + yy.1)));

947 w = (zl * yy.h +z1 * yy.1) - (wh - zh * yy.h);
949 rr.h = xh * wh;

950 rr.l =z2*wW + xI * wh

952 br eak;

953 case 5: [* ((X+1) *(x+4) *(x+2) *(x+3) ) *yy */
954 z1 = x + 2.0L;

955 z2 = + 3. 0L;

956 z = zl * z22;

957 zh = CHCPPED((zl))

958 yh = CHOPPED( z))

959 yl = (x - (zh - 2.0L)) * (z2 + zh) - (yh - zh * (zh + one));
960 z2 =z - 2.0L;

961 z *= z2;

962 xh = CHOPPED((z));

963 xI =yl * (z2 + yh) (xh - yh * (yh - 2.0L));
964 rr.h = xh * yy. h;

965 rr.l =z * yy.l +xl * yy. h;

966 br eak;

967 case 6: [* ((x+1) *(x+2) *(x+3) *(x+4) *(x+5) ) *yy */
968 z1 = x + 2.0L;

969 z2 = x + 3.0L;

970 z =21 * z22;

971 zh = CHOPPED((z1));

972 yh = CHOPPED((z));

973 z1 = x - (zh - 2.0L);

974 yl =21 * (z2 + zh) - (yh - zh * (zh + one));
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975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009

1011
1012
1013
1014
1015
1016

1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033

1035
1035
1036
1037
1038
1039

z2 =z - 2.0L;
x5 = X + 5.0L;
z *=
xh = CI-KPPED(Z)
zh += 3.0;
xI =yl * (z2 + yh) - (xh - yh * (yh - 2.0L));
/* xh+xl (x+l)* Lox(x+4) x/
/* wh+w =(x+5) *yy */
wh = CHOPPED((x5 * (yy.h + - I)))
W= (Zl * yy h + x5 * yy.l) - zh * yy.h)
rr.h = wh
rr.l =z * mA + x|l * wh;
br eak;
case 7: % ((X+1) *(x+2) *(x+3) *(x+4) * (x+5) *(x+6) ) *yy */
z1 = x + 3.0L
z2 = x + 4.0L
z =22 * z1;
zh = CHOPPED((z1));
yh = CHOPPED((z)); /* yh+yl = (x+3)(x+4) */
yl = (x - (zh - 3.0L)) * (z2 + zh) - (yh - (zh * (zh + one)))
z1 = x + 6.0L;
z2 =z - 2.0L; [* z2 = (x+2)*(x+5) */
z *= z2;
xh = CHOPPED((2));
xI =yl * (22+yh) - (xh - yh* (yh— 2.0L));
xh+xl =(x+2) *...*(x+5) */
/* +\M (x+1)(x+6) yy */
z2 -= 4.0L; [* z2 = (x+1)(x+6) */
wh = CHOPPED( (22 * (yy h +yy.1)));
M = (z2 * yy.l + y.h) - (wh - (yh - 6.0L) * yy.h)
.h = wh * xh;
=z *wW + xI * wh;

}
return (rr);

| ong doubl e
tgamal (1 ong doubl e x) {

struct LDouble ss, ww,

long double t, t1, t2, t3, t4, t5, w vy, z, z1, z2, z3, z5;
int i, j, m ix, hx, xk;

unsi gned | x;

hx = HO_WORD( x) ;

Ix = H3 V!}IXX);

ix = hx Ox7fffffff

y =X

if (ix < 0x3f8e0000) { /* x < 2**-113 */
return (one / Xx);

}

if (ix >= 0x7fff0000)
return (x * ((hx < 0)? zero : Xx));
if (x > overflow) /* overflow threshold */
return (x * 1.0e4932L);
if (hx >= 0x40020000) { /* x >= 8 */
= Iarge gar’r(x &m ;
w—ww. VW,
return (scalbnl(w m);

/* Inf or NaN */

}

if (hx > 0) { /* 0 <x <8 *

if (hx >0) { /* x fromO0 to 8 */
i = (int) x;
ww = gamn(i, X - (long double) i);
return (ww.h + ww.1);
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| NDENT OFF */
negative x */

1040 /*
1041 I*
1042 /*
1043 * conpute xk =
1044 * -2 ...
* -1 ...
* +0 ...
* +1 ...

1045

1046

1047

1048 */

1049 /* 1 NDENT ON */

1050 xk = 0;

1051 #if defined(__x86)

1052 if (ix >= 0x403e0000) { /* x >= 2**63 } */

1053 if (ix >= 0x403f0000)

1054 xk = -2;

1055 el se

1056 xk = -2 + (Ix &1);

1057 #el se

1058 if (ix >= 0x406f0000) { /* x >= 2**112 */

1059 if (ix >= 0x40700000)

1060 xk = -2;

1061 el se

1062 xk = -2 + (Ix & 1);

1063 #endi f

1064 } else if (ix >= 0x3fff0000) {

1065 w = -

1066 tl

1067 t2
t3
if

an odd int
not an int but chopped to an even int
not an int but chopped to an odd int

X X X X

1068
1069
1070
1071 xk = -2
1072 el se

1073 xk = -
1074 } else {

1075 if (t2 == t3)
1076 xk =0
1077 el se

1078 xk =1
1079 }

1080 }

1082 if (xk < 0)

{
1083 /* return NaN. ldeally gamma(-n)= (-1)**(n+l) * inf */

1084 return (x - x) / (x - x)
1085 }

1087 I*

1088 * negative underflow thresold -(1774+9ul p)

1089 */

1090 if (x < -1774.0000000000000000000000000000017749370L) {
1091 z =tiny / Xx;

1092 if (xk == 1)

1093 z = -2;

1094 return (z * tiny)

1095 }

1097 /* | NDENT OFF */

1098 I

1099 * now conpute ganmma(x) by -1/ ((sin(pi*y)/pi)*gamma(l+y))
1100 */

1101 /*

1102 * First conpute ss = —S|n(p|*y)/p| so that

1103 * gamma(x) = 1/ (ss*gamma(1l+y))

1104 */

1105 /* | NDENT ON */

an even int (-inf is considered an even #)
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1106 y
1107 j
1108

X3
int
>

Ys

ong double) j;

1109 |f ( 3183098861837906715377675L)

1110 f (z > 0. 6816901138162093284622325L)
1111 ss = kpsin(one - 2z);

1112 el se

1113 ss = kpcos(0.5L - z);

1114 el se

1115 ss = kpsin(z);

1116 if (xk == 0)
1117 ss. h
1118 ss. |
1119 }

(int)
y - (!
z 0.
i

-ss. h;
-ss.|;

1121 /* Then conpute ww = gamma(1l+y), note that result scale to 2**m*/
1122

1123 |f (j <7) {

1124 ww = gamn(j + 1, z);

1125 } else {

1126 w =y + one,

1127 if ((Ix &1) ==0) { /* y+1 exact (note that y<184) */
1128 ww = | arge_gamw, &nm);

1129 } else {

1130 t = w- one;

1131 if (t ==vy) { /* y+one exact */

1132 ww = | arge_ garr(w &m ;

1133 } else { [* use y*gamma(y) */

1134 if (j ==7)

1135 ww = gamn(j, z);

1136 el se

1137 ww = | a

1138 A
1139

1140

1141

1142

1143

1144 }
1145 }

1146

—......,
INTEYN
mian
T
m
2
<
AT

2 - wwh)) + (y - t1)

1148
1149

}

/ onpute 1/(ss*ww) */

t
1150 t

t

t

z

z

ss.h + ss.|;

1151
1152
1153
1154
1155 t3
1156 z3
1157 t5
1158 z5
1159 t1
1160 z1
1161 t2
1162 z2
1163 z =t2 - z2;

55
=
—~——
* Ok kK

*
N
N

~—

* %

; /* leading 1/(ss*ww) */
- (one - t2 * t1));

2

1165 return (scalbnl(z, -m);
1166 }
__unchanged_portion_onitted_

4 will not be too large */
t

* 12
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1#
2 # This file and its contents are supplied under the terms of the
3 # Common Devel oprent and Distribution License ("CDDL"), version 1.0.
4 # You may only use this file in accordance with the terns of version
5 # 1.0 of the CDDL.
6 #
7 # A full copy of the text of the CDDL shoul d have acconpanied this
8 # source. A copy of the CDDL is also available via the Internet at
9 # http://ww. illunps.org/license/ CDDL.

10 #

12 #

13 # Copyright 2011 Nexenta Systens, Inc. Al rights reserved.

14 #

16 LI BMDIR = $(SRO)/1ib/libm

18 nvecOBIS =\

19 __VTBL_atanl.o \

20 __VTBL_atan2.0 \

21 __VvTBL_rsqrt.o \

22 __VTBL_sincos.o \

23 __VTBL_sincos2.0 \

24 __VvTBL_sqrtf.o \

25 __vatan.o \

26 __vatan2.0 \

27 __vatan2f.o \

28 __vatanf.o \

29 __vc_abs.o \

30 __vc_exp.o \

31 _vc_log.o \

32 __vc_pow. o \

33 __vcos.o \

34 __vcoshig.o \

35 __vcoshigf.o \

36 __vcosf.o \

37 __vexp.o \

38 __vexpf.o \

39 __vhypot.o \

40 vhypotf.o \

41 __vlog.o \

42 vl ogf.o \

43 __vpow. o \

44 __vpowf.o \

45 __vrempio2mo \

46 __vrhypot.o \

47 __vrhypotf.o \

48 _vrsgrt.o \

49 _vrsqgrtf.o \

50 _vsin.o \

51 __vsinbig.o \

52 __vsinbigf.o \

53 __vsincos.o \

54 __vsincoshig.o \

55 __vsincoshigf.o \

56 __vsincosf.o \

57 _vsinf.o\

58 _vsgrt.o \

59 _vsgrtf.o \

60 __vz_abs.o \

61 _vz_exp.o \

62 vz_log.o \

new usr/src/lib/libmec/ Makefile.com

128

nmvecvi sCOBJS

nmvecvi sSOBJS

__vz_pow.o \
vatan2_.o \
vatan2f _.o \
vatan_.o \
vat anf _.
vc_abs_.

<
o
[¢]
<
k=]
—~—0000O0
—————

vsincosf_.o \

vsinf_.o \
vsgrt_.o \
vsgrtf_.o \
vz_abs_.o \
vz_exp_.0 \
vz_log_.o \
vz_pow_ .o \
#end

=\
__VvTBL_atanl.o \
__VTBL_atan2.0 \
__VTBL_rsqgrt.o \
__VTBL_sincos.o \
__VTBL_sincos2.0 \
__VvTBL_sqrtf.o \
__vcosbhig.o \
__vcoshigf.o \
__vrempio2mo \
__vsinbig.o \
__vsinbigf.o \
__vsincoshig.o \
__vsincoshigf.o \
#end

=\
__vatan.o \
__vatan2.0 \
__vatan2f.o \
__vatanf.o \
__vcos.o \
__vcosf.o \

__vexpf.o \
__vhypot.o \
__vhypotf.o \
_vlog.o \
_vliogf.o \
__vpow. o \
__vpowf.o \
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129
130
131
132
133
134
135
136
137
138
139

141 nvecvi s2COBJS
142
143
144
145
146
147
148
149
150

152 nvecvi s2SOBJS
153
154
155
156
157

159 i ncl ude
160 i ncl ude
161 i ncl ude

163 LI BS
164 SRCDI R
165 DYNFLAGS

167 LI NTERROFF
168 LI NTERROFF
169 LI NTERROFF
170 LI NTERROFF
171 LI NTERROFF

173 CERRWARN
174 CERRWARN
174 CERRWARN

176 LI NTFLAGS
177 LI NTFLAGS64
178 LI NTFLAGS64

180 CLAGS
181 CFLAGS64

183 ASDEF

185 FLTRPATH sparc
186 FLTRPATH sparcv9
187 FLTRPATH i 386
188 FLTRPATH

190 sparc_CFLAGS +=
191 sparcv9_CFLAGS +
192 CPPFLAGS i 386

ec/ Makefil e.com

__vrhypot.o \
__vrhypotf.o \
_vrsqgrt.o \
_vrsgrtf.o\

__vsin.o\
__vsincos.o \
__vsincosf.o \
_vsinf.o\
_vsgrt.o \
_vsgrtf.o \
#end

=\

__VTBL_sincos.o \

_ _VTBL_sincos2.0 \
__VvTBL_sqrtf.o \
__vcoshig.o \
__vcoshig_ultra3.o \
__vrempio2mo \
__vsinbig.o \
__vsinbig_ultra3.o \
#end

=\
__vcos_ultra3.o \
_vlog_ultra3.o \
_vsin_ultra3.o \
__vsgrtf_ultra3.o \
#end

$(SRO) /i b/ Makefile.lib
$(SRC)/ i b/ Makefile.rootfs
$(LI BVDI R)/ Makefile.libmcom

= $(DYNLI B)
= ../ comon/
+= -zignore

= -errof f=E_FP_DI VI S| ON_BY_ZERO

+= -errof f=E_FP_I NVALID_

+= -errof f =E_BAD_PTR_CAST_ALI GN

+= -errof f =E_ASSI GVENT_CAUSE_LOSS_PREC
+= -errof f =E_FUNC_SET_NOT_USED

+= - _gcc=- Who- par ent heses
+= -_gcc=-Who-uninitialized
+= -_gcc=- Who- unused-vari abl e

+= $( LI NTERROFF)
+= $( LI NTERROFF)
+= -errchk=l ongptr64

+= $( LI NTERROFF)
+= $( LI NTERROFF)

- DLI BWEC_SO BUI LD

$SORI G N cpu/ $$1 SALI ST/ | i bnmvec_i sa. so. 1

$SORI G N . ./ cpu/ $$I SALI ST/ sparcv9/ | i bnvec_i sa. so. 1
$$ORI G N/ | i bnvec/ $$SHWCAP

$( FLTRPATH_$( TARGET_ARCH) )

-_cc=-WD, -xintrinsic
= -_cc=-W),-xintrinsic
+= -Df abs=__f abs
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194 CPPFLAGS - DLI BWEC_SO BUI LD
196 SRCS_nvec_i 386 =\

197 ../common/__vsqrtf.c \

198 #end

200 SRCS nvec_sparc =\

201 $(SRCS_nvec_i 386) \

202 #end

203 SRCS_nvec_sparcv9 =\

204 $(SRCS_nvec_i 386) \

205 #end

207 SRCS_nvec =\

208 $( SRCS_mvec_$( TARGETMACH) ) \
209 ./ common/ __vTBL_atanl.c \
210 ../ conmon/ ~_VvTBL_at an2. c \
211 ..l comon/ __vTBL_ _rsqrt.

212 ../ comon/ __vTBL_si ncos c \
213 ../comon/ __vTBL_sincos2.c \
214 ../ common/__vTBL_sqrtf.c \
215 ../common/__vatan.c \

216 ../comon/__vatan2.c \

217 ../ comon/ __vatan2f.c \
218 ../comon/ _vatanf.c \

219 ../ common/__vc_abs.c \

220 ../comon/ __vc_exp.c \

221 ../comon/__vc_log.c \

222 ../ common/__vc_pow. c \

223 ../ common/__vcos.c \

224 ../ comon/__vcosbhig.c \
225 ../ comon/ __vcosbigf.c \
226 ../common/ __vcosf.c \

227 ../ conmon/__vexp.c \

228 ../common/ __vexpf.c \

229 ../ comon/ __vhypot.c \

230 ../common/ __vhypotf.c \
231 ../common/__vlog.c \

232 ../comon/ __vlogf.c \

233 ../ comon/ __vpow. c \

234 ../ common/ __vpowf.c \

235 ../ conmmon/__vrem pio2mc \
236 ../common/ __vrhypot.c \
237 ../comon/ __vrhypotf.c \
238 ../comon/__vrsgrt.c \

239 ../common/__vrsqrtf.c \
240 ../comon/__vsin.c \

241 ../comon/ __vsinbig.c \
242 ../comon/ __vsinbigf.c \
243 ../ common/ __vsincos.c \
244 ../ conmmon/ __vsincosbhig.c \
245 ../ comon/ __vsincosbhigf.c \
246 ../ comon/__vsincosf.c \
247 ../common/ __vsinf.c \

248 ../common/__vsqgrt.c \

249 ../comon/__vz_abs.c \

250 ../comon/__vz_exp.c \

251 ../comon/_vz_log.c \

252 ../ conmmon/__vz_pow.c \

253 ../comon/vatan2_.c \

254 ../ comon/vatan2f _.c \

255 ../comon/vatan_.c \

256 ../comon/vatanf_.c \

257 ../comon/vc_abs_.c \

258 ../ comon/vc_exp_.c \

259 ../comon/vc_log_.c \
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260 ../ conmon/vc_pow_.c \
261 ../comon/vcos_.c \
262 ../ comon/vcosf_.c \
263 ../ common/vexp_.c \
264 ../ conmon/ vexpf _.c \
265 ../ common/ vhypot _.c \
266 ../ comon/ vhypotf_.c \
267 ../comon/vliog_.c \
268 ../ conmmon/ vl ogf _.c \
269 ../ comon/ vpow_. c \
270 ../ common/ vpowf _.c \
271 ../ common/ vrhypot _.c \
272 ../ common/ vrhypotf_.c \
273 ../comon/vrsqgrt_.c \
274 ../comon/vrsqgrtf_.c \
275 ../comon/vsin_.c \
276 ../ common/vsincos_.c \
277 ../ common/vsi ncosf_.c \
278 ../comon/vsinf_.c \
279 ../comon/vsgrt_.c \
280 ../common/vsqgrtf_.c \
281 ../comon/vz_abs_.c \
282 ../comon/vz_exp_.c \
283 ../comon/vz_log_.c \
284 ../ common/vz_pow_.c \
285 #end

287 . KEEP_STATE:

289 all: $( LI BS)

291 lint: i ntcheck

293 pics/%o: ../ $(TARGET_ARCH)/src/% S
294 $(COWPI LE. s) -0 $@ $<

295 $( POST_PROCESS_0O)

297 pics/%o: ../comon/$$(CHP)/ %S
298 $(COWPILE.s) -0 $@ $<
299 $( POST_PROCESS_O)
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hkkkkkkkkkkkkkkkkhkkkkhkhkkkkkkk Kk kkkkkkkkkkkkkkkkkk ok kk k ok k k%

* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License")
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensolaris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.
*
*
*
*
*
*
*
*
*

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/
25 [*
26 * Copyright 2006 Sun M crosystens, Inc. All
27 * Use is subject to license terns.
28 */

rights reserved.

30 #include <sys/isa_defs. h>
31 #include "l'ibm.inlines.h"

33 #i f def
34 #define H (x)
35 #define LQ(x)
36 #el se

37 #define H (x)
38 #define LQ(x)

_LITTLE_ENDI AN
*(1+(int*)x)
*(unsi gned*) x

*(int*)x
*(1+(unsi gned*) x)

39 #endif

41 #ifdef _ RESTRICT

42 #define restrict _Restrict

43 #el se

44 #define restrict

45 #endi f

47 void

48 __vatan( int n, double * restrict x, int stridex, double * restrict vy,
49 {

50 double f , z, ans = 0.0L, ansu , ansl , tnp , poly , conup , conlo ,
50 double f , z, ans, ansu, ansl , tnmp , poly , conup , conlo , dumy;
51 double f1, ansl, ansul, ansll1, tnpl, polyl, conupl, conlol;

52 double f2, ans2, ansu2, ansl2, tnp2, poly2, conup2, conlo02;

53 int index, sign, intf, intflo, intz, argcount;

54 i nt index1, si gnl = 0;

55 int index2, sign2 = 0;

56 doubl e yaddr *yaddrl = 0, *yaddr2 = 0;
54 int indexl, signl ;

55 int index2, sign2 ;

56 doubl e *yaddr, *yaddr1, *yaddr2

57 extern const doubl e vlibm TBL atanl[];
58 extern double fabs( double );

int strid

dummy;

new usr/src/lib/libmec/ common/__vatan.c

60 /*
61 *

Power series atan(x) = x + pl*x**
Error = -3.08254E-18 On the int

63 /* define dummy nanes for readability.

64 #define p3 parray[ 0]
65 #define p2 parray[ 1]
66 #define pl parray|[ 2]

68 static const double parray[] = {
69 -1.428029046844299722E- 01,

70 1. 999999917247000615E- 01,

71 - 3. 333333333329292858E- 01,

72 1.0,

73 -1.0,

74 4

76 if( n<=0) return; /* if no.

77 do

—_
o
o nan

& 0x80000000
& ~0x80000000

87 if( (intf > 0x43600000) |
89 i
{

(intf <0

(intf > 0x7ff00000) || ((intf

91 ans =f - f;
}
93 else if( intf < 0x3e300000 )

{
95 dummy = 1.0e37 + f;
96 dumy = dummy;
97 ans =f;

}
99 else if( intf > 0x43600000 )

101 index = 2;
102 ans = _ vlibmTBL_atanl[i ndex]

y = (sign) ? -ans: ans;
+= stridex;
+= stridey;

107 argcount = O;

108 if ( --n <=0) break;

109 got o LOOPO;

[
o
)]
<X A

k40500000)

nHovi
=
NTrOoO

Ise if( intf >= 0x3f 900000 )

(in
) =i
) =0

(f - z)/ (2.0 + f*z);
(intz - 0x3f900000) >> 15;
i ndex + 4;

ntf + 0x00008000) & Ox7
ntz;

0]
x
nan

3 + P2¥X**5 + p3rx**7
erval |x| < 1/64 */

Use parray to hel p conpiler optimze |loa

/* p[3] */

[* p[2] */

[* p[1] */

/* not used for p[0], though
/* used to flip sign of answer

of elements is O or neg, do nothing */

/* fetch argunent
/* upper half of x, as integer */
/* lower half of x, as integer */

/* sign of argunent

/* abs(upper argunent)
x3e300000) ) /* filter out special cases
== 0x7ff00000) && (intflo !=0) ) )

/* return NaN if x=NaN+/

/* avoid underflow for small arg

/* avoid underflow for big arg

+ __vlibmTBL_atanl[index+1];/* pi/2 up

/* store answer, with sign bit

initialize argcount
we are done
ot herwi se,

—~—
* ok

exam ne next arg

/* points to 0,0 in table
/* if(|x] > 64

/* point to pi/2 upper, |ower

[* if | x| >= (1/64)...
fff0000;/* round arg, keep upper
/* store as a double (z)
[* ...l ower
/* get reduced argunent
/* (index >> 16) << 1)
/*

skip over 0,0,pi/2,pi/2



125
126
127
128
129
130
131
132
133
134
135
136
137

139
140
141

143

145
146
147
148
149
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} .
yaddr =y; /* address to store this answer
X += stridex; /* point to next arg
y += stridey; /* point to next result
argcount = 1; /* we now have 1 good argunent
if (--n<=0)
fl = 0.0; /* put dummy values in args 1,2
f2 = 0.0;
indexl = 0;
index2 = 0;
goto UNROLL3; /* finish up with 1 good arg
¥ e e e e e e e e e e e e e e
¥ e e e e e e e e e e e eeieeeaaas
52
LOOPL:
f1 = fabs(*x); /* fetch argunent
intf = Hl(x); /* upper half of x, as integer */
intflo = LQ(x); /* lower half of x, as integer */
signl = intf & 0x80000000; /* sign of argunent
intf = intf & ~0x80000000; /* abs(upper argunent)

150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190

}

i
[

{
}
e
{

f( (intf > 0x43600000) ||
if( (intf > 0x7ff00000) ||
{

ans =f1- f1;

(intf < 0x3e300000) )
((intf == Ox7ff00000) && (intflo !=0) ) )
/* return NaN if x=NaN*‘/

/* filter out special cases

}
else if( intf < 0x3e300000 ) /* avoid underflow for small arg
{

dummy = 1.0e37 + f1,
dumy = dumy;
ans =f1;
}
else if( intf > 0x43600000 ) /* avoid underflow for big arg
indexl = 2;
ans = __vlibmTBL_atanl[index1] + __vlibmTBL_atanl[index1+1];/* pi/2
}
*y = (signl) ? -ans: ans; /* store answer, with sign bit
X += stridex;
y += stridey;
argcount = 1; /* we still have 1 good arg
if (--n<=0)
{
f1 = 0.0; /* put dummy values in args 1,2
f2 = 0.0;
indexl = 0;
index2 = 0;
got o UNROLLS3; /* finish up with 1 good arg
}
goto LOOP1; /* otherw se, exam ne next arg
indexl = 0; /* points to 0,0 in table
if (intf > 0x40500000) /* i f(]x] > 64
fl=-1.0/f1,
index1l = 2; /* point to pi/2 upper, |ower
Ise if( intf >= 0x3f900000 ) [* if | x| >= (1/64)...
intz = (intf + Ox00008000) & Ox7fff0000;/* round arg, keep upper

191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

208
209
210

212

214
215
216
217
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HI (&z) =|ntz /* store as a double (z)
LO(&z) = I* | ower
fl = (fl - z)/ (1.0 + f1*z); /* get reduced argunent
indexl = (intz - 0x3f900000) >> 15; /* (index >> 16) << 1)
indexl = indexl + 4; /* skip over 0,0,pi/2,pi/2
}
yaddr 1 =y, /* address to store this answer
X += stridex; /* point to next arg
y += stridey; /* point to next result
argcount = 2; /* we now have 2 good argunents
if (--n<=0)
{
f2 = 0.0; /* put dummy value in arg 2 */
index2 = 0;
goto UNRO_LS /* finish up with 2 good args
RO G G
T
5
LOOP2:
f2 = fabs(*x); /* fetch argunent
intf = Hi(x); /* upper half of x, as integer */
intflo = LAx); /* lower half of x, as integer */
si gn2 = intf & 0x80000000; /* sign of argunent
intf = intf & ~0x80000000; /* abs(upper argunent)

218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256

f( (intf > 0x43600000) ||
if( (intf > Ox7ff00000) |

(intf < 0x3e300000) ) /* filter out special cases

((intf == O0x7ff00000) && (intflo !=0) ) )

ans =f2 - 12 /* return NaN if x=NaN+/

}
else if( intf < 0x3e300000 ) /* avoid underflow for small arg

dumy = 1.0e37 + f2;
dumy = dumy;

ans = f2;
}
else if( intf > 0x43600000 ) /* avoid underflow for big arg
index2 = 2;
ans = __vlibmTBL_atanl[index2] + __vlibmTBL_atanl[index2+1];/* pi/2
}
*y = (sign2) ? -ans: ans; /* store answer, with sign bit
X += stridex;
y += stri dey;
argcount = 2; /* we still have 2 good args
if (--n<=0)
{
f2 :00' /* put dummy value in arg 2 */
index2 =
goto UNRO_L3 /* finish up with 2 good args
}
goto LOOP2; /* otherw se, exam ne next arg
ndex2 = 0; /* points to 0,0 in table
f (intf > 0x40500000) /* i f(|x| > 64
f2 =-1.0/f2;
index2 = 2; /* point to pi/2 upper, |ower
Ise if( intf >= 0x3f900000 ) [* if | x| >= (1/64)...
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257 intz = (intf + 0x00008000) & Ox7fff0000;/*
258 H (&) = intz; /*
259 LO( &) = O; [*
260 f2 =(f2 - 2)/(1.0 + f2*z); /*
261 index2 = (intz - 0x3f900000) >> 15; /*
262 index2 = index2 + 4; /*
263

264 yaddr 2 =y, /*
265 X += stridex; /*
266 y += stridey; I*
267 argcount = 3; /*
270 /* here is the 3 way unrolled section

271 note, we may actually only have

272 1,2, or 3 'real’ argunents at this point

273 */

275 UNROLL3:

277 conup = __vlibmTBL_atanl[index ]; /*
278 conupl = __vlibmTBL_atanl[index1]; I*
279 conup2 = vl i bm TBL_at anl[i ndex2]; I*
281 conl o = __vlibmTBL_atanl[index +1]; /*
282 conlol = __vlibmTBL_atanl[index1+1]; /*
283 conl 02 = vl i bm TBL_at anl[i ndex2+1]; /*
285 tmp =f *f

286 tmpl = f1*f 1,

287 tmp2 = f2*f2;

289 poly =f *((p3*tnp + p2)*tnp + pl)y*tnp ;
290 pol y1 = f1*((p3*tnpl + p2)*tnpl + pl)*tnpl;
291 pol y2 = f2*((p3*tnp2 + p2)*tnp2 + pl)*tnp2;
293 ansu = conup + f ; I *
294 ansul = conupl + f1; /*
295 ansu2 = conup2 + f2; /*
297 ansl| = (((conup - ansu ) + f ) + poly ) +
298 ansl 1 = (((conupl - ansul) + f1) + polyl) +
299 ansl 2 = (((conup2 - ansu2) + f2) + poly2) +
301 ans = ansu + ansl

302 ansl = ansul + ansl1

303 ans2 = ansu2 + ansl 2

305 /* now check to see if these are 'real’ or 'dummy
307 *yaddr = sign ? -ans: ans; /*
308 if(argcount < 3) break; /*
309 *yaddr 1 = signl ? -ansl: ansl

310 *yaddr2 = sign2 ? -ans2: ans2

312 '} while (--n > 0)

314 if(argcount == 2)

315 { *yaddrl = signl ? -ansl: ansl

316

317 }

__unchanged_portion_onitted_

round arg, keep upper
store as a double (2z)
...l ower

get reduced argunent

(i ndex >> 16) << 1)
skip over 0,0,pi/2,pi/2

address to store this answer
point to next arg

point to next result

we now have 3 good argunents

tabl e
tabl e
tabl e

upper
upper
upper

| ower
| ower
| ower

tabl e
tabl e
tabl e

conpute atan(f) upper
conpute atan(f) upper
conpute atan(f) upper
conl o
conl o1
conl 02

argunments BEFORE storing */

this one is always good
end |l oop and finish up
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 61 float baseo = 0 0' baSel, basez’
8571 Sun May 11 12:16:28 2014 61 fl oat base0, basel, base2;
new usr/src/lib/libmec/comon/__vatan2f.c 62 doubl e nunO, nunl, nun®;
IR R R R R R R R R R R RS R R R R RS RS R R RS SRR SRR R ERREREREEEEEEEE] 63 doubl e den()l denl’ denZ’
1/* 64 doubl e dx0, dx1, dx2;
2 * CDDL HEADER START 65 doubl e dy0, dyl, dy2;
3 = 66 doubl e db0, dbil, db2;
4 * The contents of this file are subject to the terms of the
5 * Common Devel opnent and Distribution License (the "License"). 68 do
6 * You may not use this file except in conpliance with the License. 69
7 * 70 1 00p0:
8 * You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE 71 hy0 = *(int*)y;
9 * or http://ww.opensol aris.org/os/licensing. 72 hx = *(int*)x;
10 * See the License for the specific |anguage governing perm ssions 73 sign0 = one;
11 * and limtations under the License. 74 sy = hy0 & 0x80000000;
12 = 75 hy0 &= ~0x80000000;
13 * Wen distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE. 77 sx = hx & 0x80000000;
15 * If applicable, add the followi ng below this CDDL HEADER, wth the 78 hx &= ~0x80000000;
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy] [nane of copyright owner] 80 if ( hy0 > hx )
18 = 81 {
19 * CDDL HEADER END 82 X0 = *y;
20 */ 83 y0 = *x;
84 i = hx;
22 | * 85 hx = hyO;
23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved. 86 hy0 = 1;
24 *] 87 if (sy)
25 [* 88
26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved. 89 x0 = -x0;
27 * Use is subject to license terns. 90 sign0 = -signoO;
28 */ 91 }
92 if (sx)
30 #ifdef __RESTRICT 93 {
31 #define restrict _Restrict 94 y0 = -yO0;
32 #el se 95 ah0 = pio2;
33 #define restrict 96 }
34 #endif 97 el se
98 {
36 extern const double __vlibmTBL_atanl[]; 99 ah0 = -pio2;
100 sign0 = -signoO;
38 static const double 101 }
39 pio4 = 7.8539816339744827900e- 01, 102 }
40 pi o2 = 1.5707963267948965580e+00, 103 el se
41 pi = 3.1415926535897931160e+00; 104 {
105 yo = *y;
43 static const float 106 X0 = *X;
44 zero = 0.0f, 107 if (sy)
45 one = 1.0f, 108 {
46 ql = -3.3333333333296428046e- 01f, 109 y0 = -yO0;
47 g2 = 1.9999999186853752618e- 01f , 110 sign0 = -signo;
48 twop24 = 16777216.0f; 111 }
112 if (sx)
50 void 113 {
51 __vatan2f( int n, float * restrict y, int stridey, float * restrict x, 114 x0 = -x0;
52 int stridex, float * restrict z, int stridez ) 115 ah0 = -pi;
53 { 116 sign0 = -signoO;
54 fl oat x0, x1, x2, yO0, yl, y2, *pz0 = 0, *pzl, *pz2, 117 }
54 fl oat x0, x1, x2, yO, yl, y2, *pz0, *pzl, *pz2; 118 el se
55 doubl e ah0, ahl, ah2; 119 ah0 = zero;
56 doubl e to, t1, t2; 120 }
57 doubl e sx0, sx1, sx2;
58 doubl e sign0, signl, sign2; 122 if ( hx >= 0x7f800000 || hx - hyO0 >= 0x0c800000
59 int i, kO =0, k1, k2, hx, sx, sy; 123 {
59 int i, kO, k1, k2, hx, sx, sy; 124 if ( hx >= 0x7f800000 )
60 int hy0, hyl, hy2; 125 {

~
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126 if ( hx ~ 0x7f800000 ) /* nan */ 192 hx &= ~0x80000000;
127 ah0 = x0 + yO0;
128 else if ( hy0O >= 0x7f 800000 ) 194 if ( hyl > hx)
129 ah0 += pi o4; 195 {
130 } 196 x1l = *y;
131 else if ( (int) ah0O == 0) 197 yl = *x;
132 ah0O = y0 / xO; 198 i = hx;
133 *z = (sign0 == one) ? ah0 : -ahO; 199 hx = hyl;
134 /* sign0*ahO woul d change nan behavior relative to previous rel ease */ 200 hyl = i;
135 X += stridex; 201 if (sy)
136 y += stridey; 202 {
137 z += stridez; 203 x1 = -x1;
138 i =0; 204 signl = -signi;
139 if (--n<=0) 205 }
140 br eak; 206 if ( sx)
141 goto | oopO; 207 {
142 } 208 yl = -yl;
143 if (hy0 < 0x00800000) { 209 ahl = pio2;
144 if ( hyo ==0) 210 }
145 { 211 el se
146 *z = sign0 * (float) ahO; 212 {
147 X += stridex; 213 ahl = -pio2;
148 y += stridey; 214 signl = -signi;
149 z += stridez; 215 }
150 i =0; 216 }
151 if (--n<=0) 217 el se
152 br eak; 218 {
153 goto | oopO; 219 yl = *y;
154 } 220 x1l = *x;
155 y0 *= twop24; /* scale subnormal y */ 221 if (sy)
156 X0 *= twop24; /* scal e possibly subnormal x */ 222 {
157 hy0 = *(int*)&y0; 223 yl = -yl
158 hx = *(int*)&x0; 224 signl = -signi,;
159 } 225 }
160 pz0 = z; 226 if ( sx)
227 {
162 kO = ( hy0 - hx + 0x3f800000 ) & Oxfff80000; 228 x1 = -x1,;
163 if( kO >= 0x3C800000 ) [* if |x] >= (1/64)... */ 229 ahl = -pi;
164 { 230 signl = -signl;
165 *(int*)&based = kO; 231 }
166 kO = (kO - 0x3C800000) >> 18; /* (index >> 19) << 1) */ 232 el se
167 kO += 4; 233 ahl = zero;
168 /* skip over 0,0,pi/2,pi/2 */ 234 }
169 }
170 el se /* | x] < 1/64 */ 236 if ( hx >= 0x7f800000 || hx - hyl >= 0x0c800000 )
171 { 237 {
172 ko = 0; 238 if ( hx >= 0x7f800000 )
173 base0 = zero; 239 {
174 } 240 if ( hx ~ 0x7f800000 ) /* nan */
241 ahl = x1 + y1;
176 X += stridex; 242 else if ( hyl >= 0x7f 800000 )
177 y += stridey; 243 ahl += pio4;
178 z += stridez; 244 }
179 i =1 245 else if ( (int) ahl ==0)
180 if (--n<=0) 246 ahl = y1 / x1;
181 br eak; 247 *z = (signl == one)? ahl : -ahil;
248 X += stridex;
249 y += stridey;
184 | oopl: 250 z += stridez;
185 hyl = *(int*)y; 251 i =1,
186 hx = *(int*)Xx; 252 if (--n<=0)
187 signl = one; 253 br eak;
188 sy = hyl & 0x80000000; 254 goto | oopl;
189 hyl & ~0x80000000; 255 }
256 if (hyl < 0x00800000) {
191 sx = hx & 0x80000000; 257 if ( hyl ==0)
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258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273

275
276
277
278
279
280
281
282
283
284
285
286
287

289
290
291
292
293
294

296
297
298
299
300
301

303
304

306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323

| oop2:

{

N

signl * (float) ahi;
stridex;
stridey;
stridez;
1;
(--n<=0)
br eak;
goto | oopl;

—TNS X *
I+ + +
N

—-

}
yl~
x1 *

twop24; /* scale subnormal y */

twop24; /* scal e possibly subnormal x */
hyl = *(int*)&y1l;

hx = *(int*)&x1;

pzl = z;

ki = ( hyl - hx + 0x3f800000 ) & Oxfff80000;
i f( k1 >= 0x3C800000 ) I* 0f x| >= (1/64)... */
{

*(|nt*)&base1 = k1
kl = (k1 - 0x30800000) >> 18; /* (index >> 19) << 1) */
k1 +_ 4,

/* skip over 0,0,pi/2,pi/2 */

}
el se /* | x| < 1/64 */

kil = 0;
basel = zero;

}

X += stridex;

y += stridey;

z += stridez;

i =2

if (--n<=0)
br eak;

hy2 = *(|nt*)y,

hx = *(int*)x;

sign2 = one;

sy = hy2 & 0x80000000;
hy2 &= ~0x80000000;

sx = hx & 0x80000000;
hx &= ~0x80000000;

i{f(hy2>hx)

X2 = *y;
y2 = *X;
i = hx;
hx = hy2;
hy2 = i;
it (sy)
X2 = -X2;
sign2 = -sign2;
}
if (sx)
{
y2 = -y2;
ah2 = pio2;
el se
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324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346

348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384

386

388
389

{
ah2 = -pio2;
sign2 = -sign2;
}
el se
{
y2 = *y;
X2 = *X;
if (sy)
{
y2 = -y2'
sign2 = -sign2;
}
if ( sx)
{
X2 = -x2
ah2 = -pi;
sign2 = -sign2;
el se
ah2 = zero;
}

if ( hx >= 0x7f800000 || hx - hy2 >= 0x0c800000 )
{
if ( hx >= Ox7f800000 )

if ( hx ~ 0Ox7f800000 ) /* nan */
ah2 = x2 +

else if ( hy2 >= Ox7f 800000 )
ah2 += pi o4;

}
else if ( (int) ah2 == 0)
ah2 = y2 | x2;
*z = (sign2 == one)? ah2 : -ah2;
X += stridex;
y += stridey;
z += stridez;

it (Cen<=0)

br eak;
goto | oop2;
}
if (hy2 < 0x00800000) {
if ( hy2 0)
{
*z = sign2 * (float) ah2;
X += stridex;
y += stridey;

z += stridez;

i 2;

if (--n<=0)
br eak;

goto | oop2;

y2 *= twop24; /* scale subnormal y */
x2 *= twop24; /* scale possibly subnormal x */
hy2 = *(int*)&y2;
X = *(int*)&x2;
}

pz2 = z;

k2 = ( hy2 - hx + 0x3f800000 ) & Oxfff80000;
if( k2 >= 0x3C800000 ) 1% i f | x| >= (1/64)...

*/
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390 {
391 *(int*)&base2 = k2;
392 k2 = (k2 - 0x3C800000) >> 18; /* (index >> 19) << 1)
393 k2 += 4;
394 /* skip over 0,0,pi/2,pi/2 */
395 }
396 el se /* | x| < 1/64 */
397 {
398 k2 = 0;
399 base2 = zero;
400 }
402 got o endl oop;
404 endl oop:
406 ah2 += __vlibmTBL_atanl[k2];
407 ahl += __vlibmTTBL_atanl[k1];
408 ah0 += __vlibm TBL_atanl[kO];
410 db2 = base2;
411 dbl = basel;
412 db0 = baseO;
413 dy2 = y2;
414 dyl = y1;
415 dy0 = yO0;
416 dx2 = x2;
417 dx1 = x1;
418 dx0 = xO;
420 nun2 = dy2 - dx2 * db2;
421 den2 = dx2 + dy2 * db2;
423 numl = dyl - dx1 * dbl;
424 denl = dx1 + dyl * dbil;
426 nunD = dy0 - dx0 * dbO;
427 den0 = dx0 + dy0 * dbO;
429 t2 = nun2 / den2;
430 tl = numl / deni;
431 t0 = nunD / denO;
433 SX2 = t2 * t2;
434 sx1 =t1 * t1;
435 sx0 =t0 * tO0;
436
437 t2 +=t2 * sx2 * ( ql + sx2 * g2 );
438 tl +=t1 * sx1 * ( ql + sx1 * g2 );
439 t0 += t0 * sxO0 * ( q1 + sx0 * g2 );
441 t2 += ah2;
442 t1l += ahil;
443 t0 += ahO;
445 *pz2 = sign2 * t2;
446 *pz1 = signl * t1;
447 *pz0 = sign0 * tO;
449 X += stridex;
450 y += stridey;
451 z += stridez;
452 i =0;
(

453 } while ( --n'>0);

455 if (i >1)

*/
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456 {

457 ahl += __vlibmTBL_atanl[k1];

458 tl = ( yl - x1 * (doubl e)basel ) /
459 ( x1 + yl * (double)basel );
460 sx1 =1tl1 * tl;

461 tl +=tl1 * sx1 * ( ql + sx1 * g2 );
462 t1l += ahi;

463 *pz1l = signl * t1;

464 }

466 if (i >0)

467

468 ah0 += __vlibm TBL_atanl[ k0] ;

469 t0 = ( yO - x0 * (doubl e)base0 ) /
470 ( x0 + y0O * (doubl e)base0 );
471 sx0 =t0 * tO;

472 t0 += t0 * sxO0 * ( q1 + sx0 * g2 );
473 t0 += ahO;

474 *pz0 = sign0 * tO;

475 }

476 }

__unchanged_portion_omtted_
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* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License")
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensolaris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.
*
*
*
*
*
*
*
*
*

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [*
26 * Copyright 2006 Sun M crosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 #ifdef __RESTRICT

31 #define restrict _Restrict

32 t#el se

33 #define restrict

34 #endif

36 void

37 __vatanf( int n, float * restrict x, int stridex, float * restrict y, int
38

39 extern const double __vlibmTBL_atanl[];
40 doubl e conup0O, conupl, conup2;

41 float dummy, ansf = 0.0;

41  float dumy, ansf;
42 float fo, f1, f2;

43 float ans0O, ansl, ans2;

44 float pol yO pol yl poI y2;

45  float sign0, signl, sign2;

46 int intf, intz, argcount;

a7 int i ndexO i ndexl i ndex2

48 float z, *yaddrO *yaddrl *yaddr2
49 int pz-(|nt *)

50 #ifdef UNROLL4

51 doubl e conup3;
52 int index3;

53 float f3, ans3, poly3, sign3, *yaddr3;
54 #endif
56 /* Power series atan(x) = X + pl*x**3 + p2*x**5 + p3*x**7

57 * Error = -3.08254E-18 On the interval |x| < 1/64 */

59 static const float pl = -0.33329644f /* -3.333333333329292858E-01f */
60 static const float pone = 1.0f;

stride

62
63
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if( n<=0) return; /* if no. of elenments is 0 or neg, do nothing */
do
{

LOOPO:
intf = *(int *) x; /* upper half of x, as integer */
fo = *x;
sign0 = pone;
if (intf < 0) {
intf = intf & ~0x80000000; /* abs(upper argunent) */
fo =-f0
sign0 = “si gno;
}
if( (intf > 0x5B000000) || (intf < Ox31800000) ) /* filter out special cases
{

if( intf > 0x7f800000 )
{
ansf = f0- fO; /* return NaN i f x=NaN+/

}
else if( intf < 0x31800000 ) /* avoid underflow for snmall arg
{

dummy = 1.0e37 + fO;
dumy = dumy;
ansf = f0;

}
else if( intf > Ox5B000000 ) /* avoid underflow for big arg

i ndex0= 2;
ansf = _ vlibmTBL_atanl[indexO0];/* pi/2 up */
}
*y = si gn0*ansf; /* store answer, with sign bit */
X += stridex;
y += stridey;

argcount = O; /* initialize argcount
if ( --n <=0) break; /* we are done
got o LOOPO; /* otherw se, exam ne next arg
}
if (intf > 0x42800000) /* if(|x| > 64
fO = -pone/fO0;
index0 = 2; /* point to pi/2 upper, |ower
}
else if( intf >= 0x3C800000 ) I* if | x| >= (1/64)...
intz = (intf + 0x00040000) & Ox7ff80000;/* round arg, keep upper
pz[O] = intz; /* store as a float (z)
fo = (fo - z)/(pone + f0*z);
index0 = (intz - 0x3C800000) >> 18; /* (index >> 19) << 1)
i ndex0 = index0+ 4; /* skip over 0,pi/2,pil2
}
el se I* | x| < 1/64 */
{
index0 = 0; /* points to 0,0 in table
}
yaddr 0 =y; /* address to store this answer
X += stridex; /* point to next arg
y += stridey; /* point to next result
argcount = 1; /* we now have 1 good argumnent
if (--n<=0)
goto UNROLL; /* finish up with 1 good arg
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128 R e e T T 194 goto UNROLL; /* finish up with 2 good args
129 A R T R TR 195 }

131 LOOP1: 197 A e R LT
198 A e L P LT

133 intf = *(int *) x; /* upper half of x, as integer */ 199 A e I e T

134 f1 = *x;

135 signl = pone; 201 LOOP2:

136 if (intf <0) {

137 intf = |ntf & ~0x80000000; /* abs(upper argunent) */ 203 intf = *(int *) x; /* upper half of x, as integer */

138 fl=-f1 204 f2 = *x;

139 signl = “si gnl; 205 sign2 = pone;

140 } 206 if (intf <0) {

141 207 intf = |ntf & ~0x80000000; /* abs(upper argunent) */

142 if( (intf > 0x5B000000) || (intf < Ox31800000) ) /* filter out special cases 208 f2 =-f2

143 { 209 sign2 = “si gn2;

144 if( intf > 0x7f800000 ) 210 }

145 { 211

146 ansf =f1- f1; /* return NaN if x=NaN*‘/ 212 if( (intf > 0x5B000000) || (intf < Ox31800000) ) /* filter out special cases

147 } 213 {

148 c{sl se if( intf < 0x31800000 ) /* avoid underflow for snmall arg 214 if( intf > 0x7f800000 )

149 215 {

150 dummy = 1.0e37 + f1, 216 ansf =f2 - f2; /* return NaN i f x=NaN+/

151 dumy = dumy; 217 }

152 ) ansf =f1; 218 c{sl se if( intf < 0x31800000 ) /* avoid underflow for snmall arg

153 219

154 else if( intf > Ox5B000000 ) /* avoid underflow for big arg 220 dumy = 1.0e37 + f2;

155 { 221 dummy = dumy;

156 indexl = 2; 222 ansf =f2;

157 ansf = __vlibmTBL_atanl[index1] ;/* pi/2 up */ 223 }

158 } 224 else if( intf > Ox5B000000 ) /* avoid underflow for big arg

159 *y = signl * ansf; /* store answer, with sign bit */ 225 {

160 X += stridex; 226 index2 = 2;

161 y += stridey; 227 ansf = __vlibmTBL_atanl[index2] ;/* pi/2 up */

162 argcount = 1; /* we still have 1 good arg 228 }

163 if (--n<=0) 229 *y = sign2 * ansf; /* store answer, with sign bit */

164 { 230 X += stridex;

165 goto UNROLL; /* finish up with 1 good arg 231 y += stridey;

166 } 232 argcount = 2; /* we still have 2 good args

167 goto LOOP1; /* otherw se, exam ne next arg 233 if (--n<=0)

168 } 234 {

169 235 goto UNROLL; /* finish up with 2 good args

170 if (intf > 0x42800000) /* if(]x] > 64 236

171 { 237 goto LOOP2; /* otherw se, exam ne next arg

172 f1 = -pone/fl; 238 }

173 index1l = 2; /* point to pi/2 upper, |ower 239

174 } 240 if (intf > 0x42800000) /* if(]x] > 64

175 else if( intf >= 0x3C800000 ) [* if | x| >= (1/64)... 241 {

176 { 242 f2 = -pone/f2;

177 intz = (int f + 0x00040000) & Ox7ff80000;/* round arg, keep upper 243 index2 = 2; /* point to pi/2 upper, |ower

178 pz[0] =intz /* store as a float (z) 244 }

179 fli=(f1 - z)/(pone+f1*)' 245 else if( intf >= 0x3C800000 ) [* if | x| >= (1/64)...

180 indexl = (intz - 0x3C800000) >> 18; /* (index >> 19) << 1) 246 {

181 indexl = indexl + 4; /* skip over 0,0,pi/2,pi/2 247 intz = (i ntf + 0x00040000) & Ox7ff80000;/* round arg, keep upper

182 } 248 pz[0] =intz /* store as a float (z)

183 el se 249 f2 = (f2 - z)/(pone+f2* )

184 { 250 index2 = (intz - 0x3C800000) >> 18; /* (index >> 19) << 1)

185 indexl = 0; /* points to 0,0 in table 251 index2 = index2 + 4; /* skip over 0,0,pi/2,pil2

186 } 252 }
253 el se

188 yaddr 1 =y; /* address to store this answer 254

189 X += stridex; /* point to next arg 255 index2 = 0; /* points to 0,0 in table

190 y += stridey; /* point to next result 256 }

191 argcount = 2; /* we now have 2 good arguments 257 yaddr 2 =y; /* address to store this answer

192 if (--n<=0) 258 X += stridex; /* point to next arg

193 { 259 y += stridey; /* point to next result
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260 argcount = 3;

261 if (--n<=0)

262 {

263 goto UNROLL;

264 }

267 e
268 e
269 [ % e e e e

271 #ifdef UNROLL4
272 LOOP3:

274 i
275 f
276 s
277 i
278 i
279 f
280 si
281 }

282

= -f3
gn3 = -sign3;

284

285 if( intf > 0x7f800000 )
286 {

287 ansf
288

289 else if( intf < 0x31800000 )
290 {

291 dummy = 1.0e37 + f3;

292 dummy = dummy;

293 ansf =13

294 }

295 else if( intf > Ox5B000000 )
296

297 i ndex3
298 ansf
299
300
301
302
303
304
305
306 got o UNRCLL;

307

308 goto LOOPS3;

309 }

310

311 if (intf > 0x42800000)

312 {

313 n3 = -pone;

314 d3 = f3;

315 f3 = n3/d3;

316 index3 = 2;

317 }

318 else if( intf >= 0x3C800000 )
319 {

320 intz
321 pz[ O]
322 n3
323 d3
324 f3 = n3/d3;

325 index3 = (intz - 0x3C800000) >> 18;

=f3 - f3;

y = sign3 * ansf;
+= stridex;
+= stridey;
rgcount = 3;
if (--n<=0)

—T X A

1
1] I| -

in
ntz

(f3 - 2);
(pone + f3*z)

/* upper half of x,

= intf & ~0x80000000;

__vlibmTBL_atanl[i ndex3]

/* store answer,

5

/* we now have 3 good argunents

/* finish up with 2 good args

as integer */

/* abs(upper argunent) */

283 if( (intf > 0x5B000000) || (intf < Ox31800000) ) /* filter out special cases
{

/* return NaN if x=NaN*/

/* avoid underflow for snmall arg

/* avoid underflow for big arg

i1 pil2 up */
with sign bit */
/* we still have 3 good args

/* finish up with 3 good args

/* otherw se, exam ne next arg

I* if(|x] > 64

/* point to pi/2 upper, |ower

I* it x| >= (1/64)...

tf + 0x00040000) & Ox7ff80000;/* round arg, keep upper
/*

store as a float (2z)
/* get reduced argunent

/* (index >> 19) << 1)
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326 index3 = index3 + 4;
327 }

328 el se

329 {

330 n3 = f3;

331 d3 = pone;

332 i ndex3 = 0;

333 }

334 yaddr3 =y;

335 X += stridex;
336 y += stridey;
337 argcount = 4;

338 if (--n<=0)

339

340 got o UNROLL;

341

}
342 #endif /* UNROLLA */

344 /* here is the n-way unrolled section,

345 but we may actually have less than n

346 argurments at this point

347 */

349 UNROLL:

351 #ifdef UNROLL4

352 if (argcount == 4)

353

354 conupO0 = __vlibmTBL_atanl[index0];

355 conupl = __vlibm TBL atani[i ndex1];

356 conup2 = __vlibmTBL_atani[i ndex2];

357 conup3 = __vlibm TBL_atani[i ndex3];

358 pol yo = pl*f0*f0*f0 + fO;

359 ansO = sign0 * (float)(conup0 + polyO0);
360 pol y1 = pl*fl*fl*fl + f1;

361 ansl = signl * (fl oat)(conupl + polyl);
362 pol y2 = plAf2¥f2*f2 + 12,

363 ans2 = sign2 * (fl oat)(conup2 + poly2);
364 pol y3 = p1*f3*f3*f3 + f3;

365 ans3 = sign3 * (float)(conup3 + poly3);
366 *yaddrO0 = ansoO;

367 *yaddrl = ansl;

368 *yaddr2 = ans2;

369 *yaddr3 = ans3;

370 }

371 el se

372 #endi f

373 if (argcount == 3)

374 {

375 conupO0 = __vlibmTBL_atanl[index0];

376 conupl = __vlibmTBL_atanl[index1];

377 conup2 = __vlibm TBL_atani[i ndex2];

378 pol y0 = pl*fO*f0*f0 + fO;

379 polyl = pl*f1*f1*f1 + f1;

380 pol y2 = pl*f2*f2*f2 + f2;

381 ans0 = sign0 * (float)(conup0 + poly0);
382 ansl = signl * (float)(conupl + polyl);
383 ans2 = sign2 * (float)(conup2 + poly2);
384 *yaddrO0 = anso;

385 *yaddrl = ansl;

386 *yaddr2 = ans2;

387 }

388 el se

389 if (argcount == 2)

390 {

391 conupO = __vlibmTBL_atanl[i ndex0];

skip over 0,0,pi/2,pi/2

points to 0,0 in table

address to store this answer
point to next arg

point to next result

we now have 4 good argunents

finish up with 3 good args
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392 conupl = __vlibmTBL_atanl[index1];

393 pol yO = p1*f0*f0*f0 + fO;

394 pol y1 = pl*f1*f1*f1 + f1;

395 ansO = sign0 * (float)(conup0 + polyO);
396 ansl = signl * (float)(conupl + polyl);
397 *yaddrO = ansoO;

398 *yaddrl = ansl;

399

400 el se

401 if (argcount == 1)

402

403 conup0 = _ vlibmTBL_atanl[i ndex0];

404 pol yo = pl*f0*f0*f0 + fO;

405 ans0 = sign0 * (float)(conup0 + poly0);
406 *yaddrO = ansoO;

407

409 } while (n > 0);

411 }

__unchanged_portion_omtted_
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* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License")
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensolaris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.
*
*
*
*
*
*
*
*
*

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [ *

26 * Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 #include <sys/isa_defs. h>
31 #include <sys/cconpile.h>
32 #endif /* | codereview */

34 #ifdef _LITTLE _ENDI AN

35 #define H (x) *(1+(int*)x)
36 #define LQ(x) *(unsi gned*) x
37 #el se

38 #define H (x)
39 #define LQ(x)

*(int*)x
*(1+(unsi gned*) x)

40 #endi f

42 #ifdef __RESTRICT

43 #define restrict _Restrict

44 #el se

45 #define restrict

46 #endi f

48 [ *

49 * vcos.l.c

50 *

51 * Vector cosine function. Just slight nodifications to vsin.8.c, nmainly
52 * in the primary range part

53 *

54 * Modification to primary range processing. |f an argument that does not
55 * fall in the primary range is encountered, then processing is continued
56 * in the nediumrange.

57 *

58 */

60 extern const double __vlibmTBL_sincos_hi[], __vlibmTBL_sincos_lo[];

62 static const double

new usr/src/lib/libmec/comon/__vcos.c 2

116

125

static const unsigned thresh[2]

| *

hal f[2] = { 0.5, 0.8 1,
one = 0
i nvpi 02 = O.636619772367581343075535 /* 53 bits of pi/2 */
pio2_1 = 1.570796326734125614166, /* first 33 bits of pi/2 */
pi02_2 = 6.077100506303965976596e-11, /* second 33 bits of pi/2 */
pi 0273 = 2.022266248711166455796e-21, /* third 33 bits of pi/2 */
pi 02 3t = 8.478427660368899643959-32. /* pi/2 - pio2_3 */
ppl = -1. 666666666605760465276263943134982554676e- 0001
pp2 = 8.333261209690963126718376566146180944442e- 0003
qql = -4.999999999977710986407023955908711557870e- 0001,
qq2 = 4.166654863857219350645055881018842089580e- 0002,
pol y1[2] = { -1.666666666666629669805215138920301589656€- 0001,
-4.999999999999931701464060878888294524481e- 0001
poly2[ 2] = { 8.333333332390951295683993455280336376663e- 0003,
4. 1666666663948619175356405939637082223196 0002
pol y3[ 2] = { -1.984126237997976692791551778230098403960e- 0004,
-1. 388888552656142867832756687736851681462e- 0003
pol ya[ 2] = { 2.753403624854277237649987622848330351110e- 0006,

2. 478519423681460796618128289454530524759¢- 0005
= { 0x3fc90000, 0x3fc40000 };

Don’ t the followi ng; aconp will handle it */

extern doubl e fabs( doublie );

extern void

__vlibmyvcos_bi g( int, double *, int, double *, int, int );

/*
* y[i*stridey] := cos( x[i*stridex] ), for i = 0..n.
*
* Calls __vlibmvcos_big to handle all elts which have abs >~ 1.647e+06.
* Argunent reduction is done here for elts pi/4 < arg < 1.647e+06.
*
* elts < 27-27 use the approximation 1.0 ~ cos(x).
*/
voi d
_vcos( int n, double * restrict x, int stridex, double * restrict vy,
int stridey )
{
doubl e x0_or _one[ 4], x1_or_one[4], x2_or_one[4];
doubl e y0_or _zero[4], yl or_zero[4], y2_ or_zero[4];
doubl e x0, x1, x2, *py0 = 0, *pyl = 0, *py2, *xsave, *ysave;
unsi gned hx0, hx1, hx2, xsb0, xsbl = 0, xsb2;
doubl e x0, x1, x2, *pyO, *pyl, *py2, *xsave, *ysave;
unsi gned th hx1 hx2, xsb0, xsbl, xsb2;
int i, bl guns, nsave, sxsave, sysave;
nsave = n;
xsave = X;
sxsave = stridex;
ysave =y;
sysave = stridey;
bi guns = 0;
do /* MAIN LOOP */
{
/* CGotos here so _break_ exits MAIN LOOP. */

LOOPO: /* Find first arg in right range. */

xsb0 = HI(x); /* get nost significant word */

hx0 = xsb0 & ~0x80000000; /* mask off sign bit */

if ( hxO > 0x3fe921fb )
/* Too big: arg reduction needed, so |eave for second pa
bi guns = 1;
got o MEDI UM

}
if ( hx0 < 0x3e400000 ) {
/* Too small. cos x ~ 1. */
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55
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

142
143
144
145
146
147
148
149
150
151

82
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

168
169
170
171
172
173
174
175
176
177
109
178
179
180
181
182
183
184
185
186
187

volatile int v = *x;

*y = 1.0;

X += stridex;

y += stridey;

i =0;

if (--n<=0)
br eak;

got o LOOPO;

X0 = *x;
pyo =y;
X += stridex;
y += strldey

|f ( --n <=0)
br eak;

/* Cet second arg, sane as above. */

xsbl = H (x);
hx1l = xsbl & ~0x80000000;
if ( hx1l > Ox3fe921fb )

bi guns = 2;
goto MEDI UM

if ( hx1l < 0x3e400000 )
{

volatile int v = *x;
*y = 1.0;

X += stridex;

y += strldey,

|f ( ‘n<=0 )
br eak;
goto LOOP1;

X1l = *X;
pyl =vy;
X += stridex;
y += stndey,

|f ( Tn<=o0 )
br eak;

/* Get third arg, sane as above. */

xsb2 = H (x);
hx2 = xsbh2 & ~0x80000000;
if ( hx2 > 0x3fe921fb )

bi guns = 3;
got o MEDI UM

}
if ( hx2 < 0x3e400000 )
{
volatile int v = *x;

* -

X += stridex;

y += strldey,
= 2;
|f ( --n <=0)
br eak;

goto LOOP2;

}

X2 = *X;

py2 =vy;
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189
190
191
192
193
194
195
196
197
198
199
200
201

203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

239
240
241
242

244
245
246
247
248
249
250
251
252
253
254

/*
* 0x3fc40000 = 5/32 ~ 0.15625
* Get msb after subtraction. WII be 1 only if
*/th - 5/32 is negative.
*
i = ( hx0 - 0x3fc40000 ) >> 31;
i |=( ( hx1 - 0x3fc40000 ) >> 30 ) & 2;
i |=( ( hx2 - 0x3fc40000 ) >> 29 ) & 4;
swtch (i)
{
doubl e a0, al, a2, wo, wl, wZ;
doubl e to, t1, t2, z0, z1, z2;
unsi gned jo, j1, j2;
case 0: /* Al are > 5/32 */
jO = ( xsbO + 0x4000 ) & Oxffff8000;
j1 = ( xsbl + 0x4000 ) & Oxffff8000;
j2 = ( xsb2 + 0x4000 ) & Oxffff8000;
HI (& 0) = jO;
H (& 1) = ]1;
H(&2) =j2;
LO(& 0) = O;
LO(&t 1) = O;
LO(& 2) = 0;
x0 -=t0;
x1 -=11;
X2 -=12;
z0 = x0 * xO;
z1 = x1 * x1;
z2 = X2 * x2;
t0 =20 * ( qql + z0 * qQg2 );
tl =2z1* ( qql + z1 * qQ92 );
t2 =z2* ( qql + z2 * 2);
wo = x0 * ( one +z0 * ( ppl + z0 * pp2 ) );
wl =x1* ( one +z1* ( ppl + z1 * pp2) );
w2 =x2 * (one +2z2* ( ppl +2z2* pp2) );
jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
j1=( ( (J1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
j2 =( ( (]2 & ~0x80000000 ) - O0x3fc40000 ) >> 13 ) & ~
xsb0 = ( xsb0 >> 30 ) & 2;
xsbl = ( xsbl >> 30 ) & 2;
xsb2 = ( xsb2 >> 30 ) & 2;
a0 = __vlibmTBL_sincos_hi[jO+1]; /* cos_hi(t) */
al = vl i bm TBL_sincos_hi[] 1+1];
a2 = __vlibm TBL_sincos_hi[]2+1];

/* cos_lo(t) sin_hi(t) */
t0 = __vlibmTBL_sincos_|lo[jO0+1] - ( __vlibmTBL_sincos_
tl = __vlibmTBL sincos_lo[j1+1] - ( __vlibm TBL_si ncos_
t2 = vlibm TBL_sincos_lo[]2+1] - ( __vlibmTBL_sincos_
*py0 = a0 + tO0;

*pyl = al + t1;
*py2 = a2 + t2;
br eak
case 1:
j1 = ( xsbl + 0x4000 ) & Oxffff8000;
j2 = ( xsb2 + 0x4000 ) & Oxffff8000;
H(&1) =j1;
H (& 2) =]2;
LO(&t 1) = O;
LO(&t2) = 0;
x1 -=11;
X2 -=12;
z0 = x0 * xO;
z1 = x1 * x1;
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255 z2 = X2 * X2;

256 t0 = z0 * ( poly3[1] + z0 * poly4[1] );

257 tl =2z1* ( qql + z1 * qQ92 );

258 t2 =z2* (. qql + z2 * Q2 );

259 t0 = z0 * ( polyl[1l] + z0 * ( poly2[1] +t0))

260 lexl*(one+zl*(ppl+zl*p ),

261 w2 = x2* (one +z2* ( ppl +2z2* pp2) );

262 j1 = ( ( (j1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
263 j2 =( ( (]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
264 xsbl = ( xsbl >> 30 ) & 2;

265 xsbh2 = ( xsb2 >> 30 ) & 2;

266 al = __vlibmTBL_sincos_hi[j1+1];

267 a2 = __vlibmTBL_sincos_hi[] 2+1] ;

268 tl = __vlibmTBL sincos_|o[j1+1] - ( vl i bm TBL_si ncos_
269 t2 = __vlibmTBL sincos_lo[j2+1] - ( __vlibmTBL_sincos_
270 *py0 = one + tO;

271 *pyl = al +tl

272 *py2 = a2 + t2;

273 break;

275 case 2:

276 jO = ( xsbO + 0x4000 ) & Oxffff8000;

277 j2 = ( xsh2 + 0x4000 ) & Oxffff8000;

278 H (& 0) = jO;

279 H(&2) =j2;

280 LO(& 0) = O;

281 LO(&t2) = 0O;

282 x0 -=10;

283 X2 -=12;

284 z0 = x0 * x0;

285 z1 = x1 * x1;

286 z2 = X2 * x2;

287 t0 =z0* ( qql + z0 * qqg2 );

288 tl =z1* ( poly3[1] + z1 * poly4[1] );

289 t2 =z2* (. qql + z2 * qQ2 );

290 wO:xo*(one+zO*(pp1+zo*p2))

291 tl =2z1* ( polyl[1l] + z1 * ( poly2[1] +t1))

292 w2 = x2 * (one +z2 * ( ppl + z2 * pp2

293 jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
294 j2=( ( (j2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
295 xsb0 = ( xsh0 >> 30 ) & 2;

296 xsb2 = ( xsb2 >> 30 ) & 2;

297 a0 = __vlibmTBL_sincos_hi[]j0+1];

298 a2 = __vlibm TBL_sincos_hi[]2+1];

299 t0 = __vlibmTBL_sincos_|o[]0+1] - ( vlibm TBL_si ncos_
300 t2 = __vlibmTBL_sincos_lo[j2+1] - ( __vlibmTBL_sincos_
301 *py0 = a0 + tO;

302 *pyl = one + tl;

303 *py2 = a2 + t2;

304 br eak;

306 case 3:

307 j2 = ( xsb2 + 0x4000 ) & Oxffff8000;

308 H (& 2) =j2;

309 LO(&t2) = O;

310 X2 -=12;

311 z0 = x0 * xO;

312 z1 = x1 * x1;

313 z2 = X2 * x2;

314 t0 = z0 * ( poly3[1] + z0 * poly4[1] );

315 tl1=z1* ( poly3[1] + z1 * poly4[1] );:

316 t2 =z2* (. qql + z2 * qQ2 );

317 t0 = z0 * ( polyl[1l] + zO0 * ( poly2[1] + t0 ) );

318 tl =2z1* ( polyl[1l] + z1 * ( poly2[1l] +t1 ) );

319 w2 = x2 * (one +z2* ( ppl +2z2* pp2) );

320 j2 =( ( ( j2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
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321 xsb2 = ( xsh2 >>30) & 2;

322 a2 = __vlibmTBL_sincos hi [j2+1];

323 t2 = __vlibmTBL sincos_lo[j2+1] - ( __vlibmTBL_sincos_
324 *py0 = one + tO;

325 *pyl = one + t1;

326 *py2 = a2 + t2;

327 br eak;

329 case 4:

330 jO = ( xsbO + 0x4000 ) & Oxffff8000;

331 i1 = ( xshl + 0x4000 ) & Oxffff8000;

332 H (& 0) =j0;

333 H (& 1) =j1;

334 LO(& 0) = O;

335 L&t 1) = 0;

336 x0 -=10;

337 x1l -=1t1;

338 z0 = x0 * xO0;

339 z1 = x1 * x1;

340 z2 = X2 * Xx2;

341 t0 =z0 * ( qql1 + z0 * qQg2 );

342 tl =2z1* ( qql + z1 * qQ2 );

343 t2 =22 * ( poly3[1] + z2 * poly4[1] );

344 w0 = x0 * ( one +z0 * ( ppl + z0 * pp2 ) );

345 wl =x1* ( one +z1* ( ppl +z1 * pp2) );

346 t2 =z2 * ( polyl[1l] + z2 * ( poly2[1l] +t2 ) );

347 jO = ( ( j 0 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) &
348 j1=( ( j1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) &
349 xsb0 = ( xsb0 >> 30 ) & 2;

350 xsbl = ( xsbhl >> 30 ) & 2;

351 a0 = __vlibmTBL_sincos_hi[]j0+1];

352 al = __vlibm TBL_sincos_hi[] 1+1];

353 t0 = __vlibmTBL_sincos_lo[]j0+1] - ( vl i bm TBL_sincos_
354 tl = __vlibmTBL sincos_lo[j1+1] - ( __vlibm TBL_sincos_
355 *py0 = a0 + t0

356 *pyl = al + t1;

357 *py2 = one + t2;

358 br eak

360 case 5:

361 j1 = ( xsbl + 0x4000 ) & Oxffff8000;

362 H(&1) =j1;

363 LO(&t 1) = O;

364 x1 -=1t1;

365 z0 = x0 * xO;

366 z1 = x1 * x1;

367 z2 = X2 * X2;

368 t0 = z0 * ( poly3[1] + z0 * poly4[1] );

369 tl=2z1* ( qgql + z1 * qq2);

370 t2 =z2 * ( poly3[1l] + z2 * poly4[1] );

371 t0 = z0 * ( polyl[1l] + zO0 * ( poly2[1] + t0 ) );

372 wl =x1* (one +z1* ( ppl + z1* pp2) );

373 t2 = z2 * ( polyl[1] + 22 * ( poly2[1] +t2) );

374 j1 =( ( (j1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
375 xsbl = ( xsbhl >> 30 ) & 2;

376 al = __vlibmTBL_sincos_hi[]1+1];

377 tl = __vlibmTBL_sincos_lo[j1+1] - ( __vlibmTBL_sincos_
378 *py0 = one + tO;

379 *pyl = al + t1;

380 *py2 = one + t2;

381 break;

383 case 6:

384 jO = ( xsbO + 0x4000 ) & Oxffff8000

385 H (& 0) = joO;

386 LO(&t 0) = O;
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x0 -=10;
z0 = x0 * xO0;
z1 = x1 * x1;
z2 = X2 * x2;
t0 =z0* ( qql1 + z0 * qgQg2 );
tl =2z1* ( poly3[1] + z1 * poly4[1] );
t2 =z2 * ( poly3[1l] + z2 * poly4[1] );
wo = x0 * ( one + z0 * ( ppl + z0 * pp2 ) );
tl =z1* ( polyl[1l] + z1 * ( poly2[1] + t1 ) );
t2 =z2 * ( polyl[1l] + z2 * ( poly2[1l] +t2) );
jOo = ( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsb0 = ( xsh0 >> 30 ) & 2;
a0 = __vlibmTBL_sincos_hi[j0+1];
t0 = __vlibmTBL_sincos_|lo[j0+1] - ( __vlibmTBL_sincos_
*py0 = a0 + tO;
*pyl = one + t1,;
*py2 = one + t2;
break;

404

406
407
408
409
410
411
412
413
414
415
416
417
418
419
420

422
423
424
425

427
428
429
430
431
432
433
434

436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452

case 7: /* Al are < 5/32 */
— * .

z0 = x0 x0;
z1 = x1 * x1;
z2 = X2 * X2
t0 = z0 * ( poly3[1] + z0 * poly4[1] );
tl =z1* ( poly3[1l] + z1 * poly4[1] );
t2 =z2 * ( poly3[1l] + z2 * poly4[1] );
t0 = z0 * ( polyl[1l] + zO0 * ( poly2[1] + tO
tl =2z1* ( polyl[1l] + z1 * ( poly2[1] + t1
t2 =z2 * ( polyl[1l] + z2 * ( poly2[1] + t2
*py0 = one + tO;
*pyl = one + t1;
*py2 = one + t2;
br eak;
}
X += stridex;
y += stridey;
1 =0;
} while ( --n >0 ); /* END MAIN LOCP */
*
* CLEAN UP last 0, 1, or 2 elts.
*
/
if (i >0) /* Clean up elts at tail. i < 3. */
{
doubl e a0, al, w0, wil;
doubl e to, t1, zO0, z1;
unsi gned jo, j1;
if (i >1)

if ( hxl < 0x3fc40000 )
{

z1 = x1 * x1;
tl =z1 * ( poly3[1] + z1 * poly4[1] );
tl =2z1* ( polyl[1l] + z1 * ( poly2[1] +t1) );
tl = one + t1;
*pyl = t1;
el se
j1 = ( xsbl + 0x4000 ) & Oxffff8000;
H(&1) =j1;
LO(&t 1) = O;
X1 -=1t1;
z1 = x1 * x1;
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453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486

488

490
491
492
493
494
495
496

498

500
501
502
503
504
505
506
507
508
509
510
511

513
514
515
516
517
518

MEDI UM

pp2 ) );

)
0x3f c40000 ) >>

+t0) );

)
- 0x3fc40000 ) >> 13 ) & ~

- ( __vlibmTBL_sincos_

tl =z1* ( gqql + z1 * qQg2 );
wl =x1* ( one + z1* ( ppl + z1 *
j1=( ( ( j1 & ~0x80000000 ) -
xsbl = ( xsbl >> 30 ) & 2;
al = __vlibmTBL_sincos_hi[j1+1];
tl = __vlibmTBL_sincos_lo[]1+1]
- ( __vlibmTBL_sincos_hi[j1l+xsbl]*wl -
*pyl = al + t1;
) }
1f ( hx0 < 0x3fc40000 )
{
z0 = x0 * xO0;
t0 = z0 * ( poly3[1] + z0 * poly4[1] );
t0 = z0 * ( polyl[1l] + z0 * ( poly2[1]
t0 = one + tO;
*py0 = tO0;
el se
{
jO = (_ xsb0 + 0x4000 ) & Oxffff8000;
H (& 0) = jO0;
L&t 0) = 0;
x0 -=10;
z0 = x0 * xO0;
t0 =z0 * ( qq1 + z0 * qgQg2 );
wo = x0 * ( one + z0 * ( ppl + z0 * pp2 ;
jO=( ( ( jO & ~0x80000000 )
xsb0 = ( xsb0 >> 30 ) & 2;
a0 = __vlibmTBL_sincos_hi[]j0+1];
t0 = __vlibmTBL_sincos_|o[]0+1]
*py0 = a0 + tO;

}
} /* END CLEAN UP */

return;

/*

* Take care of BI GUNS.

*

* We have junped here in the middle of processing after having

* encountered a nmediumrange argunment. Therefore things are in a
* bit of a tizzy.

*

/

x0_or_one[ 1
x1_or_one[1
x2_or_one[ 1
x0_or _one[ 3
x1_or_one[ 3
3
[
[
[
[
[
[

[eXeo)e]

LLeLeeeeee T

PR R

CooooorkERE -

x2_or _one[
y0_or _zero
yl_ or_zero

y2_or_zero
y0_or _zero
yl_or_zero
y2_or_zero

i{f ( biguns == 3)

bi guns = 0;
xsb0 = xsh0 >> 31;
xsbl = xsbl >> 31;
goto | oop2;
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519 }

520 else if ( biguns == 2)
521 {

522 xsb0 = xsb0 >> 31;
523 bi guns = 0;

524 goto | oopl;

525 }

526 bi guns = 0;

528 do
529 {

530 doubl e fno, fnl, fn2, a0, al, a2, w0, wi, w2, yO, y1l,

531 unsi gned hx; '
532 int

534 /*

536

538 | oopO:

539 hx = H (x);

540 xsbh0 = hx >> 31;
541 hx &= ~0x80000000;

n0, nl, n2;

535 * Find 3 nore to work on: Not already done, not too big.
*
/

542 if ( hx > 0x413921fb ) /* (1.6471e+06) Too big: leave it. */

543

545
546 x0
*

547 y = x

548

549 el se

550 bi guns
551 X += stridex;
552 y += stridey;
553 i =0;

554 if (--n<=0)

555 br eak;
556 goto | oopO;
557 }

558 X0 = *Xx;

559 pyo =y

560 X += stridex;

561 y += stridey;

562 1 =1;

563 if (--n<=0)

564 br eak;

566 | oopl:

567 hx = H (x);

568 xsbhl = hx >> 31,

569 hx &= ~0x80000000;

570 if ( hx > 0x413921fb )
571

573

574 x1
575 *y
576 }

577 el se

578 bi guns
579 X += stridex;
580 y += stridey;
581 i =1;

582 it (t-n<=0)

583 break;
584 goto | oopl;

544 if ( hx >= 0x7ff00000 ) /* Inf or NaN */
{

572 if ( hx >= Ox7ff00000 )
{

1;
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585 }

586 X1 = *x;

587 pyl =vy;

588 X += stridex;

589 y += stridey;

590 i =2

591 if (--n<=0)

592 br eak;

594 | oop2:

595 hx = H (x);

596 xsbh2 = hx >> 31;

597 hx &= ~0x80000000;

598 if ( hx > 0x413921fb )

599 {

600 if ( hx >= 0x7ff00000 )
601

602 X2 = *X;

603 *y = x2 - Xx2;
604 }

605 el se

606 bi guns = 1;
607 X += stridex;

608 y += stridey;

609 i =2

610 if (--n<=0)

611 break;

612 goto | oop2;

613 }

614 X2 = *X;

615 py2 =y

617 n0 = (int) ( xO * invpio2 + hal f[xsb0] );
618 nl = (int) ( x1 * invpio2 + hal f[xsbl] );
619 n2 = (int) ( x2 * invpio2 + hal f[xsb2] );
620 fn0 = (doubl e) noO;

621 fnl = (double) ni;

622 fn2 = (double) n2;

623 n0 = (n0 +1) & 3; /* Add 1 (before the npod) to nake sin into co
624 nl =(nl +1) &3

625 n2 = (n2 + 1) & 3;

626 a0 = x0 - fn0 * pio2_1;

627 al = x1 - fnl * pio2_1;

628 a2 = x2 - fn2 * pio2_1;

629 w0 = fn0 * pio2_2;

630 wl = fnl * pio2_2;

631 w2 = fn2 * pio2_2;

632 X0 = a0 - wo,

633 x1 = al - wi;

634 X2 = a2 - wz;

635 yo = ( a0 - x0 ) - wo;

636 yl =( al - x1 ) - wi;

637 y2 = (a2 - x2 ) - w2;

638 a0 = xO0;

639 al = x1;

640 a2 = x2;

641 w0 = fn0 * pio2_3 - y0

642 wl = fnl * pio2_3 - yl,;

643 w2 = fn2 * pio2_3 - y2;

644 x0 = a0 - wo;

645 x1 = al - wil,

646 X2 = a2 - w2;

647 y0o = ( a0 - x0 ) - wo;

648 yl =( al - x1 ) - wi;

649 y2 = (a2 - x2 ) - wz;

650 a0 = xO0;



new usr/src/lib/libmec/comon/__vcos.c 11

651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671

673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716

al = x1,;

a2 = x2;

wo = fnO * pio2_3t - yo0;
wl = fnl * pio2_3t - yl;
w2 = fn2 * pio2_3t - y2;
x0 = a0 - ;

x1 = al - wi;

X2 = a2 - w2;

y0o = ( a0 - x0 ) - wo;
yl =( al - x1 ) - wi;
y2 = (a2 - x2 ) - wz;
xsb0 = HI (&x

0);
i = ( ( xsbo & ~0x80000000 ) - thresh[n0&l] ) >> 31;
xsbl = H (&
i |—( ( ( xsbl & ~0x80000000 ) - thresh[nl1&l] ) >> 30 ) & 2;
xsb2 = H (&2);
il=((( xsb2 & ~0x80000000 ) - thresh[n2&l] ) >> 29 ) & 4;

swtch (i
doubl e to, t1, t2, z0, z1, z2;
unsi gned jo, j1, j2;
case 0O:
jO = ( xsbO + 0x4000 ) & Oxffff8000;
j1 = ( xsbl + 0x4000 ) & Oxffff8000;
j2 = (_xsb2 + 0x4000 ) & Oxffff8000;
H (& 0) = j0;
H(&t1) =j1;
H(&2) =j2;
LOQ(& 0) = O;
LO(&t 1) = O;
LO( & 2) = O;
x0 = ( x0 - t0 ) + y0;
x1 = ( x1-tl1) + yl;
X2 = ( X2 - t2) +y2;
z0 = x0 * xO;
z1 = x1 * x1;
z2 = X2 * X2;
t0 =20 * ( qql + z0 * qQg2 );
tl =2z1* ( qql + z1 * qQ2 );
t2 =z2* (. qql + z2 * qQ92 );
wo = x0 * ( one +z0 * ( ppl + z0 * pp2 ) );
wl =x1* ( one +z1* ( ppl + z1 * pp2) );
w2 = x2 * (one +2z2* ( ppl +2z2* pp2) );
jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
j1=( ( (]J1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
Jj2 =( ( (]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsb0 = ( xsb0 >> 30 ) & 2;
xsbl = ( xsbl >> 30 ) & 2;
xsb2 = ( xsb2 >> 30 ) & 2;
n0 "= ( xsh0 & ~( n0 << 1) );
nl A= ( xshl & ~( nl << 1) );
n2 "= ( xsh2 & ~( n2 << 1) );
xsbh0 | = 1;
xsbl | = 1;
xsb2 | = 1,
a0 = __vlibmTBL_sincos_hi[j0+n0];
al = __vlibm TBL_si ncos_hi[] 1+n1];
a2 = __vlibm TBL_sincos_hi[]2+n2];
to = ( vl i bm TBL_si ncos_hi []O+((n0+xsb0)&3)] * w0 + a0
t1 = ( __vlibmTBL_sincos_hi[]1+((nl+xsb1)&3)] * wi + al
t2 ( __vlibmTBL_si ncos_hi[] 2+((n2+xsb2) &3)] * w2 + a2
*py0 = ( a0 + t0 );
*pyl = ( al +t1);
*py2 = (a2 +t2);
br eak;
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718
719
720
721
722
723
724
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728
729
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731
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735
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739
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759
760
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763
764
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766
767
768
769
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771
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774
775
776
777
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780
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case 1:

case 2:

12

j >>13) & -
) >> 13 ) & ~

*wl + al
* w2 + a2

__vcos.c

jO = n0 & 1;

j1 = ( xsbl + 0x4000 ) & Oxffff8000;

J2 = ( xsb2 + 0x4000 ) & Oxffff8000;
Ho(&1) =j1;

H(&2) =j2;

LQ(&t 1) = O;

LO(&t2) = O;

x0_or _one[ 0] = xO;

x0_or _one[ 2] = -xO0;

y0_or _zero[0] = y0,

y0_or_zero[2] = -yO0;

x1 =( x1-1t1l) + yl;

X2 = ( X2 - t2) +y2;

z0 = x0 * xO;

z1 = x1 * x1;

z2 = X2 * x2;

0 =20 * ( poly3[jO] + z0O * pon4[JO] )
tl =2z1* ( qql + z1 * Qg2
t2=22*(qq1+22*qq2)

t0 = z0 * ( polyl[jO] + zO * ( poly2[jO] + tO) );
wl =x1* ( one +2z1* ( ppl + z1 * pp2 ;
w2 = x2 * (one +2z2* ( ppl +z2 * pp2)
j1 = ( ( (j1 & ~0x80000000 ) - 0x3fc40000
j2 =( ( (]2 & ~0x80000000 ) - 0x3fc40000
xsbl = ( xsbl >> 30 ) & 2;

xsb2 = ( xsb2 >> 30 ) & 2;

nl "= ( xshl & ~( n1 << 1) );

n2 "= ( xsh2 & ~( n2 << 1) );

xsbl | = 1,

xsh2 | = 1,

al = __vlibmTBL_sincos_hi[j1+nl];

a2 = __vlibmTBL_sincos_hi[]2+n2];

t0 = x0_or_one[n0] + ( yO_or_zero[n0] + x0_or_one[n0] *
tl = ( __vlibmTBL_sincos_hi[]1+((nl+xsbl)&3)]
t2 = ( __vlibm TBL_si ncos_hi[] 2+((n2+xsh2)&3)]
*py0 = t0;

*pyl = ( al +t1);

*py2 = (a2 +t2);

br eak;

jo = ( xst + 0x4000 ) & Oxffff8000;

jl1 =n1

]2 = ( xsb2 + 0x4000 ) & Oxffff8000;

H (& 0) = j0;

H(&2) =j2;

LQ(&t 0) = O;

LO(&t2) = 0;

x1_or_one[0] = x1;

x1_or_one[2] = -x1,;

x0 = ( x0 - t0) + yO;

yl_or_zero[0] = y1,;

yl_or_zero[2] = -yl1;

x2—(x2 t2) +y2;

z0 = x0 Xx0;

z1 = x1 * x1;

z2 = X2 * x2;

t0 =20 * ( qql + z0 * qQg2 );

tl =2z1* ( poly3[j1l] + z1 * poly4[j1] );
t2 =z2* (. qql + z2 * qQ2 );
V\,O:XO*(one+ZO*(pp1+zO*pp2))
tl =2z1* ( polyl[j1l] + z1 * ( poly2[)1] + tl) );
w2 = x2 * (one + z2 * ( ppl + z2 * pp2
jO=( ( ( jO & ~0x80000000 )

- 0x3fc40000 ) >> 13 ) & ~
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783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798

800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835

837
838
839
840
841
842
843
844
845
846
847
848

case 3:

case 4:

j2 = ( ( ( j2 & ~0x80000000 ) - O0x3fc40000 ) >> 13 ) & ~
xsb0 = ( xsb0 >> 30 ) & 2;

xsb2 = ( xsh2 >> 30 ) & 2;

n0 "= ( xsh0 & ~( n0 << 1) );

n2 "= ( xsh2 & ~( n2 << 1) );

xsbh0 | = 1,

xsh2 | = 1

a0 = __vlibmTBL_sincos_hi[j0+n0];

a2 = __vlibm TBL_sincos_hi[]2+n2];

t0 = ( __vlibmTBL_sincos_hi []O+((n0+xsb0) &3)] * w0 + a0
t1 = x1_or_one[ni] +( y1l_or_zero[nl] + x1_or_one[nl] *
t2 = ( __vIibmTBL_sincos_hi[j2+((n2+xsb2)&3)] * w2 + a2
*py0 = ( a0 + t0 );

*pyl = t1;

*py2 = (a2 +t2)

br eak;

jO =no &1

j1=n1é&l

j2 = ( xsb2 + 0x4000 ) & OxffffB8000;

H (& 2) =j2;

LO( &t 2) = O;

x0_or_one[ 0] = xO;

x0_or _one[ 2] = -xO0;

x1_or_one[0] = x1;

x1_or_one[2] = -x1,;

y0_or _zero[ 0] = yO;

y0_or_zero[2] = -yO0;

y1l_or_zero[0] = y1;

yl or_zero[2] = -yl1;

x2 = ( x2- t2) +y2;

z0 = x0 * xO;

z1 = x1 * x1;

z2 = X2 * X2;

t0 =20 * ( poly3[]o] + z0 * poly4[j0O] );

tl =2z1* ( poly3[j1] + z1 * poly4[j1] );

t2 =z2* (. qql + z2 * qQ2 );

t0 = z0 * ( polyl[jO] + zO * ( poly2[jO] +tO ) );

tl =2z1* ( polyl[j1] + z1 * ( poly2[j1] +t1 ) );

w2 = x2* (one +z2* (ppl +2z2* pp2) );

j2 =( ( ( j2 & ~0x80000000 ) - O0x3fc40000 ) >> 13 ) & ~
xsb2 = ( xsb2 >> 30 ) & 2;

n2 "= (xsb2&~( n2<<1))

xsbh2 | =

a2 = vI i bm TBL_si ncos_hi [j 2+n2] ;

t0 = x0_or_one[n0] + ( yO_or_zero[n0] + x0_or_one[n0] *
tl = x1_or_one[nl] + ( yl or_zero[nl] + x1_or_one[nl] *
t2 = ( __vliibmTBL_sincos_hi[j2+((n2+xsb2)&3)] * w2 + a2
*py0 = t0;

*pyl = t1;

*py2 = (a2 +t2);

br eak;

jO = ( xsbO + 0x4000 ) & Oxffff8000;

i1 = ( xshl + 0x4000 ) & Oxffff8000;

j2 =n2 & 1;

HI (&t 0) —JO,

Ho(&1) =j1;

LO( & 0) = O;

LO(&t 1) = O;

x2_or_one[0] = x2;

X2_or_one[ 2] = -x2;

x0 = ( x0 - t0) + yO;

x1 = ( x1-tl1) + yl;
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882
883
884
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887
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case 5:
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y2_or_zero[0] = y2;
y2_or_zero[2] = -y2;
z0 = x0 * xO;
z1 = x1 * x1;
z2 = X2 * x2;
t0 =20 * ( qql + z0 * qQg2 );
tl =2z1* ( qql + z1 * qQ92 );
t2 =z2 * ( poly3[j2] + z2 * pon4[12] );
w0 = x0 * ( one +z0 * ( ppl + z0 * pp2),
wl =x1* (one +z1* ( ppl +z1* pp2) );
t2 =22 * ( polyl[j2] + z2 * ( poly2[]2] +t2) );
jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
j1 =( ( ( J1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsb0 = ( xsb0 >> 30 ) & 2;
xsbl = ( xsbl >> 30 ) & 2;
n0 "= ( xsh0 & ~( n0 << 1) );
nl "= ( xsbhl & ~( n1 << 1) );
xsbh0 | = 1,
xsbl | = 1
a0 = __vlibmTBL_sincos_hi[j0+n0];
al = __vlibmTBL_sincos_hi[]1+n1];
t0 = ( __vlibmTBL_sincos h|[]0+((n0+xsb0)&3)] * w0 + a0
t1 = ( __vlibmTBL_sincos_hi[]1+((nl+xsb1)&3)] * wi + al
t2 = x2_or one[n2] +( y2_or_zero[n2] + x2_or_one[n2] *
*py0 = ( a0 + ;
*pyl = ( a1+t1)
*py2 = t2;
br eak;
jO =n0 &
i1 = xsbl + 0x4000 ) & Oxffff8000;
j2 =n2 &1;
H (& 1) :Jl;
LO(&t 1) = O;
x0_or _one[ 0] = xO;
x0_or _one[ 2] = -xO0;
x2_or_one[0] = x2;
Xx2_or_one[2] = -x2;
y0_or _zero[ 0] = yO;
y0_or _zero[2] = -yO0;
x1 = ( x1-1t1) +yl
y2_or_zero[0] = y2;
y2_ or _zero[2] = -y2;
z0 = x0 * xO;
z1 = x1 * x1;
z2 = X2 * X2;
t0 = z0 * ( poly3[j0O] + z0 * pon4[JO] )
tl =2z1* ( qql + z1 * qgQg2
t2 =z2 * ( poly3[j2] + z2 *' pol y4[j2] );
t0 = z0 * ( polyl[jO] + z0 * ( ponZ[JO] + tO) );
wl =x1* ( one +z1* ( ppl + z1 * 2)
t2 =z2* ( polyl[j2] + z2 * ( poly2[]?2] +t2) )
1= CCj1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsbl = ( xsbl >> 30 ) & 2;
nl A= ( xshl & ~( nl << 1) );
xsbl | = 1;
al = __vlibmTBL_sincos_hi[j1+nl];
t0 = x0_or_one[n0] + ( yO_or_zero[nO] + x0_or_one[n0] *
t1l = ( __vlibmTBL_sincos_hi[j1+((nl+xsb1)&3)] * wi + al
t2 = x2 or _one[n2] + ( y2_or_zero[n2] + x2_or_one[n2] *
*py0 = t|
*pyl = ( a1+t1)
*py2 = t2;
break;
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915 case 6:

916 jO = ( xsbO + 0x4000 ) & Oxffff8000

917 j1=nl&1;

918 j2=n2 &1

919 H (& 0) = jO0;

920 LO(&t 0) = O;

921 x1_or_one[0] = x1

922 x1_or_one[2] = -x1;

923 x2_or_one[ 0] = x2

924 Xx2_or_one[2] = -x2

925 x0 = x0-t0) + y0

926 yl_or_zero[0] = y1;

927 yl_or_zero[2] = -yl

928 y2_or_zero[ 0] = y2

929 y2_or_zero[2] = -y2

930 z0 = x0 x0;

931 z1 = x1 * x1

932 z2 = X2 * x2

933 t0 =20 * ( qql + z0 * qQg2 );

934 tl =2z1* ( poly3[j1l] + z1 * poly4[j1] );

935 t2 =z2 * ( poly3[j2] + z2 * pon4[ 2] );

936 wo = x0 * ( one +z0 * ( ppl +z0 * pp2 ) )

937 tl =2z1* ( polyl[j1l] + z1 * ( poly2[J1] +t1) )

938 t2 =z2 * ( polyl[j2] + z2 * ( poly2[j2] +t2) )

939 jo=(C((jo & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
940 xsb0 = ( xsb0 >> 30 ) &

941 n0 *= ( xsh0 & ~( n0 << 1 ) )

942 xsh0 | = 1;

943 a0 = vllbn1TBL sincos_hi[j0+n0];

944 t0 = (__vlibmTBL_sincos h|[]0+((n0+xsb0)&3)] * w0 + a0
945 tl = x1_or_one[nl] + ( yl_or_zero[nl] + x1_or_one[nl] *
946 t2 = x2_or_one[n2] + ( y2_or_zero[n2] + x2_or_one[n2] *
947 *py0 = (a0 + t0 );

948 *pyl = t1;

949 *py2 = t2

950 break;

952 case 7:

953 jO=n0 &1

954 j1 =n1 & 1;

955 j2 =n2 &1;

956 x0_or _one[ 0] = xO0

957 x0_or_one[2] = -x0

958 x1_or_one[0] = x1

959 x1_or_one[2] = -x1;

960 x2_or_one[ 0] = x2

961 X2_or_one[2] = -x2

962 y0_or _zero[0] = yO

963 y0_or _zero[2] = -yO0

964 yl_or_zero[0] =yl

965 yl_or_zero[2] = -yl

966 y2_or_zero[0] = y2

967 y2_or_zero[2] = -y2

968 z0 = x0 * x0

969 z1 = x1 * x1

970 z2 = X2 * x2

971 t0 = z0 * ( poly3[jO] + zO0 * poly4[j0] )

972 tl =z1* ( poly3[j1] + z1 * poly4[]j1] )

973 t2 =z2 * ( poly3[]j2] + z2 * poly4[]2] );

974 t0 = z0 * ( polyl[j0O] + z0O * ( poly2[j0O] +tO ) )

975 tl =2z1* ( polyl[j1] + z1 * ( poly2[j1] +t1) )

976 t2 =z2 * ( polyl[j2] + z2 * ( poly2[j2] +t2) )

977 t0 = x0_or_one[n0] + ( yO_or_zero[nO] + xO_or_one[n0] *
978 tl = x1_or_one[nl] + ( yl_ or_zero[nl] + x1_or_one[nl] *
979 t2 = x2_or_one[n2] + ( y2_or_zero[n2] + x2_or_one[n2] *
980 *py0 = t0;

new usr/src/lib/libmec/ cormon/__vcos.c
981
982
983
984 }

986
987
988
989

*pyl
*py2
br eak;

tl;
t2;

X += stridex;
y += str|dey,
= 0;
} while ( --n >0);
991 if (i
992 {
993 doubl e fno
994 doubl e to,
995 unsi gned jo

>0)

fnl, a0, al, w0, wi, yO0, yl
t1, z0, z1
iy

16

996 int

998
999
1000 nl

1001 fnl
1002

1003 al

1004 wl

1005 x1

1006 yl

1007 al

1008 wl

1009 x1

1010 yl

1011 al

1012 wl

1013 x1

1014 yl =
1015 xsbl
1016 if (

{

if (i >1)
{

1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045 }
1046 }

}
el se

n0, ni;

= (int) ( x1 * invpio2 + half[xsbl] )

(doubl e) n1;

(nl +1) &3; /* Add 1 (before the npod) to make sin
x1 - fnl * p|02_1
fnl * pio2_2

= Hi(
( xsbl & ~0x80000000 ) < thresh[nl1&1] )

jl =n1 & 1;
x1_or _one[ O
x1_or_one[ 2

| = x1;

]
yl_or_zero[ O

2

1;

-x1
vyl
-yl;

yl_ or _zero[
=x1* x
z1 * ( poly3[j1] + z1 * poly4[j1l
z1 * ( polyl[j1] + z1 * ( poly2[
x1_or_one[nl] + ( yl_or_zero[nl]
=t1;

1)
j1] +t1)
+ x1_or_on

. —-
IrrrR
T

y

[

xsbl + 0x4000 ) & Oxffff8000;
=iy

_0’
t1) +yl
1

1
*
*
*

aR

X

~NX T
HF*HSQI

q2 );

)
1+ z1* pp2) )
- 0x3fc40000 ) >>

RRR

X

(qql +z1 * g
( one + z1 * (
( (j1 & ~0x800000
( xsbl >> 30 ) & 2;
shl & ~( nl << 1)

=

2
pp
00

X N X o

X3 x—
A=Y ON™
o o

)
X )i
1;
vI|bn1TBL sincos_hi[j1+nl];
_ vlibm TBL_sincos_hi[j 1+((nl+xsb1) &3)] *
(a1l +1t1)

~Q
(S
T HITHIIH nuon
"=

*
el
<
||,\|
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1047 n0 = (int) ( x0 * invpio2 + hal f[xsbh0] );

1048 fn0 = (doubl e) noO;

1049 n0 = (n0 + 1) & 3; /* Add 1 (before the nod) to nmeke sin into co
1050 a0 = x0 - fnO * p| 02_1;

1051 wO=fn0*p|02 ;

1052 x0 = a0 -

1053 y0o = ( a 0 X0 ) - wo;

1054 a0 = x

1055 w0 = fn0 * pio2_3 - yO;

1056 x0 = aO - WO,

1057 y0o = ( a0 - x0 ) - wo;

1058 a0 = x0;

1059 wo = an * pio2_3t - yoO;

1060 x0 = wo;

1061 yO:(aO-xO)-WO;

1062 xsb0 = HI (&x0);

1063 if ( ( xsbo & ~0x80000000 ) < thresh[n0&1] )

1064 {

1065 jO = n0 & 1;

1066 x0_or _one[ 0] = xO;

1067 x0_or _one[2] = -xO0;

1068 y0_or _zero[ 0] = yO;

1069 y0_ or _zero[2] = -yO0;

1070 z0 = x0 * xO;

1071 t0 = z0 * ( poly3[]0] + z0 * poly4[jo0] );

1072 t0 = z0 * ( polyl[jO] + zO * ( poly2[jO] +t0 ) );

1073 t0 = x0_or_one[n0] + ( yO_or_zero[nO] + xO_or one[nO] *
1074 *py0 = tO0;

1075 }

1076 el se

1077 {

1078 jO = ( xshO + 0x4000 ) & Oxffff8000

1079 H (& 0) =j0;

1080 LO(& 0) =

1081 x0 = ( x0 - t0) + yO;

1082 z0 = x0 * xO;

1083 t0 =z0 * ( qql + z0 * qQg2 );

1084 wo = x0 * ( one +z0 * ( ppl + z0 * pp2 ) );

1085 jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
1086 xsb0 = ( xsb0 >> 30 ) & 2;

1087 n0 "= ( xsh0 & ~( n0 << 1) );

1088 xsh0 | = 1;

1089 a0 = vl i bm TBL_si ncos_hi[j0+n0];

1090 to = ( __vlibm TBL_si ncos_hi [] 0+((n0+xsb0) &3)] * w0 + a0
1091 *py0 = (a0 + 10 );

1092 }

1093 }

1095 if ( biguns )

1096} __vlibmyvcos_big( nsave, xsave, sxsave, ysave, sysave, 0x413921f
1097

__unchanged_portion_onitted_
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 136 Z##N * (Cl + Z##N * Q))))
10431 Sun May 11 12:16: 33 2014 137 } else { /* conpute siny *
new usr/src/lib/libmec/comon/__vcosf.c 138 f##N = (fl oat)(y##N + y##N * z##N * (SO + z##N * (S1 +
IR R R R R R R R R R R RS R R R R RS RS R R RS SRR SRR R ERREREREEEEEEEE] 139 Z##N* Sz)))’
__unchanged_portion_omtted_ 140 }
141 *y = (n##N & 2)? -f##N ¢ f#EN;
76 #define SO 0] 142 y += stridey
77 #define S1 1]
78 #define S2 q 2] 144 void
79 #define one d 3] 145 _ vcosf(int n, float *restrict x, int stridex, float *restrict vy,
80 #define nhal f d 4] 146 int stridey)
81 #define Q0 d 5] 147 {
82 #define Cl C 6] 148 doubl e y0, y1, y2, y3;
83 #define C2 q7] 149 doubl e z0, z1, z2, z3;
84 #define invpio2 (8] 150 fl oat fo, f1, f2, 3, t;
85 #define c3two51 (9] 151 int n0 =0, nl =0, n2=0, n3, hx, ix, nmedium
86 #define pio2_1 (10] 151 int n0, n1, n2, n3, hx, ix, medium
87 #define pio2_t (f11]
153 y -= stridey;
89 #define PREPROCESS(N, index, |abel) \
90 hx = *(int *)x; \ 155 for (;;) {
91 ix=hx&0x7fffffff \ 156 begin:
92 t = *x; \ 157 y += stridey;
93 x += stridex \
94 if (ix <= Ox3f490fdb) { I* |x] <pild* \ 159 if (--n<0)
95 if (ix ==0) { \ 160 br eak;
96 y[index] = one; \
97 goto | abel ; \ 162 medi um = 0;
98 } \ 163 PREPROCESS( 0, 0, begin);
99 y##N = (double)t; \
100 n##N = 1; \ 165 if (--n<0)
101 } elseif (ix <= Ox49c90fdb) { /* | x| < 2719*pi */ \ 166 goto processl;
102 y#H#N = (doubl e)t \
103 medi um = \ 168 PREPROCESS(1, stridey, processl);
104 } else { \
105 if (ix >= 0x7f800000) { /* inf or nan */ \ 170 if (--n<0)
106 ylindex] =t / t; \ 171 goto process2;
107 goto | abel; \
108 } \ 173 PREPROCESS( 2, (stridey << 1), process2);
109 Z##N = y##N = (doubl e)t; \
110 hx = H (y##N); \ 175 if (--n <0)
111 n##N = ((hx >> 20) & Ox7ff) - 1046; \ 176 goto process3;
112 Hi (z##N) = (hx & Oxfffff) | 0x41600000; \
113 n##N = vI i bmrem pi o2m( & ##N, &y##N, n##N, 1, 0) + 1; \ 178 PREPROCESS(3, (stridey << 1) + stridey, process3);
114 z##N = y#HN * yH##EN \
115 if (n##N & 1) { /* conpute cos y */ \ 180 if (medi un) {
116 f##N = (float)(one + z##N * (nmhal f + z##N * \ 181 z0 = y0 * invpio2 + c3two51;
117 (C0 + z##N * (CL + z##N * C2)))); \ 182 z1 =yl * invpio2 + c3two51;
118 } else { /* conpute siny */ \ 183 z2 = y2 * invpio2 + c3two51;
119 #N = (roat)(y##N + y##N * z##N * (SO + \ 184 z3 = y3 * invpio2 + c3two51;
120 Z##N * (Sl + z##N * S2))); \
121 } \ 186 n0 = LQ(z0) + 1;
122 y[index] = (n##N & 2)? -f##N : f##N, \ 187 nl = LQ(z1) + 1;
123 goto | abel ; \ 188 n2 = LQ(z2) + 1;
124 } 189 n3 = LQ(z3) + 1;
126 #defi ne PROCESS(N) \ 191 z0 -= c3two51,;
127 if (mediun { \ 192 z1 -= c3two51;
128 z##N = y##N * invpi 02 + c3two51; \ 193 z2 -= c3two51
129 n##N = LQ(z##N) + 1; \ 194 z3 -= c3twob51;
130 z##N - = c3twob51; \
131 y##N = (y##N - z##N * pio2_1) - z##N * pio2_t; \ 196 y0o = (y0 - zO * pio2_1) - zO * pio2_t;
132 } \ 197 yl = (yl - z1 * pio2_1) - z1 * pio2_t
133 Z##N = y##N * y##N, \ 198 y2 = (y2 - z2 * pio2_1) - z2 * pio2_t;
134 if (n##N & 1) { /* conpute cos y */ \ 199 y3 = (y3 - z3 * pio2_1) - z3 * pio2_t;
135 f##N = (float)(one + z##N * (mhalf + z##N * (CO + \ 200 }

e e
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202 z0 = y0 * yo0; 268 case 7:
203 z1 =yl * yi; 269 fO = (float)(one + z0 * (mhalf + z0 * (CO +
204 z2 = y2 * y2; 270 z0 * (C1 +z0 * C2))));
205 z3 = y3 * y3; 271 f1 = (float)(one + z1 * (nhalf +z1 * (C0 +
272 z1 * (Cl +z1 * C2)
207 hx = (n0 & 1) | ((n1 &1) << 1) | ((n2 &1) << 2) | 273 f2 = (float)(one + z2 * (nhalf +z2 * (Q0 +
208 ~((n3 & 1) << 3); 274 z2 * (Cl + z2 * C2))));
g(l)g swtcg(hx) { 372 f3 = (fl a)(y3+y3*z3* (SO + z3 * (S1 + z3 * S2)));
case O: 7 break;
211 fO = (float)(y0 + y0O * z0 * (SO + z0 * (Sl + z0 * S2)));
212 fl1 = (float)(yl +yl * z1 * (SO + z1 * (Sl + z1 * S2))); 278 case 8:
213 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2))); 279 fO = (float)(y0 + yO * zO * (SO + z0 * (S1 + z0 * S2)));
gizsl LB =k(float)(y3+y3* z3 * (SO + z3 * (S1 + z3 * S2))); 280 fl = (float)(yl +yl * z1 * (SO + z1 * (S1 + z1 * S2)));
reak; 281 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2 ;
282 f3 = (float)(one + z3 * alf + z3 * ((CO+ )
217 case 1: 283 z3 * (C1 + 23 * C2))))
gig fo = gflo?t)(one + z0 ;)§;Thalf + 20 * (CO + 284 br eak;
z0 * (C1 + z0 * C ;
220 fl1 = (float)(yl +yl * z1 * (SO + z1 * (Sl + z1 * S2))); 286 case 9:
221 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2))); 287 fo (float)(one + zO * (mhalf + z0 * (CO +
222 f3 = (float)(y3 + y3 * z3 * (SO + z383 * (S1 + z3 * S2))); 288 z0 * (ClL + z0 * C2))));
223 br eak; 289 fl=(float)(yl + yl1 * 71 * (SO + z1 * (S1 + z1 * S2)));
290 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2)));
225 case 2: 291 f3 = (float)(one + z3 * (nhalf + z3 * (g:0+ )
226 fO = (float)(y0 + yO * z0 * (SO + z0 * (S1 + z0 * S2))); 292 z3 * (C1 + 23 * C2))));
gg fl= (flo?t)(one + z1 ;)g;malf +z1* (CO + 293 br eak;
z1 * (C1 +z1 * ;
229 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2))); 295 case 10:
gg(l) LS =k(float)(y3+y3* z3 * (SO + z3 * (S1 + z3 * S2))); 296 fO = (float)(y0 + yO * z0O * (SO + z0 * (S1 + z0 * S2)));
reak; 297 fl1 = (float)(one + z1 * (mhalf + z1 * (CO +
298 z1 * (Cl + z1 * C2)))); (
233 case 3: 299 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2)));
234 fOo = (float)(one + zO * (mhalf + z0 * (CO + 300 f3 = (float)(one + z3 * (nmhalf + z3 * (CO +
235 z0 * (C1 +z0 * C2)))); 301 z3 * (Cl + 23 * C2))));
ggg fl= (lfLo?t)(one + z1 ;)g;rhalf +z1 * (C0 + 302 br eak;
z ClL +z1* ;
238 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2))); 304 case 11:
34318 LB =k(float)(y3+y3* z3 * (SO + 23 * (S1 + z3 * S2))); 305 fo = (float)(one + z0 * (mhalf + z0 * (CO +
reak; 306 z0 * (C1L +z0 * C2))));
307 fl1 = (float)(one + z1 * (n‘nalf +z1 * (C0 +
242 case 4: 308 z1 * (C1 +z1 * C2))));
243 fOo = (float)(y0 + yO * z0 * (SO + zO * (S1 + z0 * S2))); 309 f2=(f|oat)(y2+y2*22* (SO + z2 * (S1L + z2 * S2)));
244 f1 = (float)(yl + yl * z1 * (SO + z1 * (S1 + z1 * S2))); 310 f3 = (float)(one + z3 * (mhalf + z3 * (CO +
245 f2 = (float)(one + z2 * (mhalf + z2 * (C0 + 311 z3 * (Cl + z3 * C2))));
246 z2 * (C1 + 22 * C2)))); 312 br eak;
247 f3 = (float)(y3 + y3 * z3 * (SO + z383 * (Sl + z3 * S2)));
248 break; 314 case 12:
315 fO = (float)(y0 + yO * zO * (SO + zO * (S1 + z0 * S2)));
250 case 5: 316 fl1 = (float)(yl +yl * z1 * (SO + z1 * (S1 + z1 * S2)));
251 fOo = (float)(one + z0O * (mhalf + z0 * (CO + 317 f2 = (float)(one + z2 * (mhalf + z2 * (CO +
252 z0 * (C1 +z0 * C2)))): 318 z2 * (Cl + 22 * C2))));
253 f1 = (float)(yl + y1 * z1'* (SO + z1 * (S1 + z1 * S2))); 319 f3 = (float)(one + z3 * (mhalf + z3 * (C0 +
254 f2 = (float)(one + z2 * (mhalf + z2 * (C0 + 320 z3 * (Cl + 23 * C2))));
255 z2 * (C1 + 22 * C2)))); 321 br eak;
256 f3 = (float)(y3 +y3*23* (SO + z3 * (S1 + z3 * S2)));
257 break; 323 case 13:
324 fo = (float)(one + zO * (nhalf + z0 * (CO +
259 case 6: 325 z0 * (C1 + z0 * C2))));
260 fo = (float)(y0 + yO * z0 * (SO + zO * (S1 + z0 * S2))); 326 fl=(f|oat)(yl+y1*zl* (SO + z1 * (S1L + z1 * S2)));
261 fl1 = (float)(one + z1 * (rrhalf +z1* (C0 + 327 f2 = (float)(one + z2 * (rrhalf +z2 * (Q0 +
262 z1 * (Cl + z1 * C2)))) 328 z2 * (Cl + z2 * C2))))
263 f2=(f|0at)(one+22* (nhalf +z2 * (QC0 + 329 f3 = (float)(one + z3 * (nhalf +2z3 * (C0 +
264 z2 * (Cl +2z2 * C2)))): 330 z3 * (Cl + 23 * C2))));
ggg {)3 :k(float)(y3+y3* z3 * (SO + z3 * (SL + z3 * S2))); 331 br eak;
r eak;
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333 case 14:

334 fO = (float)(y0 + yO * z0 * (SO + z0 * (Sl+zO* S2)));
335 fi1 = (float)(one + z1 * (nhalf + z1 * (CO +
336 z1 * (Cl +z1 * C2))));

337 f2 = (float)(one + z2 * (nhalf z2 * (CO +
338 z2 * (Cl + 22 * )

339 f3 = (float)(one + z3 * (nhalf +2z3* (C0 +
340 z3 * (C1 + 23 * C2))));

341 br eak;

343 defaul t:

344 fO = (float)(one + z0 * (mhalf + z0 * (CO +
345 z0 * (C1 + z0 * );

346 fl=(|at)(one+zl*(nh|f+zl*(CO+
347 z1 * (Cl + z1 * Q2))));

348 f2 = (flo at)(one+22*(nhalf +2z2 * (Q0 +
349 z2 * (Cl +2z2 * C2))));

350 f3=(|at)(one+z3*(nhlf+z3*(CO+
351 z3 * (Cl + 23 * @))));

352 }

354 *y = (n0 & 2)? -f0 : fO;

355 y += stridey;

356 *y = (n1 &2)? -f1: f1;

357 y += stridey;

358 *y = (n2 & 2)? -f2: f2;

359 y += stridey;

360 *y = (n3 &2)? -f3: f3;

361 conti nue;

363 processl:

364 PROCESS( 0) ;

365 conti nue;

367 process2:

368 PROCESS( 0) ;

369 PROCESS( 1) ;

370 conti nue;

372 process3:

373 PROCESS( 0) ;

374 PROCESS( 1) ;

375 PROCESS( 2) ;

376 1

377 }

__unchanged_portion_omtted_
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 605 {

56146 Sun May 11 12:16:35 2014 606 /* | X] =0, 1, Inf */
new usr/src/lib/libmec/comon/__vpow.c 607 if (Ix==0&& (hx == 0 || hx == 0x3ff00000 || hx == 0x7ff00000
IR R R R R R R R R R R R S R R R R SRR R R RS S SR SRR R ERREREREEEEEEEE] 608 {

__unchanged_portion_omitted_ 609 Hi (pz) = hx;

546 yisint## =0, /* Y - non-integer */ 610 LQ(pz) = Ix;
547 exp = hy >> 20; /* Y exponent */ 611 if (sy)
548 ull_y0 & LMVANT; 612 *pz = DONE / *pz;
549 ul | _x##1 = (ull_y0 | LDONE); 613 }
549 ul | _x##| = ull_yO0 | LDONE; 614 el se
550 x##1 = *(doubl e*)&ul | _x##l ; 615 {
551 ul | _ax##l = ((ull_x##1 + LMROUND) & LMHI 20); 616 y0 = ( (hx < Ox3ff00000) != sy ) ? _TINY : _HUGE
551 ul | _ax##l = (ull_x## + LMROUND) & LMHI 20; 617 *pz = y0 * yO;
552 ax##l = *(doubl e¥)&ul | _ax##l ; 618 }
553 if ( hx >= 0x7ff 00000 Tl exp >= 0x43e ) /* X=Inf,Nan or |Y|>2"63, I nf, Nan 619 RET_SC( 1)
554 { 620 }
555 0 = *px; 621 }
556 if ( hx>0x7ff00000|| (hx == Ox7ff00000 && | x !'= 0) || 622 if ( (sx || (hx | Ix)) ==0) /* X <=0 */
557 hy > 0x7ff00000 || (hy == O0x7ff00000 & |y != 0) ) /* |Xl or |Y = 622 if ( sx || (hx | Ix) ==10) /* X <=0 )
558 RETURN (I, yO0 + *py) 623 {
559 if ( hy == 0x7ff00000 && (Iy ==0) ) [* Y] = 1Inf */ 624 if ( exp >= 0x434 ) /* Y] >= 2753 */
560 { 625 yisint## =2; [* Y - even */
561 if ( hx == 0x3f{f00000 && (Ix == 0) ) I* +-1 ** +|nf 626 el se
562 *pz = *py - *py; 627 {
563 else if ( (hx < 0x3ff00000) != sy ) 628 if ( exp >= Ox3ff ) [* 1Y >=1 */
564 *pz = DZERQ 629 {
565 el se 630 if (exp > (20 + Ox3ff) )
566 { 631 {
567 Hi (pz) = hy; 632 i0 =1y > (52 - (exp - Ox3ff));
568 LQ(pz) = 1ly; 633 if (( O<<(52— (exp - 0x3f))) =1ly )
569 } 634 yisint##l =2 - (i0 & 1);
570 RET_SC(1) 635 }
571 } 636 elseif (ly ==0)
572 if ( exp < 0x43e ) /* 1Y < 2763 */ 637 {
573 { 638 i0 = hy > (20 - (exp - Ox3ff));
574 if ( sx) /* X = -Inf */ 639 if ( (i0 << (20 - (exp - Ox3ff))) == hy )
575 { 640 yisint##l =2 - (i0 & 1);
576 if ( exp >= 0x434 ) [* Y] >= 2753 */ 641 }
577 yisint##l =2, [/* Y - even */ 642 }
578 el se 643 }
579 { 644 if ((hx ] Ix) ==0) /[* X == */
580 if ( exp >= Ox3ff ) I* 1Y >=1 */ 645 {
581 { 646 y0 = DZERO
582 if (exp > (20 + Ox3ff) ) 647 if (sy)
583 { 648 y0 = DONE / yO;
584 i0 =1y > (52 - (exp - O0x3ff)); 649 if ( sx &ylsmt##l )
585 if ( (10 << (52 - (exp - 0x3ff)) 650 yoO;
586 yisint#l =2 - (i0 & 1) 651 RETURN (| yO)
587 } 652 }
588 elseif (ly ==0) 653 if (yisint##l == 0) /* pow(neg, non-integer) */
589 { 654 RETURN (1, DZERO / DZERO) /* NaN */
590 i0 = hy > (20 - (exp - Ox3ff)); 655 }
591 if ( (i0 << (20 - (exp - Ox3ff)) 656 exp = (hx >> 20);
592 yisint##l =2 - (i0 & 1) 657 exp##l = exp - 2046;
593 } 658 py##l = py,;
594 } 659 pz##l = pz;
595 } 660 ux##l = x##| + axi##l;
596 } 661 if ( lexp )
597 if (sy) 662 {
598 hx = 1x = 0; 663 ax##l = (double) ull_yO0;
599 hx += yisint##l << 31; 664 ul I_ax##l = *(unsigned | ong | ong*) &x##l ;
600 H (pz) = hx; 665 ul | _x##l = ((ull _ax##| & LMVANT) | LDCNE)
601 LQ(pz) = Ix; 665 ul | “x##1 = ul |l _ax##l & LMVANT | LDONE;
602 RET_SC(1) 666 x##l = *(doubl e*) &ul | _x##l ;
603 } 667 exp##l = ((unsigned int*) & ull _axi##l)[0];
604 el se [* Y] >= 2763  */ 668 exp##l = (exp##l >> 20) - (2046 + 1023 + 51);
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669
669
670
671
672
673
674
675

677
678
679
680
681
682
683
684
681
682
683
684
685
686
687
686
687
688
689
690
691
692
693
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715

717
718
719
720

722
723
724
725

}

ul | _x##1
hx##l =
yd##l =
voi d
__vpow

{

ul | _ax##l = (ul
ul | _ax##l = ull_
ax##| = *(doubl e*) &ul | _ax##l

ux##l =

X##|

_x##
X

+ (LMROUND & LMHI 20));
+ LMROUND & LMHI 20;

+ ax##l

= *(unsigned | ong | ong *) &ux##l

H (&l |

DONE / u

int n,
int stri

doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e
doubl e

if (stri
{

ax#il )
X##l

double * restrict px,

dey, dou

long lo
long lo
long lo
long lo
long lo

dex == 0

unsi gned
unsi gned

/* if x
cal |
if (hx >

int stridex, double * restrict py

ble * restrict pz, int stridez )

*py0 = 0, *pyl =0, *py2;

*pz0 = 0, *pzl = 0, *pz2

y0, ydO = 0.0L, u0, sO, s_I0, mhO

yl, ydl = 0.0L, ul, s1, s_|I1, mhil

*py0, *pyl, *py2;

*pz0, *pzl, *pz2

y0, ydO, u0, sO, s_I0, mhO

yl, ydl, ul, s1, s_I1, mhil

y2, yd2, u2, s2, s_|2, mh2

ax0 = 0.0L, xO = 0.0L, s_hO, uxO

axl = 0.0L, x1 = 0.0L, s_h1l, uxl

ax0, x0, s_hO, uxO0

ax1l, x1, s_h1, uxl;

ax2, x2, s_h2, ux2;

efl ag0, gflag0O, indO, iO;

eflagl, gflagl, indl, il;

eflag2, gflag2, ind2, i2;

hx0 = 0, yisint0O = 0, exp0 =0

hxl = 0, yisintl =0, expl =0

hx0, yisint0, expO;

hx1, yisintl, expl;

hx2, yisint2, exp2;

exp, I =0

hx, Ix, sx, hy, ly, sy
ng ull _y0, ull_x0, ull_x1, ull_x2, ull_ax0
ng LDONE = ((unsigned |l ong | ong*) LCONST)[1];
ng LMVANT = ((unsigned | ong | ong*)LCONST)[ 4

1;

ng LMROUND = ((unsigned | ong | ong*)LCONST)[ 5]

ng LMHI 20 (unsi gned | ong | ong*) LCONST) [ 6] ;
DONE = oubl e*) LCONST) [ 1] ;

KB5 = ((doubl e*) LCONST) [ 15]
KB4 = ((doubl e*) LCONST) [ 16]
KB3 = ((doubl e*)LCONST)[ 17]
KB2 = ((doubl e*)LCONST)[ 18]
KB1 = ((doubl e*)LCONST)[19]
)
hx = H (px);
I'x = LA(px);
is a positive normal number not equal to one
vpowx */

="0x00100000 & hx < Ox7ff00000 &%
(hx !'= 0x3ff00000 || Ix != 0))

ul | _ax1

new usr/src/lib/libmec/ common/__vpow. ¢

726 {

727 __vpowx( n, px, py, stridey
728 return;

729 }

730 }

732 do

733 {

734 /* performsi + ydi = 256%| 0g2(xi)*y
735 startO

736 PREP( 0)

737 px += stridex;

738 py += stridey

739 pz += stridez

740 1 =1;

741 if (--n<=0)

742 br eak;

744 startl:

745 PREP( 1)

746 px += stridex

747 py += stridey;

748 pz += stridez

749 1= 2;

750 if (--n<=0)

751 br eak;

753 start2

754 PREP( 2)

756 u0 = x0 - ax0

757 ul = x1 - axl

758 u2 = x2 - ax2

760 sO = u0 * ydO

761 LQO( &ux0) = 0;

762 sl = ul * ydi;

763 LO( &ux1) = 0;

764 s2 = u2 * yd2

765 LO(&ux2) = 0;

767 y0 = s0 * sO

768 s_h0 = sO

769 LQ(&s_h0) = 0;

770 yl = sl * sl

771 s_hl = sl

772 LQ(&s_h1l) = 0;

773 y2 = s2 * s2

774 s_h2 = s2

775 LQ(&s_h2) = 0;

777 sO = (KA5 * y0 + KA3) * y0 * sO
778 sl = (KA5 * y1 + KA3) * yl1 * s1;
779 s2 = (KA5 * y2 + KA3) * y2 * s2
781 s_10 = (x0 - (ux0 - ax0))

782 s 11 =(x1- (uxl - axl))

783 s_12 = (x2 - (ux2 - ax2))

785 s 10 =u0 - s_hO * uxO - s_h0 * s_|0
786 s 11 =ul- s hl*uxl- s hl=* s |1;
787 s 12 =u2 - s_h2 * ux2 - s_h2 * s_12;
789 s |0 =KAL * ydO * s_|I0

790 i0 = (hx0 >> 8) & OxffO;

791 exp0 += (hx0 >> 20)

pz,

*/

stridez );



new usr/src/lib/libmec/comon/__vpow. c 5 new usr/src/lib/libmec/comon/__vpow. c 6
858 s0 = HTHRESH,
793 s 11 =KAL * ydl * s_|1; 859 yd0 = DZERQ,
794 il = (hxl >> 8) & OxffoO; 860 }
795 expl += (hx1 >> 20); 861 i{f ( s1 > HTHRESH )
862
797 s |12 = KAL * yd2 * s_|2; 863 sl = HTHRESH;
798 i2 = (hx2 >> 8) & OxffoO; 864 ydl = DZERG,
799 exp2 += (hx2 >> 20); 865 }
866 if ( s2 > HTHRESH )
801 yd0 = KAL_H * s_hO; 867 {
802 ydl = KA1_H * s_hl; 868 s2 = HTHRESH,;
803 yd2 = KA1I_H * s_h2; 869 ) yd2 = DZERG
870
805 y0 = *(double *)((char*)__TBL_log2 + i0);
806 yl = *(double *)((char*)__TBL_log2 + il); 872 if ( sO < LTHRESH )
807 y2 = *(double *)((char*)__TBL_log2 + i2); 873
874 sO = LTHRESH;
809 y0 += (doubl e) (exp0 << 8); 875 yd0 = DZERG,
810 yl += (doubl e) (expl << 8); 876 }
811 y2 += (doubl e) (exp2 << 8); 877 ind0 = (int) (sO + ydO);
878 if ( s1 < LTHRESH )
813 mhO = y0 + ydO; 879 {
814 mhl =yl + ydi; 880 s1 = LTHRESH,
815 mh2 = y2 + yd2; 881 ydl = DZERG,
882 }
817 y0 = sO - ((mhO - y0O - yd0) - s_|0); 883 indl = (int) (sl + ydl);
818 yl =sl - ((mhl - yl - ydl) - s_I11); 884 if ( s2 < LTHRESH )
819 y2 =s2 - ((mh2 - y2 - yd2) - s_12); 885 {
886 s2 = LTHRESH;
821 y0 += *(double *)((char*)__TBL_log2 + i0 + 8) + KAL_LO * s_hO; 887 yd2 = DZERG
822 yl += *(double *)((char*)__TBL_log2 + il + 8) + KA1_LO * s_hil; 888
823 y2 += *(double *)((char*)__TBL_log2 + i2 + 8) + KA1_LO * s_h2; 889 ind2 = (int) (s2 + yd2);
825 s_h0 = y0 + m hO; 891 i0 = (ind0 & Oxff) << 4;
826 s_hl =yl + mhi; 892 u0 = (doubl e) indO;
827 s_h2 = y2 + mh2; 893 ind0 >>= 8;
829 LQ(&s_h0) = 0; 895 il =(indl & Oxff) << 4;
830 LO(&s_hl) = 0; 896 ul = (doubl e)indl;
831 LQ(&s_h2) = 0; 897 indl >>= 8;
833 yd0 = *pyO0; 899 i2 = (ind2 & Oxff) << 4;
834 ydl = *pyl; 900 u2 = (double) ind2;
835 yd2 = *py2; 901 ind2 >>= 8;
836 s0 = ydO;
837 sl = ydi; 903 y0 = s0 - u0 + ydO;
838 s2 = yd2; 904 yl = sl - ul + ydi,
839 LO(&s0) = 0; 905 y2 = s2 - u2 + ydz;
840 LQ(&s1) = 0;
841 LO(&s2) = 0; 907 u0 = *(doubl e*) ((char*)__TBL_exp2 + i0);
908 y0 = ((((KB5 * y0 + KB4) * y0 + KB3) * y0 + KB2) * y0 + KBL) * y
843 y0 = y0 - (s_hO - mho0); 909 ul = *(doubl e*)((char*)__TBL_exp2 + il);
844 yl =yl - (s_hl - mhil); 910 y1 = ((((KB5 * y1 + KB4) * yI + KB3) * yl + KB2) * yl1 + KBL) * y
845 y2 =y2 - (s_h2 - mh2); 911 u2 = *(doubl e*)((char*)__TBL_exp2 + i2);
912 y2 = ((((KB5 * y2 + KB4) * y2 + KB3) * y2 + KB2) * y2 + KBl) * y
847 yd0 = (ydO - s0) * s_hO + yd0 * yO;
848 ydl = (ydl - s1) * s_hl + ydl * y1; 914 eflagd = (ind0 + 1021) >> 31;
849 yd2 = (yd2 - s2) * s_h2 + yd2 * y2; 915 gflag0 = (1022 - ind0) >> 31;
916 eflagl = (indl + 1021) >> 31;
851 sO0 = s_hO * sO; 917 gflagl = (1022 - indl) >> 31;
852 sl = s hl * si; 918 eflag2 = (ind2 + 1021) >> 31;
853 s2 = s_h2 * s2; 919 gflag2 = (1022 - ind2) >> 31;
855 /* perform2 ** ((si+ydi)/256) */ 921 ind0 = (yisint0 << 11) + ind0 + (54 & eflag0) - (52 & gflago0);
856 if ( sO > HTHRESH ) 922 ind0 <<= ;
857 { 923 indl = (yisintl << 11) + indl + (54 & eflagl) - (52 & gflagl);
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924
925
926

928
929
930

932
933
934

936
937
938

940
941
942

944
945
946

948
949
950
951

953

955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982

984
985
986
987
988
989

indl <<= 20;

ind2 = (y|S| nt2 << 11) + ind2 + (54
ind2 <<= 20;

u0 = *(doubl e*)((char*)__TBL_exp2 + i
ul = *(doubl e*)((char*)__TBL_exp2 +
u2 = *(doubl e*)((char*)__TBL_exp2 + i

ul = *(unsi gned I ong | ong*) &uO;
HI (&ul | _x0) += 1nd0
u0 = *(doubl e*) &ul | _ xO

ul = *(unsi gned I ong | ong*) &u1;
HI (&uII _x1) += indi,;
ul = *(doubl e*) &ul | _x1;

= *(unsi gned I ong | ong*) &u2;
HI (&uII _X2) += ind2
u2 = *(doubl e*) &ul | _ x2

*pz0 = u0 * SCALE _ARR[eflag0 - gflag
*pzl = ul * SCALE_ARR[ efl agl - gflag
*pz2 = u2 * SCALE_ARR[ efl ag2 - gflag

px += stridex;
py += stridey;
pz += stridez;

i =0;
} while ( --n >0);
if (i >0)
{
/* performsi + ydi = 256%| 0g2(xi)*y
u0 = x0 - axO0;
s0 = u0 * ydoO;

LO(&ux0) = 0;
y0 = sO * sO;

»
=
S)

|
o)
e

:0;
KA5 * y0 + KA3) * y0 * sO;
(ux0 - ax0));

oql
&
2

+’“ i n_l

o~
o X
, ©

KA1 * yd0 * s_|0;

th >> 8) & Oxffo;

= (hx0 >> 20);

= KA1_H * s_hO;

y0 = *(double *)((char*)__TBL_|l og2 +
y0 += (doubl e) (exp0 << 8);

mhO = y0 + ydO;

0 =s0 - ((mhO - yO - yd0) - s_10);

olloool

QX ol |

<O ~Tnmnnonr
oT

~<

y0 += *(double *)((char*)__TBL log2 + i0 + 8) + KA1 _LO * s_ho;
m_hO;

s_h0O = y0 +

LQ(&s_h0) = 0

y0 = yO0 - (s_hO - mho);

sO = yd0 = *pyO0;

LQ(&s0) = 0;

yd0 = (yd0 - sO) * s_hO + yd0 * yO;
s0 = s_h0 * sO;

/* perform2 ** ((3| +ydi )/ 256) */
if ( sO > HTHRESH )
{

s0 = HTHRESH,
yd0 = DZERQ,

& eflag2) - (52 & gflag2);

i0 +8) + u0d * y0 + u0;
il+8) +ul * yl + ul;
i2 +8) +u2* y2 + uz

0]
1]
2]

iox/

s_hO * ux0 - s_hO * s_|0O;

i0);
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990 if ( sO < LTHRESH )

991

992 sO = LTHRESH;

993 yd0 = DZERQ,

994 }

995 ind0 = (int) (sO + ydO);

996 i0 = (ind0 & Oxff) << 4;

997 u0 = (doubl e) indO;

998 ind0 >>= 8;

999 y0 = sO - u0 + ydO;

1000 u0 = *(doubl e*)((char*)__TBL_exp2 + i0);

1001 y0 = ((((KB5 * y0O + KB4) * y0 + KB3) * y0 + KB2) * y0 + KBL) * y
1002 eflag0 = (ind0 + 1021) >> 31;

1003 gflag0 = (1022 - ind0) >> 31;

1004 u0 = *(double*)((char*)__TBL_exp2 + i0 + 8) + u0 * y0 + u0;
1005 ind0 = (yisint0 << 11) + ind0 + (54 & eflag0) - (52 & gflag0);
1006 ind0 <<= 20;

1007 ull _x0 = *(unsigned | ong | ong*) &uO;

1008 H (&ul | _x0) += indO;

1009 u0 = *(doubl e*) &ul | _x0;

1011 *pz0 = u0 * SCALE_ARR[ efl ag0 - gfl ag0];

1013 if (i >1)

1014 {

1015 /* performsi + ydi = 256%lo0g2(xi)*yi */
1016 u0 = x1 - axl;

1017 sO = u0 * ydi;

1018 LO(&ux1) = 0;

1019 y0 = sO * sO;

1020 s_h0 = sO;

1021 LO(&s_h0) = 0;

1022 sO = (KA5 * y0 + KA3) * y0 * sO;

1023 s_I10 = (x1 - (uxl - axl));

1024 s_IO=uO—sh0*uxl—sh0*sI0
1025 s 10 = KAL * yd1 * s |0;

1026 i0 = (hxl >> 8) & 0xffoO;

1027 expl += (hx1l >> 20)

1028 ydO = KAL_H * s_hO;

1029 = *(doubl e *)((char*) __TBL_log2 + i0);
1030 yO += (doubl e)(expl << 8);

1031 mh0 = y0 + ydO;

1032 y0 = s0 - ((th— y0 - yd0) - s_10);
1033 y0 += *(double *)((char*)__TBL_log2 + i0 + 8) + KAL_LO *
1034 s_h0 = y0 + m hO;

1035 LO(&s h0) = 0;

1036 y0 = y0 - (s_hO - mhO0);

1037 s0 = yd0 = *pyl;

1038 LO(&s ) = 0;

1039 yd0 = (ydO - sO) * s_hO + yd0 * yO;

1040 sO = s_h0 * sO

1041 /* perform2 % ((si+ydi)/256) */

1042 if ( sO > HTHRESH )

1043 {

1044 s0 = HTHRESH;

1045 yd0 = DZEROQ,

1046

1047 if ( sO < LTHRESH )

1048

1049 sO = LTHRESH;

1050 yd0 = DZERG

1051 }

1052 ind0 = (int) (sO + ydO)

1053 i0 = (ind0 & Oxff) << 4

1054 u0 = (double) indO;

1055 ind0 >>= 8;
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1056 y0 = s0 - u0 + ydO; 1161 ull _ax0 = ull_x0 + (LMROUND & LIMHI 20);
1057 u0 = *(doubl e* )((char*)_TBL exp2 + i0); 1161 ull _ax0 = ull _x0 + LMROUND & LMHI 20;
1058 y0 = ((((KB5 * yO + KB4) * y0 + KB3) * yO + KB2) * y0 + 1162 ax0 = *(doubl e*) &ul | _ax0;
1059 eflag0 = (ind0 + 1021) >> 31; 1163 hx0 = HI (&ax0);
1060 gflag0 = (1022 - ind0) >> 31; 1164 ux0 = x0 + axO;
1061 u0 = *(doubl e*)((char*)__TBL_exp2 + i0 + 8) + u0 * y0 + 1165 yd0 = DONE / uxO;
1062 |ndO = (yisintl << 11) + ind0 + (54 & eflag0) - (52 & gof 1166 u0 = x0 - ax0;
1063 |nd0 <<= 20; 1167 sO = u0 * ydO;
1064 ul | = *(unS| gned | ong | ong*) &uO; 1168 LO( &ux0) = 0;
1065 HI( II_xO) += 1 nd0 1169 y0 = s0 * sO;
1066 u0 = *(doubl e*) &ul | _x0; 1170 s_h0 = sO;
1067 *pz1l = u0 * SCALE _ARR[ ef | ag0 - gflag0]; 1171 LOQ(&s_h0) = 0;
1068 } 1172 sO = (KA5 * y0 + KA3) * y0 * sO;
1069 } 1173 s_10 = (x0 - (ux0 - ax0));
1070 } 1174 s 10=u0- s hO* uxO - s hO * s_|0;
__unchanged_portion_onitted_ 1175 s_|10 = KAL * ydO * s_|0;
1176 i0 = (hx0 >> 8) & Oxffo;
1115 #define LMVANT ((unsigned |ong | ong*) LCONST) [ 4] /* OxO00fffffffffffff 1177 exp0 += (hx0 >> 20);
1116 #define LMROUND ((unsigned | ong | ong*)LCONST)[ 5] /* 0x0000080000000000 1178 yd0 = KAL_H * s_hO;
1117 #define LMHI 20 ((unsigned |ong | ong*)LCONST)][ 6] /* Oxfffff00000000000 1179 y0 = *(doubl e *)((char*) TBL_log2 + i0);
1118 #define MVANT  ((doubl e*)LCONST)[ 4] /* OxO00f ffffffffffff 1180 y0 += (doubl e)(expo << 8);
1119 #define MROUND ((doubl e*) LCONST)[ 5] /* 0x0000080000000000 1181 mh0 = y0 + ydO
1120 #define MHI20  ((doubl e*) LCONST) [ 6] /* Oxfffff00000000000 1182 y0 = s0 - ((mhO - yO - yd0) - s_10);
1121 #define KA5 ((doubl e*) LCONST) [ 8] /* 5.7707860486089373798 1183 y0 += *(doubl e *)((char*) _TBL_log2 + i0 + 8) + KA1_LO * s_hO;
1122 #define KA3 ((doubl e*) LCONST) [ 9] /* 9.6179669392576554942 1184 s_h0O = yO + m.hoO;
1123 #define KA1_LO ((doubl e*) LCONST) [ 10] /* 1.4105215426814730956 1185 LQ(&s_h0) = 0;
1124 #define KA1_H  ((doubl e*) LCONST) [ 11] /* 2.8853759765625e+00%* 2 1186 yr = yo0 - (s ho - m_h0) ;
1125 #define KAl ((doubl e*) LCONST) [ 12] /* 2.885390081777926774e
1188 do
1189 {
1128 static void 1190 /* perform2 ** ((s_hO+yr)*yi/256) */
1129 _ vpowx( int n, double * restrict px, double * restrict py, 1191 startO:
1130 int stri dey, double * restrict pz, int stridez ) 1192 PREP_X(0)
1131 { 1193 py += stridey;
1132 doubl e *py0O, *pyl = 0, *py2; 1194 pz +- strl dez;
1133 doubl e *pz0, *pzl = 0, *pz2; 1195
1132 doubl e *py0, *pyl, *py2; 1196 |f ( --n <=0)
1133 doubl e *pz0, *pzl, *pz2; 1197 br eak;
1134 doubl e ux0, y0, ydO, uO, sO;
1135 doubl e y1l, ydl, ul, si; 1199 start1:
1136 doubl e y2, yd2, u2, s2; 1200 PREP_X( 1)
1137 doubl e yr, s_hO, s_10, mhO, x0, axO; 1201 py += stridey;
1138 unsi gned | ong | ong ull _y0, ull_x0, ull_x1, ull_x2, ull_axO0; 1202 pz +- strl dez;
1139 int efl ag0, gflagO, indO, i0, expO; 1203
1140 int eflagl, gflagl, indl, il; 1204 |f ( in<=0 )
1141 int ef | agZ gflag2, ind2, i2; 1205 br eak;
1142 int i =0;
1143 unsi gned hx th hy, ly 1207 start2:
1144 doubl e DONE = ((doubl e*) LOO\IST)[ 1]; 1208 PREP_X(2)
1145 unsi gned | ong | ong LDONE = ((unsigned |ong Iong )LCONST) [ 1] ;
1146 doubl e DZERO = ((doubl e*) LCONST)[ 7]; 1210 s0 = yd0 = *py0;
1147 doubl e HTHRESH = ((doubl e*)LCG\lST)[lS]; 1211 sl = ydl = *pyl
1148 doubl e LTHRESH = ((doubl e*) LCONST) [ 14] ; 1212 s2 = yd2 = *py2;
1149 doubl e KB5 = ((doubl e*) LCONST) [ 15] ;
1150 doubl e KB4 = ((doubl e*) LCONST) [ 16] ; 1214 LQ(&s0) = 0O;
1151 doubl e KB3 = ((doubl e*) LCONST) [ 17]; 1215 LO(&s1l) = 0;
1152 doubl e KB2 = ((doubl e*) LCONST) [ 18] ; 1216 LQ(&s2) = O;
1153 doubl e KB1 = ((doubl e*) LCONST)[19];
1218 yd0 = (ydO - sO) * s_hO + yd0 * yr;
1155 /* performs_h + yr = 256*1 0g2(x) */ 1219 ydl = (ydl - sl1) * s_hO + ydl * yr;
1156 ull _y0 = *(unsigned | ong | ong*) px; 1220 yd2 = (yd2 - s2) * s_hO + yd2 * yr;
1157 hx = H (px);
1158 ull _x0 = (ull _y0 & LMVANT) | LDONE; 1222 s0 = s_h0 * sO;
1158 ull ”x0 = ull _y0 & LMVANT | LDONE; 1223 sl = s_h0 * s1;
1159 x0 = *(doubl e*) &ul | _x0; 1224 s2 = s_h0 * s2;
1160 expO = (hx >> 20) - 2046;
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1289

1291

__vpow.c
if ( sO > HTHRESH )
{

sO = HTHRESH;
yd0 = DZERO

}
if ( s1 > HTHRESH )

s1 = HTHRESH,
ydl = DZERO

}

if ( s2 > HTHRESH )
$2 = HTHRESH;
yd2 = DZERO

if (sO < LTHRESH )
sO = LTHRESH,
yd0 = DZERQ,

i}ndO = (int) (sO + yd0);
i{f ( sl < LTHRESH )

sl = LTHRESH;
ydl = DZERQ,
ndl =
f ( s2 < LTHRESH )

s2 = LTHRESH,
yd2 = DZERQ

(int) (sl + ydl);

ind2 = (int) (s2 + yd2);

i0 = (ind0 & Oxff) << 4
uo = (doubl e) indo;
ind0 >>= 8;

il =(indl & Oxff) << 4

ul = (doubl e) indl;
indl >>= §;

i2 =(ind2 & Oxff) << 4
u2 = (double) ind2;
ind2 >>= 8;

yO0 sO - u0 + ydO;

yl ;sl - ul + ydi;

y2 s2 - u2 + yd2;

u0 = *(doubl e*)((char*)
y0 = ((((KB5 * y0 + KB4)
ul = *(doubl e*) ((char*)
yl = ((((KB5 * yl + KB4)
u2 = *(doubl e*)((char*)__
y2 = ((((KB5 * y2 + KB4)
eflag0 = (ind0 + 1021) >>
gflagd = (1022 - ind0) >>
eflagl = (indl + 1021) >>
gflagl = (1022 - indl) >>
eflag2 = (ind2 + 1021) >>
gflag2 = (1022 - ind2) >>

0 = *(doubl e*)((char*)__TBL_exp2 + i0 + 8) + u0

__TBL_exp2 + i0);

* y0 + KB3) * y0 + KB2)

__TBL_exp2 + il)

* yl + KB3) *
TBL_exp2 + i2);
* y2 + KB3) * y2 + KB2)

yl + KB2)

31,
31;
31;
31;
31,
31;

*

*

*

*

yo
yl
y2

yo

+

+

+

KB1)
KB1)
KB1)

uo0;

*

*

11

y
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1292
1293
1294
1295
1296

1298
1299
1300
1301
1302
1303

1305
1306
1307
1308
1309
1310

1312
1313
1314

1316
1317
1318

1320

1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354

1356
1357

__vpow. c

ind0 = ind0 + (54 & eflag0)
ind0 <<= 20;

ull _x0 = *(unsugned I ong | ong*) &uoO;
H (&ul | xO) += ind

u0 = *(doubl e*) &ul | _ xO

1 = *(doubl e*) ((char*)
indl = indl + (54 & eflagl)
indl <<= 20;
ull _x1 = *(unsigned | ong | ong*) &u1;
H (&ul 1 _x1) += indl
ul = *(doubl e*) &ul | _x1;

(52 & gflag0);

(52 & gflagl);

__TBL_exp2 + il +8) + ul * yl + ul

2 = *(doubl e*)((char*)__TBL_exp2 + i2 + 8) + u2 * y2 + u2;

ind2 =ind2 + (54 & eflag2) - (52 & gflag2);
ind2 <<= 20;

ull _x2 = *(un5|gned I ong | ong*) &u2;

HI (&ul | _x2) += ind2

u2 = *(double*)&ull_xz

*pz0 = u0 * SCALE_ARR[ efl ag0 - gfl ag0];
*pzl = ul * SCALE_ARR[ efl agl - gflagl];
*pz2 = u2 * SCALE_ARR[efl ag2 - gflag2];

py += stridey;
pz += stridez;
I = 0;
} while ( --n >0);
if (i >0)
{
/* perforn12 ** ((s_hO+yr)*yi/256) *
0= Py

1]
o
1
<
1

6- s0) * s_hO + y0 * yr;
0 * sO;
>HTHRESH)

sO = HTHRESH;
yd0 = DZERQ,

if ( sO < LTHRESH )

sO = LTHRESH;
yd0 = DZERO

) (sO0 + ydo0);
i & Oxff) << 4
(doubl e) indo0;

sO - uo + ydo;

*(doubl e*)((char*)_TBL exp2 + i0);

((((KB5 * y0 + KB4) * yO + KB3) * yO + KB2) *
eflag0 = (ind0 + 1021) >> 31;

gflag0 = (1022 - ind0) >> 31;

[elol=NoXoks]
Q.
nmnmnonino
A
\
|
o

y0 + KBL)

u0 = *(double*)((char*)__TBL_exp2 + i0 + 8) + u0 * y0 + u0;

ind0 = ind0 + (54 & eflag0)
ind0 <<= 20;

ull _x0 = *(unsi gned I ong | ong*) &u0;

HI (&ul | _x0) += 1ndO;

u0 = *(doubl e*) &ul | _x0;

*pz0 = u0 * SCALE_ARR eflag0 - gflag0];

(52 & gflag0);

if (i >1)
{
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1358 /* performz ** ((s_hO+yr)*yi/256) */
1359 s0 = y0 = *pyl;

1360 LQ(&s0) = O;

1361 yd0 = (yO0 - sO) * s_hO + y0 * yr;

1362 sO = s_h0o *

1363 if (sO > HRESH)

1364 {

1365 sO = HTHRESH;

1366 yd0 = DZERQ

1367

1368 if ( sO < LTHRESH )

1369 {

1370 sO0 = LTHRESH,

1371 yd0 = DZERO,

1372 }

1373 ind0 = (int) (sO + ydO)

1374 i0 = (ind0 & Oxff) << 4;

1375 u0 = (doubl e) indO;

1376 ind0 >>= 8;

1377 y0 = sO0 - u0 +

1378 u0 = *(doubl e*)((char*) TBL_exp2 + i0);
1379 y0 = ((((KB5 * y0 + KB4) * y0 + KB3) *yO+KBZ) * y0 +
1380 eflag0 = (ind0 + 1021) >> 31;

1381 gflagd = (1022 - ind0) >> 31;

1382 u0 = *(doubl e*)((char*)__TBL_exp2 + i0 + 8) + u0 * y0 +
1383 indo = ind0 + (54 & eflag0) - (52 & gflag0);
1384 ind0 <<= 20;

1385 ull _x0 = *(unsigned | ong | ong*) &u0O;
1386 HI (&ul 1 _x0) += indO;

1387 u0 = *(doubl e*) &ul | _xO0;

1388 *pz1l = u0 * SCALE_ARR eflag0 - gflag0];
1389 }

1390 }

1391 }

__unchanged_portion_onitted_
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new usr/src/lib/libmec/comon/__vrhypot.c
IR R R R R R R R R R R RS R R R R RS RS R R RS SRR SR SRR EREREREREEEEEE]
unchanged portion_omtted_
"206 O = hy##l - (diff0 & j0);
207 j 0 &= 0Ox7ff00000;
208 Hi (&scl ##1) = 0x7ff00000 - jO;

210 void

211 _ vrhypot( int n, double * restrict px, int stridex, double * restrict py,
212 int stridey, double * restrict pz, int stridez )
213 {

214 int i =0;

215 doubl e X, Y;

216 doubl e x_hi0, x_lo0, y_hiO, y_lo0, scl0 = 0;
217 doubl e x0, y0, resO, ddo;

218 doubl e resO_hi,res0_| o, dresO;

219 doubl e x_hi 1, x_I ol, y_hil, y_ lol, scll = 0;
220 doubl e x1 = 0.0L, yl1 = 0.0L, resl, ddi;
220 doubl e x1, y1, resl, ddi;

221 doubl e resl_hi,resl_|lo, dresi;

222 doubl e x_hi2, x 102, y_hi2, y_ lo2, scl2 =0;
223 doubl e X2, y2, res2, ddz;

224 doubl e res2_hi,res2_lo, dres2;

226 int hx0, hyO, jO, diffoO;

227 int iarr0, iexp0, itblO;

228 int hx1, hyl;

229 int iarrl, iexpl, ithl1;

230 int hx2, hy2;

231 int iarr2, iexp2, ithl2;

233 int Ix, ly;

235 doubl e DONE = ((doubl e*) LCONST) [ 0] ;

236 doubl e DTWD = ((doubl e*) LCONST)[1];

237 doubl e D20ON36 = ((doubl e*) LCONST) [ 2];
238 doubl e D2C]\11022 = ((doubl e*) LCONST) [ 3] ;
239 doubl e D2ONMG2 = ((doubl e*) LCONST) [ 4] ;
241 doubl e *pz0, *pzl = 0, *pz2;

241 doubl e *pz0, *pzl, *pz2;

243 do

244

245 startO:

246 PREP( 0)

247 px += stridex;

248 py += stridey;

249 pz_+= stridez;

250 i =1

251 if (--n<=0)

252 br eak;

254 start1:

255 PREP( 1)

256 px += stridex;

257 py += stridey;

258 pz +- strl dez;

259

260 |f ( in<=0 )

261 br eak;

263 start2:

264 PREP( 2)
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266 x0 *= scl 0;

267 y0 *= scl 0

268 x1 *= scl 1;

269 yl *= scl1

270 x2 *= scl 2;

271 y2 *= scl 2;

273 x_hi0 = ( xO + D20ON36 ) - D2ON36;

274 y_hi0 = ( yO + D20ON36 ) - D2ON36;

275 X_hil = ( X1 + D20N36 ) - D2ON36;

276 y_hil = ( yl + D20ON36 ) - D2ON36;

277 x_hi2 = ( x2 + D20ON36 ) - D2ON36;

278 y_hi2 = ( y2 + D20ON36 ) - D2ON36;

279 x_lo0 = x0 - x_hiO;

280 y_lo0 = y0 - y_hiO;

281 x_lol = x1 - x_hil;

282 y_lol =yl - y_hil,

283 x_lo2 = x2 - x_hi2;

284 y_lo2 =y2 - y hi2

285 resO_hi = (x_hi0 * x_hi0O +y_hi0 * y_hi0);

286 resl_hi = (x_hil * x_hil +y_hil* y_ hil);

287 res2_hi = (x_hi2 * x_hi2 +y_hi2 * y_hi2);

288 resO_lo = ((x0 + x_hi0) * x_1o0 + (y0O + y_hi0) * y_100);
289 resl_lo = ((x1 + x_hil) * x_lol + (yl1 +y_hil) * y_lol);
290 res2_lo = ((x2 + x_hi2) * x_102 + (y2 +y_hi2) * y_lo2);
292 dresO = resO_hi + res0O_lo;

293 dresl = resl_hi + resl_|lo;

294 dres2 = res2_hi + res2_lo

296 iarr0 = H (&dres0);

297 iarrl = H (&resl);

298 iarr2 = H (&dres2);

299 iexp0 = iarr0 & Oxfff00000;

300 iexpl = iarrl & Oxfff00000;

301 iexp2 = iarr2 & Oxfff00000;

303 iarr0 = (iarr0 >> 11) & Oxlfc;

304 ifarrl = (iarrl >> 11) & Oxlfc;

305 iarr2 = (iarr2 >> 11) & Oxlfc;

306 ithlO = ((int*)((char*)__vli bm TBL_r hypot + iarr0))[0];
307 ithl1 = ((int*)((char*)__vlibm TBL rhypot + iarr1))[0];
308 ithl2 = ((int*)((char*)__vlibmTBL_rhypot + iarr2))[0];
309 ithl0 -=iexp0;

310 ithll -= iexpl;

311 ithl2 -=iexp2;

312 H (&dd0) = itblo0;

313 H (&dd1l) = ithl1;

314 H (&dd2) = ithl2

315 LQ( &dd0) = 0;

316 L &dd1) = 0;

317 LO( &dd2) = 0;

319 dd0 = ddO * (DTWO - ddO * dres0);

320 ddl = dd1 * (DTWO - ddl * dresl);

321 dd2 = dd2 * (DTWO - dd2 * dres2);

322 dd0 = dd0 * (DTWO - ddO * dresO);

323 ddl = dd1 * (DTWO - ddl * dresl);

324 dd2 = dd2 * (DTWO - dd2 * dres2);

325 dresO = dd0 * (DTWD - ddO * dresO);

326 dresl = dd1 * (DTWD - ddl * dresl);

327 dres2 = dd2 * (DTWD - dd2 * dres2);

329 H (& es0) = HI (&dres0) & Oxffffff0o0;

330 H (& esl) = Hi (& resl) & OxffffffOO;
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H (& es2) = Hi (& res2) & OxffffffOo;
LO(&res0) = 0;
LQ(&resl) = 0;
LO(&res2) = 0;
resO += (DONE - resO_hi * resO - resO_lo * res0) * dresO;
resl += (DONE - resl_hi * resl - resl lo * resl) * dresi;
res2 += (DONE - res2_hi * res2 - res2_lo * res2) * dres2;
resO = sqrt ( resO );
resl = sqgrt ( resl );
res2 = sqrt ( res2 );
resO = scl0 * resO;
resl = scll * resl
res2 = scl2 * res2;
*pz0 = resoO;
*pzl = resl
*pz2 = resz,
px += stridex;
py += stridey;
pz += stridez;
1 =0;
} while ( --n >0);
if (i >0)
{
x0 *= scl 0;
y0 *= scl 0
x_hi0 = ( xO + D20ON36 ) - D2ON36;
y_hi0 = ( yO + D20N36 ) - D2ON36;
x_l o0 = x0 - x_hiO0;
y_lo0 = y0 - y_hiO;

resO_hi = (x_hi0 * x_hi0 +y_hi0 * y_hi

= 0);
o0 =((x0 + x_hi0) * x_1o0 + (y0O + y_hi0) * y_100);

dresO = resO_hi + resO_lo;

iarr0 = H (&dres0);

iexp0 = iarr0 & Oxfff00000;

iarr0 = (|arr0 >> 11) & Ox1fc

ithlO = ((int*)((char*)__ vI|meBL _rhypot + iarr0))[0];
ithl 0 -= iexp0;

Hl (&Jd0) = itbl0;

LQ( &dd0) = 0;

dd0 = dd0 * (DTWD - ddO * dresO0);
dd0 = dd0 * (DTWD - ddO * dresO);
dresO = dd0 * (DTWD - ddO * dresO);

H (& es0) = Hi (& Jres0) & Oxffffffoo;
LO( &res0) = 0;

res0
resO

resO
*pz0
if (
{

+

= (DO\JE'— resO_hi * resO - resO_lo * res0) * dresO;
sqrt ( resO );

scl0 * resO;
reso;
> 1)

x1 *= scl 1;
yl *= scl 1;

398
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417

(x1 + x_hi1l) * xTol + (yI +y_hil) * y lol);

viibm 1 TBL_rhypot + iarrl))[0];
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x_hil = ( x1 + D20N36 ) - D2ON36;
y_hil = ( yl + D20N36 ) - D2ON36;
x_lol = x1 - x_hil;
y_lol =yl - y_hil;
resl_hi = (x_hil * x_hil +y_hil* y_hil);
resl_lo = (
dresl = resl_hi + resl_|o;
iarrl = H (&dresl);
iexpl = iarrl & Oxfff00000;
ifarrl = (iarrl >> 11) & Oxifc;
ithll = ((int*)((char*)__
ithll -=iexpl;
H (&dd1) = |th1
LO(&dd1) = 0;
ddl = ddl1 * (DTWD - ddl * dresl);
ddl = dd1 * (DTV‘D ddl * dresl);
dresl = ddil (DTWO - dd1 * dresl);

418
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428
429

430 }
__unchanged_portion_onitted_

H (& esl) = Hi(&Jresl) & OxffffffO0O;
LO( & esl) = 0;
+= (DONE - resl_hi * resl -
=sqgrt ( resl );

resl
resl

resl
*pzl
}

scll * resl;

resi;

resl_lo * resl) * dresl
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 63 _4 99999999999993170146406087888829452448le_0001
28751 Sun May 11 12:16:38 2014 64 poly2[2] = { 8.333333332390951295683993455280336376663e- 0003,
new usr/src/lib/libmec/comon/__vsin.c 65 4.166666666394861917535640593963708222319¢- 0002
IR R R R R R R R R R R RS R R R R RS RS R R RS SRR SRR R ERREREREEEEEEEE] 66 pol y3[2]: { _1. 984126237997976692791551778230098403960e 0004
1/* 67 -1.388888552656142867832756687736851681462e- 0003
2 * CDDL HEADER START 68 pol y4[ 2] = { 2.753403624854277237649987622848330351110e- 0006,
3 = 69 2. 478519423681460796618128289454530524759e- 0005
4 * The contents of this file are subject to the terms of the
5 * Common Devel opnent and Distribution License (the "License"). 71 static const unsigned thresh[2] = { 0x3fc90000, 0x3fc40000 };
6 * You may not use this file except in conpliance with the License.
7 * 73 /* Don’t __ the follow ng; aconp will handle it */
8 * You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE 74 extern doubl e fabs( double );
9 * or http://ww. opensol aris.org/os/licensing. 75 extern void __vlibmyvsin_big( int, double *, int, double *, int, int );
10 * See the License for the specific |anguage governing perm ssions
11 * and limtations under the License. 77 void
12~ 78 __vsin( int n, double * restrict x, int stridex, double * restrict vy,
13 * Wen distributing Covered Code, include this CDDL HEADER i n each 79 int stridey )
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE. 80 {
15 * If applicable, add the followi ng below this CDDL HEADER, wth the 81 doubl e x0_or _one[4], x1_or_one[4], x2_or_one[4];
16 * fields enclosed by brackets "[]" replaced with your own identifying 82 doubl e y0_or _zero[4], yl or_zero[4], y2 or_zero[4];
17 * information: Portions Copyright [yyyy] [nane of copyright owner] 83 doubl e x0, x1, x2, *py0 = 0, *pyl = 0, py2 *xsave, *ysave;
18 * 84 unsi gned hx0, hx1l, hx2, xsb0, xsbl = 0, xsb
19 * CDDL HEADER END 31 doubl e x0, x1, x2, *py0, *pyl, *py2, *xsave, *ysave;
20 */ 32 unsi gned hx0, hx1, hx2, xsb0, xsbl, xsb2;
, 85 int i, bi guns, nsave, sxsave, sysave;
22 | *
23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved. 86 nsave = n;
24 */ 87 xsave = X;
25 [ * 88 sxsave = stridex;
26 * Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved. 89 ysave = y;
27 * Use is subject to license terns. 90 sysave = stridey;
28 */ 91 bi guns = 0;
30 #include <sys/isa_defs. h> 93 do
31 #include <sys/cconpile.h> 94 {
32 #endif /* | codereview */ 95 LOOPO:
96 xsb0 = HI (x);
34 #ifdef _LITTLE _ENDI AN 97 hx0 = xsbh0 & ~0x80000000;
35 #define HI (x) *(1+(int*)x) 98 if ( hx0O > 0x3fe921fb )
36 #define LQ(x) *(unsi gned*) x 99
37 #el se 100 bi guns = 1;
38 #define H (x) *(int*)x 101 goto MEDI UM
39 #define LQ(x) *(1+(unsi gned*) x) 102
40 #endi f 103 1f ( hx0 < 0x3e400000 )
104 {
42 #ifdef _ RESTRICT 54 volatile int v = *x;
43 #define restrict _Restrict 105 *y = *X;
44 #el se 106 X += stridex;
45 #define restrict 107 y += stridey;
46 #endi f 108 i =0;
109 if (--n<=0)
48 extern const double __vlibmTBL_sincos_hi[], _ vlibmTBL_sincos_lo[]; 110 br eak;
111 got o LOOPO;
50 static const double 112 }
51 hal f[2] = { 0.5, -0.5 1}, 113 X0 = *x;
52 one = 1.0, 114 py0o =vy;
53 invpi 02 = 0.636619772367581343075535, 115 X += stridex;
54 pio2_1 = 1.570796326734125614166, 116 y += stridey;
55) pio2_2 = 6.077100506303965976596e- 11, 117 =1,
56 pi02_3 = 2.022266248711166455796e- 21, 118 if (--n<=0)
57 pi 02_3t = 8.478427660368899643959%¢- 32, 119 br eak;
58 ppl = -1.666666666605760465276263943134982554676e- 0001,
59 pp2 = 8.333261209690963126718376566146180944442e- 0003, 121 LOOP1:
60 qql = -4.999999999977710986407023955908711557870e- 0001, 122 xsbl = HI(x);
61 qq2 = 4.166654863857219350645055881018842089580e- 0002, 123 hx1l = xsbhl & ~0x80000000;
62 polyl[2]={ -1. 666666666666629669805215138920301589656e 0001, 124 if ( hx1l > Ox3fe921fb )
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125 {

126 bi guns = 2;

127 got o MEDI UM
128 }

129 if ( hx1l < 0x3e400000 )
130 {

81 volatile int v = *x;
131 Yy = *X;

132 X += stridex;
133 y += stri dey,
134 i 1;

135 |f(--n<_0)
136 br eak;
137 goto LOOP1;

138 }

139 x1 = *x;

140 pyl =vy;

141 X += stridex;

142 y += str| dey,

143

144 |f ( n<=o0 )

145 br eak;

147 LOOP2:
148 xsb2 = H (x);

149 hx2 = xsb2 & ~0x80000000;
150 if ( hx2 > 0x3fe921fb )

151

152 bi guns = 3;

153 goto MEDI UM

154

155 if ( hx2 < 0x3e400000 )

156 {

108 volatile int v = *x;
157 *y = *x;

158 X += stridex;

159 y += stri dey,

160 = 2;

161 |f(——n<-0)

162 br eak;

163 goto LOOP2;

164 }
165 X
166 p
168

169

170

i = ( hxO - 0x3fc90000 ) >>
| =
1 =

171 swtc
{

X

( hx1 - 0x3fc90000 )
( hx2 - 0x3fc90000 )
(i)

172

173 doubl e ao,
174 doubl e to,
175 unsi gned jo,

177 case 0:
178
179
180
181
182
183
184
185
186
187
188

N~ O

L EREREE I

III o

0;
] 1,
] 2;

A~~~

N ON R O~
O__QQ'—‘_’_

. — T

e

X X e
PoQQQ

31;
>>
>>

al,
tl1,
jl

xsb0 + 0x4000 )
xsbl + 0x4000 )
xsh2 + 0x4000 )

30) &
29 ) &

a2,
t2, zO,
i2;
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189 X2 -=12;

190 z0 = x0 * xO;

191 z1 = x1 * x1;

192 z2 = X2 * x2;

193 t0 =z0 * ( qq1 + z0 * qgqg2 )

194 tl =2z1* ( qql + z1 * qQ2 );

195 t2 =22 * (. qql + z2 * qQ2 );

196 wo = x0 * ( one +z0 * ( ppl + z0 * pp2 ) );

197 wl =x1* ( one +z1* ( ppl +z1 * pp2 ) );

198 W2=x2*(one+22*(ppl+22*p2),

199 jO = ( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
200 j1=( ( (]1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
201 j2 =( ( (]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
202 xsb0 = ( xsb0 >> 30 ) & 2;

203 xsbl = ( xsbl >> 30 ) & 2;

204 xsb2 = ( xsb2 >> 30 ) & 2;

205 a0 = __vlibmTBL_sincos_hi[]j0+xsb0];

206 al = __vlibm TBL_sincos_hi[] 1+xsb1];

207 a2 = __vlibm TBL_si ncos_hi [] 2+xsb2] ;

208 t0 = ( __vlibmTBL_sincos_hi[jO+1] * wO + a0 * t0 ) + __
209 tl = ( __vlibmTBL_sincos_hi[j1+1] * wl + al * t1 ) + __
210 t2 = ( vlibm T TBL_sincos_hi[]2+1] * w2 + a2 * t2 ) + _
211 *py0 = a0 + tO0;

212 *pyl = al + t1;

213 *py2 = a2 + t2;

214 br eak;

216 case 1:

217 j1 = ( xsbl + 0x4000 ) & Oxffff8000;

218 J2 = ( xsb2 + 0x4000 ) & Oxffff8000;

219 Ho(&1) =j1;

220 H (& 2) =j2;

221 LQ(&t 1) = O;

222 LO(&t2) = 0;

223 x1 -=11;

224 X2 -=t2;

225 z0 = x0 * xO;

226 z1 = x1 * x1;

227 z2 = X2 * X2;

228 t0 = z0 * ( poly3[0] + z0 * poly4[0] );

229 tl =2z1* ( qql + z1 * qQ92 );

230 t2 =z2* (. qql + z2 * qQ2 );

231 t0 = z0 * ( polyl[0] + z0 * ( poly2[0] + t0 ) );

232 vﬂ:xl*(one+zl*(pp1+zl*pp2)),

233 w2 = x2* (one +z2* ( ppl +2z2* pp2) );

234 j1 =( ( (j1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
235 j2 =( ( (]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
236 xsbl = ( xsbl >> 30 ) & 2;

237 xsb2 = ( xsh2 >> 30 ) & 2;

238 al = __vlibmTBL_sincos_hi[]j1l+xsbl];

239 a2 = __vlibm TBL_si ncos_hi [] 2+xsb2] ;

240 t0 = x0 + x0 * t0;

241 tlz(_vI|meBLS|ncosh|[]1+1]*Wl+al*tl)+_
242 t2 = ( __vlibmTBL_sincos_hi[j2+1] * w2 + a2 * t2 ) + __
243 *py0 = t0;

244 *pyl = al + t1;

245 *py2 = a2 + t2;

246 br eak;

248 case 2:

249 jO = ( xshO + 0x4000 ) & Oxffff8000;

250 j2 = ( xsb2 + 0x4000 ) & Oxffff8000;

251 H (& 0) = j0;

252 H(&2) =]2;

253 LO( & 0) = O;

254 LO(&t2) = 0;
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case 3:

case 4:

5
x0 -=10;
X2 -=1t2;
z0 = x0 * xO;
z1 = x1 * x1;
z2 = X2 * X2;
t0 =20 * ( qql + z0 * qQg2 );
tl =2z1* ( poly3[0] + z1 * poly4[0] )
t2 =z2* (. qql + z2 *
wo = x0 * ( one + z0 * ( ppl +zO*pp2))
tl =2z1* ( polyl[0] + z1 * ( poly2[0] +t1) );
w2 = x2 * ( one + z2 * ppl + z2 * pp2 ) );
jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
j2 =( ( (]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsb0 = ( xsb0 >> 30 ) & 2;
xsbhb2 = ( xsb2 >> 30 ) & 2;
a0 = __vlibmTBL_sincos_hi[j0+xsb0];
a2 = __vlibmTBL_sincos_hi[]2+xsb2];
t0 = ( __vlibmTBL_sincos_hi[jO0+1] * wO + a0 * t0 ) + _
tl1 = x1 + x1 * t1;
t2 = ( __vlibmTBL_sincos_hi[j2+1] * w2 + a2 * t2 ) + __
*py0 = a0 + tO0;
*pyl = t1;
*py2 = a2 + t2;
br eak;
j2 = ( xsb2 + 0x4000 ) & Oxffff8000;
H(&2) =j2;
LO(&t2) = 0;
X2 -=12
z0 = x0 * xO0;
z1 = x1 * x1;
z2 = X2 * x2;
t0 = z0 * ( poly3[0] + zO * poly4[0] );
tl =2z1* ( poly3[0] + z1 * poly4[0] ),
t2 =22 * (qql + z2 * qQ2 );
t0 = z0 * ( polyl[0] + zO0 * ( poly2[0] to );
tl =z1 * ( polyl[0] + z1 * ( poly2[0] tl1) );
W2 = x2 * (one + z2* ( ppl + z2 * pp2 )),
j2 = ( ( (]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsh2 = ( xsb2 >> 30 ) &2
a2 = __vlibmTBL_sincos h|[]2+xsb2]
t0 = x0 + x0 * tO;
tl =x1 + x1 * t1;
t2 = ( __inbm_TBL_si ncos_hi[j2+1] * w2 + a2 * t2 ) + __
*py0 = t0;
*pyl = tl
*py2 = a2 + t2;
br eak;
jO = ( xsbO + 0x4000 ) & Oxffff8000;
j1 = ( xsbl + 0x4000 ) & Oxffff8000;
H (& 0) = j0;
H(&1) =j1;
LO(& 0) = O;
LO(& 1) = O;
x0 -=10;
x1 -=t1;
z0 = x0 * xO0;
z1 = x1 * x1;
z2 = X2 * x2;
t0 =z0 * ( qql1 + z0 * qQg2 );
tl =2z1* ( qql + z1 * qQ2 );
t2 = z2 * ( poly3[0] + z2 * poly4[0] );
wo = x0 * (one +z0 * ( ppl + z0 * pp2 ) );
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case 5:

case 6:

wl
t2

tl
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*

*
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*

sin.c 6

x1 * ( one + z1 * ( ppl + z1 * pp2) );
2 * ( polyl[0] + z2 * ( poly2[0] +t2)

z )s

( ( (O & ~0x80000000 ) - Ox3fc40000 ) >> 13 ) &
( ( (]J1 & ~0x80000000 ) - Ox3fc40000 ) >> 13 ) &
= ( xsh0 >> 30 ) & 2;

= ( xshl >> 30 ) & 2;

__vlibmTBL_sincos_hi[]j 0+xsb0];
__vlibmTBL_sincos_hi[] 1+xsbl];

( __vlibmTBL_sincos_hi[jO+1] * w0 + a0 * t0 ) + __
( _vlibmTBL_sincos_hi[j1+1] * wl + al * t1 ) + _
X2 + X2 * t2;

= a0 + to;

=al +1t1,

=12

( xsbl + 0x4000 ) & Oxffff8000;

1) =iy

1) =0;

t1

x0 * x0;

x1 * x1;

X2 * X2;

z0 * ( poly3[0] + zO * poly4[0] );

z1 * ( ggl + z1 * qg2

z2 * ( poly3[0] + z2 * poly4[ 0] );

z0 * ( polyl[0O] + zO0 * ( poly2[0] + tO) )

x1 * ( one + z1 * ( ppl + z1 * pp2

z2 * ( polyl[0] + z2 * ( poly2[0] + 12’ ) )

(( ('j1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~

= ( xsbl >> 30 ) & 2
_vI i bm TBL_si ncos_| hi [j 1+xsbl];
x0 + x0 * t0;
( ImeBLS|ncosh|[]1+l]*Wl+al*t1)+_
X2 + x2 *t
=10;
=al +1tl
=12
( xsb0 + 0x4000 ) & Oxffff8000;
0) =ij0;
0) —O;
t0;
x0 * x0;
x1 * x1;
X2 * X2;
z0 * ( gqql + z0 * qg2 );
z1 * ( poly3[0] + z1 * poly4[0] );
z2 * ( poly3[0] + z2 * poly4[0] );
x0 * ( one + z0 * ( ppl + z0 * pp2 ) );
z1 * ( polyl[0] + z1 * ( poly2[0] +t1) );
z2 * ( polyl[0] + z2 * ( poly2[0] +t2)
( ( (jO & ~0x80000000 ) - Ox3fc40000 ) >> 13 ) & ~

= ( xsb0 >> 30 ) & 2
vl i bm TBL_si ncos_ hi [j O+xsb0] ;
(& 77V|ImeBL sincos_hi [j 0+1] * W0 + a0 * to ) +

break;
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case 7:
z0 = x0 * xO0;
z1 = x1 * x1;
z2 = X2 * x2;
t0 = z0 * ( poly3[0] + zO * poly4[0] );
tl =2z1* ( poly3[0] + z1 * poly4[0] );
t2 =z2 * ( poly3[0] + z2 * poly4[0] );
t0 = z0 * ( polyl[0] + zO * ( poly2[0] + tO0 ) )
tl =z1* ( polyl[0] + z1 * ( poly2[0] + t1 ) )
t2 = z2 * ( polyl[0] + z2 * ( poly2[0] +t2) )
t0 = x0 + x0 * tO;
tl = x1 +x1 * t1;
t2 = x2 + x2 * t2;
*py0 = t0;
*pyl = t1,
*py2 = t2;
br eak
}
X += stridex;
y += stridey;
1 = 0;
} while ( --n>0);
i{f (i >0)
doubl e a0, al, w0, wi;
doubl e to, t1, zO0, z1;
unsi gned jo, j1;
if (i >1)
i{f ( hx1 < 0x3fc90000 )
z1 = x1 * x1;
tl =2z1* ( poly3[0] + z1 * poly4[0] );
tl =z1* ( polyl[0] + z1 * ( poly2[0]
tl =x1 + x1 * t1;
*pyl = t1;
el se
j1 = ( xsbl + 0x4000 ) & Oxffff8000;
H(&1) =j1;
LQ(&t 1) = 0;
x1 -=1t1;
z1 = x1 * x1;
tl =2z1* ( qql + z1 * Qg2 );
wl =x1* ( one +z1* ( ppl + z1 * pp2
jl1 =( ( ( j1 & ~0x80000000 ) - 0x3fc40
xsbl = ( xsbl >> 30 ) & 2;
al = __vlibmTBL_sincos_hi[j1l+xsbl];
tl = ( __vlibmTBL_sincos_hi[j1+1] * wl + al * t
*pyl = al + t1;
) }
if ( hx0 < 0x3fc90000 )
{
z0 = x0 * xO0;
t0 = z0 * ( poly3[0] + z0 * poly4[0] );
t0 = z0 * ( polyl[0] + zO * ( poly2[0] +t0O ) )
t0 = x0 + x0 * tO;
*py0 = tO;

el se

+t1) );

) )
000 ) >>
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MEDI UM

| oop0:

jO = ( xsb0 + 0x4000 ) & Oxffff8000;

H (& 0) = jO0;
LO(& 0) = O;
x0 -=1t0;
z0 = x0 * xO0;
t0 =20 * ( qql + z0 * qQg2 );
wo = x0 * ( one +z0 * ( ppl + z0 *
jO=( ( ( jO & ~0x8000000
xsb0 = ( xsb0 >> 30 ) & 2;
a0 = __vlibmTBL_sincos_hi[]j0+xsb0];
t0 = ( __vlibm
*py0O = a0 + tO;
}

}

return;

/*

* MEDI UM RANGE PROCESSI NG
* Junp here at first sign of mediumrange argunent.
* confused due to the junp.. fix up several
* the nth | oop, sane as was bei ng processed above.
*

/

[eXeo)e)

LLeLeeeeee T

1
1
x2_or_one[ 1
x0_or _one[ 3
x1_or_one[ 3
3
[
[
[
[
[
[

PR R

CooooorkERE -

x2_or _one[
y0_or _zero
yl_ or_zero

y2_or_zero
y0_or
yl_or_zero
y2_or_zero

if ( biguns == 3)

{
bi guns = 0;
xsb0 = xsh0 >> 31;
xsbhl = xsbl >> 31;
goto | oop2;

}

else if ( biguns == 2)

xsb0 = xsb0 >> 31;

bi guns = 0;
goto | oopl;
}
bi guns = 0;
do
{
doubl e fn0, fnl, fn2, a0, al, a2,
unsi gned hx;
int no, nl, n2;
hx = H (x);

xsb0 = hx >> 31;

hx &= ~0x80000000;

if ( hx < 0x3e400000 )
{

p pp2 )
0 ) - Ox3fc40000 )

>> 13 ) & ~

W are a bit

variables and junp into

wo, wi, w2, y0, yil, vy
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471 volatile int v = *x;
519 *y = *x;

520 X += stridex;

521 y += stridey;

522 i =0;

523 if (--n<=0)

524 br eak;

525 goto | oopO;

526 }

527 if ( hx > 0x413921fb )

528 {

529 if ( hx >= 0x7ff00000 )
530

531 x0 = *Xx;
532 *y = x0 - xO0;
533 }

534 el se

535 bi guns = 1;
536 X += stridex;

537 y += stridey;

538 i =0;

539 if (--n<=0)
540 br eak;

541 goto | oopO;

542 }

543 X0 = *x;

544 pyo =y;

545 X += stridex;

546 y += stridey;

547 1= 1;

548 if (--n<=0)

549 break;

551 | oopl:

552 hx = H (x);

553 xshl = hx >> 31;

554 hx &= ~0x80000000;

555 if ( hx < 0x3e400000 )

556 {

510 volatile int v = *x;
557 *y = *x;

558 X += stridex;

559 y += stridey;

560 i =1;

561 if (--n<=0)
562 br eak;

563 goto | oopl;

564 }

565 if ( hx > 0x413921fb )

566 {

567 if ( hx >= 0x7ff00000 )
568 {

569 x1 = *x;
570 *y = x1 - x1;
571 }

572 el se

573 bi guns = 1;
574 X += stridex;

575 y += stridey;

576 = 1;

577 if (--n<=0)
578 br eak;

579 goto | oopl;

580 }

581 X1 = *X;

582 pyl =vy;

new usr/src/lib/libmec/common/__vsin.c

583 X += stridex;

584 y += stridey;

585 i =2

586 if (--n<=0)

587 br eak;

589 | oop2:

590 hx = H (x);

591 xsh2 = hx >> 31;

592 hx &= ~0x80000000;

593 if ( hx < 0x3e400000 )

594 {

549 volatile int v = *x;
595 Yy = *x;

596 X += stridex;

597 y += stridey;

598 i =2

599 if (--n<=0)
600 break;

601 goto | oop2;

602 }

603 if ( hx > 0x413921fb )

604 {

605 if ( hx >= 0x7ff00000 )
606 {

607 X2 = *X;
608 *y = x2 - x2;
609 }

610 el se

611 bi guns = 1;
612 X += stridex;

613 y += stridey;

614 i =2;

615 if (--n<=0)
616 break;

617 goto | oop2;

618 }

619 X2 = *X;

620 py2 =vy;

622 n0 = (int) ( x0 * invpio2 + hal f[xsbh0] );
623 nl = (int) ( x1 * invpio2 + hal f[xsbl] );
624 n2 = (int) ( x2 * invpio2 + hal f[xsb2] );
625 fn0 = (doubl e) noO;

626 fnl = (double) ni;

627 fn2 = (double) n2;

628 n0 &= 3;

629 nl & 3;

630 n2 &= 3;

631 a0 = x0 - fn0 * pio2_1;

632 al = x1 - fnl * pio2_1;

633 a2 = x2 - fn2 * pio2_1;
634 wo = fn0O * pio2_2;

635 wl = fnl * pio2_2;

636 w2 = fn2 * pio2_2

637 x0 = a0 - wo;

638 x1 = al - wil,;

639 X2 = a2 - wW2;

640 y0o = ( a0 - x0 ) - wo;
641 yl =( al - x1 ) - wi;
642 y2 = (a2 - x2 ) - wz;
643 a0 = xO0;

644 al = x1;

645 a2 = x2;

646 w0 = fn0 * pio2_3 - yo;

647 wl = fnl * pio2_3 - yl;

10
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648 w2 = fn2 * pio2_3 - y2; 714 a2 = __vlibmTBL_sincos_hi[]j2+n2];
649 x0 = a0 - wo; 715 t0 = ( __vlibmTBL_sincos_hi[]j O+((n0+xsb0) &3)] * w0 + a0
650 x1 = al - wil; 716 tl1 = ( __vlibmTBL_sincos_hi[]1+((nl+xsb1)&3)] * wi + al
651 X2 = a2 - wz; 717 t2 = ( __vlibmTBL_sincos_hi[]2+((n2+xsh2)&3)] * w2 + a2
652 y0o = ( a0 - x0 ) - wo; 718 *py0 = (a0 + t0);
653 yl =( al - x1 ) - wi; 719 *pyl:(al+t1;
654 y2 = (a2 - x2 ) - w2 720 *py2 = (a2 +t2);
655 a0 = x0; 721 br eak;
656 al = x1;
657 a2 = x2; 723 case 1:
658 w0 = fn0 * pio2 3t - yo; 724 jO = no & 1;
659 wl = fnl * pio2_3t - yl; 725 j1 = ( xsbl + 0x4000 ) & Oxffff8000;
660 w2 = fn2 * pio2_3t - y2; 726 j2 = ( xsb2 + 0x4000 ) & Oxffff8000;
661 x0 = a0 - wo; 727 H (& 1) =j1;
662 x1 = al - wi; 728 H(&2) =j2;
663 X2 = a2 - wg; 729 LO(&t 1) = 0O;
664 y0 = ( a0 - x0 ) - wo; 730 LO(&t2) = O;
665 yl =( al - x1 ) - wi; 731 x0_or _one[ 0] = xO;
666 y2 = ( a2 - x2) - wz; 732 x0_or _one[ 2] = -xO0;
667 xst = H (&x0); 733 y0_or _zero[ 0] = yO;
668 i = ( ( xsbO & ~0x80000000 ) - thresh[n0&l] ) >> 31; 734 y0_or_zero[2] = -yO0;
669 xsbl = H (&x1); 735 x1 =( x1-1tl) +yl;
670 =0 xsbl & ~0x80000000 ) - thresh[nl&l] ) >> 30 ) & 2; 736 X2 = ( x2-1t2) +y2
671 xsb2 = H (&x2); 737 z0 = x0 * xO;
672 i|= ( ( ( xsh2 & ~0x80000000 ) - thresh[n2&l] ) >> 29 ) & 4; 738 z1 = x1 * x1;
673 swtch (i) 739 z2 = X2 * x2;
674 { 740 t0 =20 * ( poly3[]0] + z0 * poly4[j0O] );
675 doubl e to, t1, t2, z0, z1, z2; 741 tl =2z1* ( qql + z1 * Qg2 );
676 unsi gned jo, j1, j2; 742 t2 =z2* (. qql + z2 * qQ2 );
743 tO=zO*(pon1[]O] +zO*(pon2[JO] +t0) );
678 case 0: 744 wl =x1* ( one +z1* ( ppl + z1 * pp2 )),
679 jO = ( xshO + 0x4000 ) & Oxffff8000; 745 w2 = x2 * (one +z2* ( ppl + z2 * pp2 ) );
680 j1 = ( xsbl + 0x4000 ) & Oxffff8000; 746 j1 =( ( (j1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
681 J2 = (_xsb2 + 0x4000 ) & Oxffff8000; 747 j2 =( ( (]2 & ~0x80000000 ) - O0x3fc40000 ) >> 13 ) & ~
682 H (& 0) = jO0; 748 xsbl = ( xsbl >> 30 ) & 2;
683 H (& 1) =j1; 749 xsb2 = ( xsh2 >> 30 ) & 2;
684 H (& 2) =]2; 750 nl "= ( xsbl & ~( n1 << 1) );
685 LQ(&t 0) = O; 751 n2 ~= ( xsh2 & ~( n2 << 1) );
686 LO(&t 1) = O; 752 xsbhl | = 1;
687 LO( &t 2) = O; 753 xsb2 | = 1:
688 x0 = ( x0 - t0 ) + y0; 754 al = __vlibmTBL_sincos_hi[j1+nl];
689 x1 = ( x1 - tl1) + yl; 755 a2 = __vlibm TBL_sincos_hi[]2+n2];
690 X2 = ( X2 - t2) +y2; 756 t0 = x0_or_one[n0] + ( yO_or_zero[n0] + x0_or_one[n0] *
691 z0 = x0 * xO0; 757 tl = ( vlibm TBL_si ncos_hi [j 1+((nl+xsbl)&3)] * wl + al
692 z1 = x1 * x1; 758 t2 = ( __vlibm TBL_sincos_hi[]2+((n2+xsb2)&3)] * w2 + a2
693 z2 = X2 * Xx2; 759 *py0 = t0;
694 t0 =20 * ( qql + z0 * qQ2 ); 760 *pyl = (al +t1);
695 tl =2z1* ( qql + z1 * qQ2 ); 761 *py2 = (a2 +t2);
696 t2 =z2* (. qql + z2 * Q2 ); 762 br eak;
697 wo = x0 * ( one +z0 * ( ppl + z0 * pp2 ) );
698 wl =x1* ( one +z1* ( ppl +z1 * pp2) ); 764 case 2:
699 W2 = x2 * (one +z2* ( ppl +2z2* pp2) ); 765 jO = ( xsh0 + 0x4000 ) & Oxffff8000;
700 jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~ 766 j1 =nl & 1;
701 j1=( ( ( ]J1 & ~Ox80000000 ) - 0x3fc40000 ) >> 13 ) & ~ 767 j2 =( xsb2 + 0x4000 ) & Oxffff8000;
702 j2 =( ( (]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~ 768 H (& 0) = j0;
703 xsb0 = ( xsb0 >> 30 ) & 2; 769 H(&2) =]2;
704 xsbl = ( xshl >> 30 ) & 2; 770 LO(&t 0) = 0;
705 xsbh2 = ( xsbh2 >> 30 ) & 2; 771 LO(&t2) = 0;
706 n0 "= ( xsh0 & ~( n0 << 1) ); 772 x1_or_one[ 0] = x1;
707 nl A= ( xshl & ~( nl << 1) ); 773 x1_or_one[2] = -x1,;
708 n2 A= ( xsh2 & ~( n2 << 1) ); 774 x0 = x0 - t0) + yO;
709 xsbh0 | = 1; 775 yl_or_zero[0] = y1;
710 xshl | = 1; 776 y1 or_zero[2] = -yl;
711 xsbh2 | = 777 =( x2 - t2) +y2;
712 a0 = _vI i bm TBL_si ncos_hi [j 0+n0] ; 778 zO = x0 * xO0;
713 al = __vlibmTBL_sincos_hi[]1+n1]; 779 z1 = x1 * x1;
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780
781
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801
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803
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806
807
808
809
810
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812
813
814
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816
817
818
819
820
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831
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case 3:

case 4:

z2 = X2 * X2;

tO:ZO*(qql+zO*qq2)'

tl =2z1* ( poly3[j1l] + z1 * pon4[Jl] )

t2 =z2* ( qq1 + z2 * qQ2
V\,O=x0*(one+zo*(pl+20* pp2 ) );

tl =2z1* ( polyl[j1l] + z1 * ( ponZ[Jl] + tl) );

w2 = x2 * (one +z2* ( ppl +z2 * pp2)

jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
j2 =( ( (]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsb0 = ( xsb0 >> 30 ) & 2;

xsbh2 = ( xsb2 >> 30 ) & 2;

n0 "= ( xsh0 & ~( n0 << 1) );

n2 "= ( xsh2 & ~( n2 << 1) );

xsbh0 | = 1,

xsh2 | = 1

a0 = __vlibmTBL_sincos_hi[j0+n0];

a2 = __vlibm TBL_sincos_hi[]2+n2];

t0 = (__vlibmTBL_sincos_hi []O+((n0+xsb0) &3)] * w0 + a0
t1l = x1_or_one[nl] + ( yl_ or_zero[nl] + x1_or_one[nl] *
t2 = ( __vlibmTBL_sincos_hi[j2+((n2+xsb2)&3)] * w2 + a2
*py0 = (a0 + t0 )

*pyl = t1;

*py2 = (a2 +t2);

br eak;

jO =n0 & 1

jl =nl &1

j2 = ( xsb2 + 0x4000 ) & Oxffff8000;

H (& 2) =j2;

LO(&t2) = 0O;

x0_or _one[ 0] = xO;

x0_or_one[ 2] = -xO0;

x1_or_one[ 0] = x1;

x1_or_one[2] = -x1,;

y0_or _zero[ 0] = yO;

y0_or _zero[2] = -yO0;

yl_or_zero[0] = y1;

yl or_zero[2] = -yl1;

x2—(x2— t2) +y2;

z0 = x0 * xO;

z1 = x1 * x1;

z2 = X2 * X2;

t0 = z0 * ( poly3[jO] + zO * poly4[jO] );

tl =2z1* ( poly3[j1] + z1 * poly4[j1] );

t2 =z2* (. qql + z2 * qQ2 );

t0 =20 * ( polyl[jO] + z0 * ( poly2[jO] +t0 ) );

tl = zl * (polyl[j1] + z1 * ( poly2[j1l] +t1) );
W2 = x2* (one + z2* ( ppl +z2 * pp2) );

j2 = ( ( ( j2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsh2 = ( xsb2 >> 30 ) & 2;

n2 "= (xsb2&~( n2<<1))

xsbh2 | =

a2 = vI i bm TBL_si ncos_hi [j 2+n2];

t0 = x0_or_one[n0] + ( yO_or zero[nO] + x0_or_one[ n0] *
tl = x1 or_one[nl] + ( yl or_zero[n + x1_or_one[nl] *
t2 = ( __vlibmTBL_sincos_hi []2+((n2+xsb2) &3)] * w2 + a2
*py0 = t0;

*pyl = t1;

*py2 = (a2 +t2);

break;

jO = ( xsbO + 0x4000 ) & Oxffff8000;

i1 = ( xshl + 0x4000 ) & Oxffff8000;

j2 =n2 &1;
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case 5:

y2_or_zero[ 0
y2_ or _zero[2
z0 = x0 * xO;

T

14

&._
& ~

*

z1 = x1 * x1;
z2 = X2 * X2;
t0 =20 * ( qql + z0 * qQg2 );
tl =2z1* ( qql + z1 * qQ2 );
t2 =z2 * ( poly3[j2] + z2 * pon4[j2] )
wo = x0 * ( one +z0 * ( ppl + z0 * pp2 )
wl =x1* (one +z1* ( ppl +z1™* pp2) );
t2 =z2 * ( polyl[j2] + z2 * ( poly2[)2] + t2) )
jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 )
j1 =( ( ( J1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 )
xsb0 = ( xsb0 >> 30 ) & 2;
xsbl = ( xsbl >> 30 ) & 2;
n0 *= ( xsh0 & ~( n0 << 1) );
nl "= ( xshl & ~( n1 << 1) );
xsh0 | = 1;
xsbl | = 1
a0 = __vlibmTBL_sincos_hi[j0+n0];
al = __vli bm_TBL sincos_hi[] 1+nl];
t0 = ( __vlibmTBL_sincos_hi []0+((n0+xsb0) &3)] * w0 + a0
tl = ( __vlibmTBL_sincos_hi[]1+((nl+xsb1)&3)] * wi + al
t2 = x2_or_one[n2] + ( y2_or_zero[n2] + x2_or_one[n2]
*py0 = ( a0 + t0);
*pyl = (al +t1);
py2 = t2;
break;
jO =n0 &
i1 =¢( xsbl + 0x4000 ) & Oxffff8000;
i2 =n2&1;
H (& 1) =j1;
LO(&t 1) = O;
x0_or _one[ 0] = xO;
x0_or _one[ 2] = -xO0;
x2_or_one[ 0] = x2;
X2_or_one[2] = -x2;
y0_or_zero[0] = yO;
y0_or _zero[2] = -yO0;
x1 = ( x1-tl1) + yl;
y2_or_zero[0] = y2;
y2 or zero[2] = -y2;
= x0 * xO0;
zl = x1 * x1;
z2 = X2 * x2;
t0 = z0 * ( poly3[j0] + zO0 * pon4[JO] );
tl =2z1* ( qql + z1 * qgQg2
t2 =z2 * ( poly3[j2] + z2 *! poly4[j2] );
t0 = z0 * ( polyl[jO] + zO0 * ( pon2[JO] + tO) )
wl =x1* ( one +z1* ( ppl + z1 * 2)
t2 =z2 * ( polyl[j2] + z2 * ( poly2[]2] +t2) )
1= Cj1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 )
xsbl = ( xsbl >> 30 ) & 2;

nl A= ( xshl & ~( nl << 1) );
xsbl |— 1;
al = __vlibmTBL_sincos_hi[j1+nl];
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case 6:

case 7:

__vsin.c 15
t0 = x0_or_one[n0] + ( yO_or_zero[nO] + x0_or_one[n0] *
tl = _vlibm TBL_sincos_hi[j 1+((nl+xsb1)&3)] * wi + al
t2 = x2_or_one[n2] + ( y2_or_zero[n2] + x2_or_one[n2] *

*py0 = t0;

*pyl = ( al +tl1);

*py2 = t2;

br eak;

jO = ( xsbO + 0x4000 ) & Oxffff8000;

il =n1&1;

j2 =n2 &1;

H (& 0) = j0;

LO(&t 0) = O;

x1_or_one[0] = x1;

x1_or_one[2] = -x1;

x2_or_one[ 0] = x2;

X2_or_one[2] = -x2;

x0 = ( x0 - t0) + yO;

yl_or_zero[0] = y1;

yl_or_zero[2] = -y1;

y2_or_zero[ 0] = y2;

y2_ or _zero[2] = -y2;

z0 = x0 * xO;

z1 = x1 * x1;

z2 = X2 * X2;

tOzzO*(qql+zO*qq2)'

tl =2z1* ( poly3[j1l] + z1 * poly4[j1] );

t2 =z2 * ( poly3[j2] + z2 * pon4[ 2] );

w0 = x0 * ( one + z0 * ppl + z0 * pp2 ) );

tl =2z1* ( polyl[j1] + z1 * ( ponZ[Jl] +t1) );
t2 =z2 * ( polyl[j2] + z2 * ( poly2[j2] +t2) );
jO=( ( ( jO & ~0x80000000 ) - Ox3f c40000 ) >> 13 ) & ~
xsb0 = ( xsb0 >> 30 ) & 2;

no ~= ( xsb0&~( n0 << 1) );

xsh0 | =

a0 = _ vl i bm TBL_si ncos_hi [j 0+n0] ;

t0 = ( __vlibmTBL_sincos_hi[j0+((n0+xsbh0)&3)] * w0 + a0
tl = x1_or_one[nl] + ( yl_or_zero[nl] + x1_or_one[nl] *
t2 = x2_or_one[n2] + ( y2_or_zero[n2] + x2_or_one[n2] *
*py0 = (a0 +t0 );

*pyl = t1;

py2 = t2;

break;

jO =n0 & 1;

j1 =n1 & 1;

i2=n2&1;

x0_or _one[ 0] = xO;

x0_or _one[2] = -xO0;

x1_or_one[0] = x1;

x1_or_one[2] = -x1;

x2_or_one[ 0] = x2;

x2_or_one[2] = -x2;

y0_or _zero[ 0] = yO;

y0_or _zero[2] = -yO0;

yl_or_zero[0] = y1,;

yl_or_zero[2] = -yl;

y2_or_zero[ 0] = y2;

y2_or_zero[2] = -y2;

z0 = x0 * xO;

z1 = x1 * x1;

z2 = X2 * X2;

t0 = z0 * ( poly3[j0O] + zO * poly4[jO] );

tl =2z1* ( poly3[j1] + z1 * poly4[j1] );
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if(
{
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t2 =z2 * ( poly3[j2] + z2 * poly4[j2] );
t0 = z0 * ( polyl[j0O] + zO0 * ( poly2[j0O] +tO ) );
tl =2z1* ( polyl[j1] + z1 * ( poly2[j1] +t1 ) );
t2 =z2 * ( polyl[j2] +z2 * ( poly2[j2] +t2) );
t0 = x0_or_one[n0] + ( yO_or_zero[n0O] + x0_or_one[n0]
t1l = x1_or_one[nl] + ( yl_ or_zero[nl] + x1_or_one[ni]
t2 = x2_or_one[n2] + ( y2_or_zero[n2] + x2_or_one[n2] *
*py0 = tO0;
*pyl = t1,
*py2 = t2;
break;
}
X += stridex;
y += stndey,
1 =0;
}Wmle( —-n>0)
>0)
doubl e fno, fnl, a0, al, w0, wl, yO, yl;
doubl e to, t1, zO, z1;
unsi gned jo, j1;
int n0, ni;
if ( > 1)
{
= (int) ( x1 * invpio2 + half[xsbl] );
fnl = (doubl e) nil;
alle— fnl * p|021
wl = fnl * pio2_2;
x1 = al - ;
yl =(al- x1) - wl
al = x1,;
wl = fnl * pio2_3 - yl
x1 = al - ;
yl =(al- x1) - wl
al = x1;
wl = fnl * pio2_3t - yl;
x1 = al - wi;
1=(Cal-x1)-wl
xsbl = H (&x1);
if (( xshbl & ~0x80000000) < thresh[nl1l&l] )
{
jl =n1&1;
x1_or _one[ 0] = x1,;
x1_or_one[2] = -x1;
yl_or_zero[0] = y1;
yl_or_zero[2] = -yl
z1 = x1 * x1;
tl =2z1* ( poly3[j1l] + z1 * poly4[j1] );
tl =2z1* ( polyl[j1] + z1 * ( poly2[jl] +t1)
tl = x1_or_one[nl] + ( yl_or_zero[nl] + x1_or_on
*pyl = t1;
el se
{
j1 = ( xsbl + 0x4000 ) & Oxffff8000;
H(&1) =j1;
LO(&t 1) = 0O;
x1 = ( x1-tl1) + yl;
z1 = x1 * x1;
tl =2z1* ( qql + z1 * Q2 );
wl =x1* ( one +z1 * ( 1+zl*pp2));
j1 =( ( ( j1 & ~Ox80000000 ) - 0x3fc40000 ) >>
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1044 xsbl = ( xsbhl >> 30 ) &

1045 nl A= ( xsbl & ~( ni <<1) )

1046 xshl | = 1;

1047 al = __vlibmTBL_sincos_hi[j1+nl];

1048 tl = ( __vlibmTBL_sincos_hi[]j 1+((n1+xsb1) &3)] *
1049 *pyl = (al + t1);

1050 }

1051 }

1052 nO = ( t) ( xO * invpio2 + hal f[xsbh0] );

1053 (doubl e) nO;

1054 n0 &— 3;

1055 a0 = x0 - fnOo * p| 02_1;

1056 \M):fno*ploz ;

1057 x0 = wo;

1058 yO:(aO-xO)-WO;

1059 a0 = x0;

1060 V\D=fn0*p|023—y0

1061 x0 = wo;

1062 yO:(aO—xO)—WO;

1063 a0 = x0;

1064 wo = an * pio2_3t - yoO;

1065 x0 = wo;

1066 yO:(aO—xO)—WO;

1067 xsb0 = HI (&x0);

1068 if ( ( xsbO & ~0x80000000 ) < thresh[n0&l] )

1069 {

1070 jO = n0 & 1;

1071 x0_or _one[ 0] = xO;

1072 x0_or _one[ 2] = -xO0;

1073 y0_or _zero[0] = yO;

1074 yO or _zero[2] = -yO0;

1075 z0 = x0 * xO;

1076 t0 = z0 * ( poly3[j0] + z0 * poly4[j0] );

1077 t0 = z0 * ( polyl[jO] + zO * ( poly2[jO] +t0 ) );
1078 to = xO_or_one[nO] + ( yO_or_zero[nO] + x0_or_one[n0] *
1079 *py0 = t0;

1080 }

1081 el se

1082 {

1083 jO = ( xshO + 0x4000 ) & Oxffff8000;

1084 H (& 0) = j

1085 LO(& 0) =

1086 x0=(x0—0)+y0

1087 z0 = x0 * x

1088 t0 = z0 * ( ql+zO*qq2),

1089 V\,O=x0*(one+20*(pp1+zO*pp2));
1090 jO=( ( ( jO & ~0x80000000 ) - O0x3fc40000 ) >> 13 ) & ~
1091 xsb0 = ( xsb0 >> 30 ) & 2;

1092 nO"—(xst& ~( noO <<l))

1093 xst =1

1094 a0 = _ viibm TBL_sincos _hi[j0+n0];

1095 t0 = ( __vlibmTBL_sincos_hi[]j O+((n0+xsb0) &3)] * w0 + a0
1096 *py0 = (a0 + 10 );

1097 }

1098 }

1100 if ( biguns )

1101} __vlibmyvsin_big( nsave, xsave, sxsave, ysave, sysave, 0x413921f
1102

__unchanged_portion_onitted_
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* CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opnent and Distribution License (the "License")
You may not use this file except in conpliance with the License.

*

*

*

*

*

* You can obtain a copy of the license at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensolaris.org/os/licensing.

* See the License for the specific |anguage governi ng perm ssions

* and limtations under the License.
*
*
*
*
*
*
*
*
*

When distributing Covered Code, include this CDDL HEADER in each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

I f applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy] [nane of copyright owner]

CDDL HEADER END

23 * Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/

25 [ *

26 * Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.
27 * Use is subject to license terns.

28 */

30 #include <sys/isa_defs. h>
31 #include <sys/cconpile.h>
32 #endif /* | codereview */

34 #ifdef _LITTLE _ENDI AN

35 #define H (x) *(1+(int*)x)
36 #define LQ(x) *(unsi gned*) x
37 #el se

38 #define H (x)
39 #define LQ(x)
40 #endi f

*(int*)x
*(1+(unsi gned*) x)

42 #ifdef __RESTRICT

43 #define restrict _Restrict
44 #el se

45 #define restrict

46 #endi f

48 | *
49 * vsincos.c
*

51 * Vector sine and cosine function. Just slight nodifications to vcos.c.
&/

54 extern const double __vlibmTBL_sincos_hi[], __vlibmTBL_sincos_lo[];

56 static const double

57 half[2] ={ 0.5, -0.51},

58 one = 1.0,

59 i nvpi 02 = 0.636619772367581343075535, /* 53 bits of pi/2 */

60 pio2_1 = 1.570796326734125614166, /* first 33 bits of pi/2 */

61 pi 02_2 = 6.077100506303965976596e-11, /* second 33 bits of pi/2 */

62 pi 02_3 2.022266248711166455796e-21, /* third 33 bits of pi/2 */
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63 pi02_3t = 8. 4784276603688996439599 32, /* pi/2 - pio2_3 */
64 ppl = -1. 66666666660576046527626394313498255467Ge 0001,
65 pp2 = 8.333261209690963126718376566146180944442e- 0003,
66 qql = -4.999999999977710986407023955908711557870e- 0001,
67 qq2 = 4.166654863857219350645055881018842089580e- 0002,
68 polyl[2]= { -1. 666666666666629669805215138920301589656e 0001,
69 -4.999999999999931701464060878888294524481e- 0001
70 poly2[2] = { 8.333333332390951295683993455280336376663e- 0003,
71 4.166666666394861917535640593963708222319e- 0002
72 pol y3[2] = { -1.984126237997976692791551778230098403960e- 0004,
73 -1.388888552656142867832756687736851681462e- 0003
74 pol y4[ 2] = { 2.753403624854277237649987622848330351110e- 0006,
75 2.478519423681460796618128289454530524759e- 0005
77 /* Don’t __ the follow ng; aconp will handle it */
78 extern double fabs( double );
79 extern void __vlibmyvsincos_big( int, double *, int, double *, int, double *, in
81 /*
82 * y[i*stridey] := sin( x[i*stridex] ), for i = 0..n.
83 * c[i*stridec] := cos( x[i*stridex] ), for i = 0..n.
84 *
85 * Calls __vlibmuvsincos_big to handle all elts which have abs >~ 1.647e+06.
86 * Argunent reduction is done here for elts pi/4 < arg < 1.647e+06.
87 *
88 * elts < 27-27 use the approximation 1.0 ~ cos(Xx).
89 */
90 void
91 __vsincos( int n, double * restrict x, int stridex,
92 double * restrict y, int stridey,
93 double * restrict c, int stridec )
94 {
95 doubl e x0_or _one[4], x1_or_one[4], x2_or_one[4];
96 doubl e y0_or_zero[4], yl_or_zero[4], y2_or_zero[4];
97 doubl e x0, x1, x2,
98 *py0, *pyl, *py2,
99 *pcO, *pcl, *pc2,
100 *Xsave, *ysave, *csave;
101 unsi gned hx0, hxl hx2, xsb0, xsbl, xsb2;
102 int i, b| guns, nsave, sxsave, sysave, scsave;
103 nsave = n;
104 xsave = X;
105 sxsave = stridex;
106 ysave = y;
107 sysave = stridey;
108 csave = c;
109 scsave = stridec;
110 bi guns = 0;
112 do /* MAIN LOOP */
113 {
115 /* CGotos here so _break_ exits MAIN LOOP. */
116 LOOPO: /* Find first arg in right range. */
117 xsb0 = HI(x); /* get npbst significant word */
118 hx0 = xsb0 & ~0x80000000; /* mask off sign bit */
119 if ( hx0 > 0x3fe921fb ) {
120 /* Too big: arg reduction needed, so | eave for second pa
121 bi guns = 1;
122 X += stridex;
123 y += stridey;
124 ¢ += stridec;
125 i =0;
126 if (--n<=0)
127 br eak;
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128 got o LOOPO;

129

130 if ( hx0 < 0x3e400000 ) {
131 /* Too small. cos x ~ 1, sin x ~ x. */
61 volatile int v = *x;
132 *c = 1.0;

133 *y = *x;

134 X += stridex;

135 y += stridey;

136 c += stridec;

137 i =0;

138 if (--n<=0)
139 br eak;
140 got o LOOPO;

141 }

142 X0 = *x;

143 pyo =vy;

144 pcO0 = c;

145 X += stridex;

146 y += stridey;

147 c += stridec;

148 i =1

149 if (--n<=0)

150 br eak;

152 LOOP1: /* Get second arg, sane as above. */
153 xsbl = H (x);

154 hx1l = xsbl & ~0x80000000;
155 if ( hxl > 0x3fe921fb )
156 {

157 bi guns = 1;

158 X += stridex;

159 y += stridey;

160 c += stridec;

161 i =1,

162 if (--n<=0)
163 br eak;
164 goto LOOP1;

165 }

166 if ( hxl < 0x3e400000 )
167 {

98 volatile int v = *x;
168 *c = 1.0;

169 *y = *X;

170 X += stridex;

171 y += stridey;

172 c += stridec;

173 i =1,

174 if (--n<=0)
175 br eak;
176 goto LOOP1;

177 }

178 X1 = *x;

179 pyl =vy;

180 pcl = c;

181 X += stridex;

182 y += stridey;

183 ¢ += stridec;

184 i = 2;

185 if (--n<=0)

186 break;

188 LOOP2: /* Get third arg, same as above. */
189 xsb2 = H (x);

190 hx2 = xsh2 & ~0x80000000;

191 if ( hx2 > 0x3fe921fb )
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192 {

193 bi guns = 1;

194 X += stridex;

195 y += stridey;

196 ¢ += stridec;

197 i =2

198 if (--n<=0)

199 br eak;

200 goto LOOP2;

201 }

202 if ( hx2 < 0x3e400000 )

203 {

135 volatile int v = *x;

204 *c = 1.0;

205 *y = *Xx;

206 X += stridex;

207 y += stridey;

208 c += stridec;

209 i = 2;

210 if (--n<=0)

211 br eak;

212 goto LOOP2;

213 }

214 X2 = *X;

215 py2 =y,

216 pc2 = c;

218 /*

219 * 0x3fc40000 = 5/32 ~ 0.15625

220 * Get meb after subtraction. WII

221 * hx0 - 5/32 is negative.

222 */

223 i = ( hx2 - 0x3fc40000 ) >> 31;

224 i |=( ( hx1 - 0x3fc40000 ) >> 30 )
225 i |=( ( hx0O - 0x3fc40000 ) >> 29 )
226 swtch (i)

227 {

228 doubl e al 0, al_ 1,

229 doubl e wo, wl, w2;

230 doubl e to, t1, t2,

231 doubl e z0, z1, z2;

232 unsi gned jo, j1, j2

234 case 0: /* Al are > 5/32 */

235 jO = ( xsbO + 0x4000 ) & Oxf
236 j1 = ( xsbl + 0x4000 ) & Oxf
237 j2 = ( xsb2 + 0x4000 ) & Oxf
239 H (& 0) = jO;

240 H(&1) =j1;

241 H (& 2) =]2;

242 LO(& 0) = 0;

243 LQ(&t 1) = O;

244 LO(& 2) = 0;

246 x0 -=10;

247 x1l -=1t1;

248 X2 -=12;

250 z0 = x0 * xO0;

251 z1 = x1 * x1;

252 z2 = X2 * Xx2;

254 t0 =20 * ( qql + z0 * Qg2 )
255 tl =2z1 ( ggl + z1 * qg2 )
256 t2 =z2* (. qql1 + z2 * qQ2 )

be 1 only if

& 2;
& 4;

al 2,
t1.0,

’
’
,

a2_o,
t1 1,

a2_1,
t1 2,

a2_2;
t2_0,

t2_

1
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wo = x0 * (one +z0 * ( ppl + z0 * pp2) );
wl =x1* ( one +2z1* ( ppl +z1 * pp2) );
w2 = x2 * (one +2z2* ( ppl +2z2 * pp2) );
jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
j1=( ( ( ]1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
j2 =( ( ( ]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsb0 = ( xsb0 >> 30 ) & 2;
xsbl = ( xsbl >> 30 ) & 2;
xsb2 = ( xsb2 >> 30 ) & 2;
al_0 = __vlibmTBL_sincos_hi[jO+xsb0]; /* sin_hi(t) */
al 1 = __vlibmTBL_sincos_hi[]1+xsbl];
al_2 = __vlibmTBL_sincos_hi[]2+xsb2];
a2_0 = __vlibmTBL_sincos_hi[]j0+1]; /* cos_hi(t) */
a2 1 = __vlibmTBL_sincos_hi[] 1+1];
a2_2 = vl i bm TBL_si ncos_hi[] 2+1];

“T* cos_lo(t) */

t2_.0 = __vlibmTBL_sincos_|lo[j0+1] - ( al_0*wW0 - a2_0*tO
t2-1 = __vlibmTBL_sincos_|lo[j1+1] - ( al_1*wl - a2 _1*t1
t2_2 = __vlibmTBL_sincos_lo[j2+1] - ( al_2*w2 - a2_2*t2
*pcO = a2_0 + t2_0;
*pcl = a2_1 + t2_1;
*pc2 = a2_2 + t2_2;
t1_0 = a2_0*w0 + al_0*tO;
t1-1 = a2_1*wl + al_1*t1;
t1- 2 = a2_2*w2 + al_2*t2;
t1_0 += __vlibmTBL_sincos_|o[j0+xsbh0]; /* sin_lo(t)
t1_1 += __vlibm T TBL_sincos_|lo[] 1+xsbl];
t1 2 += __vlibm TBL_sincos_l o[ ] 2+xsb2];
*pyO = al_ 0 + t1_0;
*pyl = al_1 + t1_1,;
*py2 = al_2 + t1_2;
br eak
jO = ( xsb0 + 0x4000 ) & Oxffff8000;
j1 = ( xsbl + 0x4000 ) & Oxffff8000;
H (& 0) = jO0;
H (& 1) =]1;
LQ(&t 0) = O;
LO(&t 1) = O;
x0 -=10;
x1 -=1t1;
z0 = x0 * xO;
z1 = x1 * x1;
z2 = X2 * x2;
t0 =20 * ( qql + z0 * qQg2 );
tl =2z1* ( qql + z1 * qQ2 );
t2 =z2 * ( poly3[1] + z2 * poly4[1] );
wo = x0 * ( one +z0 * ( ppl + z0 * pp2 ) );
wl =x1* (one +z1* ( ppl +z1™* pp2) );
t2 =z2 * ( polyl[1l] + z2 * ( poly2[1l] +t2) );
jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
j1 =( ( ( J1 & ~0x80000000 ) - O0x3fc40000 ) >> 13 ) & ~
xsb0 = ( xsb0 >> 30 ) & 2;
xsbl = ( xsbl >> 30 ) & 2;
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case 2:

__vsincos.c 6
al_ 0 = __vlibmTBL_sincos_hi[jO+xsb0]; /* sin_hi(t)
al_1 = __vlibmTBL_sincos_hi[]1+xsbl];
a2_0 = __vlibmTBL_sincos_hi[jO0+1]; /* cos_hi(t)
a2_1 = __vlibmTBL si ncos_hi []1+1];

“T* cos_lo(t) */
t2.0 = __vlibmTBL_sincos_lo[j0+1] - ( al_0*w0 - a2_0*t0
t2_1 = __vlibmTBL_sincos_lo[j1+1] - ( al_i*wl - a2_1*t1l
*pcO = a2_0 + t2_0;
*pcl = a2 1 + t2_1:
*pc2 = one + t2;
t1. 0 = a2_0*w0 + al_0*tO;
t1-1 = a2 1*wl + al _1*t1;
t2 = z2 * ( poly3[0] + z2 * poly4[0] );
t1 0 += vl i bm TBL_sincos_| o[ j O+xsb0]; /* sin_lo(t) */
t1_1 += __vlibm TBL_sincos_l o[] 1+xsb1];
t2 =22 ¥ ( polyl[O] + z2 ¥ ( poly2[0] +t2) );
*py0 = al_ 0 + t1_0;
*pyl = al 1 + t1 1;
t2 = x2 + x2 * t2;
*py2 = t2;
break;
jO = ( xsb0 + 0x4000 ) & Oxffff8000;
j2 = ( xsb2 + 0x4000 ) & Oxffff8000;
H (& 0) =jo;
H(&2) =j2;
LO(& 0) = O;
LO(&t2) = 0O;
x0 -=1t0;
X2 -=12;
z0 = x0 * x0;
z1 = x1 * x1;
z2 = X2 * x2;
t0 =20 * ( qql + z0 * qq2 );
tl =z1* ( poly3[1] + z1 * poly4[1] );
t2 =z2* (qql + z2 * qQ2 );
wO:xO*(one+zO*(pp1+zo*p2))
tl =2z1* ( polyl[1l] + z1 * ( poly2[1] + t1 ) )
w2 = x2* (one +z2* ( ppl +2z2 * pp2) );
jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
i2=( ( (j2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsb0 = ( xsh0 >> 30 ) & 2;
xsb2 = ( xsb2 >> 30 ) & 2;
al_0 = __vlibmTBL_sincos_hi[jO+xsb0]; /* sin_hi(t) */
al_2 = __vlibmTBL_sincos_hi[]2+xsb2];
a2_0 = __vlibmTBL_sincos_hi[jO0+1]; /* cos_hi(t)
a2_2 = vl i bm TBL_si ncos_hi [] 2+1] ;
“T* cos_lo(t) */

t2_.0 = __vlibmTBL_sincos_lo[j0+1] - ( al_0*w0 - a2_0*t0
t2_ 2 = __vlibmTBL_sincos_lo[j2+1] - ( al_2*w2 - a2 2*t2
pcO = a2 0 + t2_0;
*pcl = one + t1;

pc2 = a2_2 + t2_2;
t1 0 = a2 0*w0 + al _0*tO0;
tl =z1* ( poly3[0] + z1 * poly4[0] );
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389 t1 2 = a2_2*w2 + al_2*t2; 455 z2 = X2 * X2;
456 t0 = z0 * ( poly3[1] + z0 * poly4[1] );
391 t1_0 += __vlibmTBL_sincos_|lo[j0+xsb0]; /* sin_lo(t) */ 457 tl =2z1* ( qql + z1 * Qg2 );
392 tl =21 % ( polyl[O] + z1 * ( poly2[0] + t1) ); 458 t2 =z2* (. qql + z2 * Q2 );
393 t1_2 += _ vlibmTBL_sincos_| o[ ] 2+xsb2]; 459 t0 = z0 * ( polyl[1l] + z0 * ( poly2[1] + t0 ) );
460 lexl*(one+zl*(ppl+zl*p ),
395 *py0O = al 0 + t1_0; 461 w2 = x2 * (one +z2* ( ppl +2z2* pp2) );
396 tl1 = x1 + x1 * t1; 462 j1 = ( ( (j1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
397 *pyl = t1; 463 j2 =( ( (]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
398 *py2 = al_2 + tl_2; 464 xsbl = ( xsbl >> 30 ) & 2;
465 xsbhb2 = ( xsb2 >> 30 ) & 2;
400 br eak;
467 al_1 = __vlibmTBL_sincos_hi[j1l+xsbhl];
402 case 3: 468 al_2 = __vlibmTBL_sincos_hi[]2+xsb2];
403 jO = ( xshO + 0x4000 ) & Oxffff8000;
404 H (& 0) = jO; 470 a2_1 = __vlibmTBL_sincos_hi[j1+1];
405 LO(& 0) = O; 471 a2_2 = __vlibmTBL_sincos_hi[]2+1];
406 x0 -=10; 472 T* cos_lo(t) */
407 z0 = x0 * xO0; 473 t2 1 = _vlibmTBL_sincos |o[j1+1] - ( al 1*wl - a2_1*t1l
408 z1 = x1 * x1; 474 t2_2 = __vlibmTBL_sincos_lo[j2+1] - ( al_2*w2 - a2_2*t2
409 z2 = X2 * x2;
410 t0 =z0* ( qql1 + z0 * qQg2 ); 476 *pcO = one + tO;
411 tl =2z1* ( poly3[1] + z1 * poly4[1] ); 477 *pcl = a2_1 + t2_1;
412 t2 =z2 * ( poly3[1] + z2 * poly4[1] ); 478 *pc2 = a2_2 + t2_2,;
413 wo = x0 * ( one +z0 * ( ppl + z0 * pp2 ) );
414 tl =z1* ( polyl[1l] + z1 * ( poly2[1] + t1 ) ); 480 t0 = z0 * ( poly3[0] +zO* pol y4[ 0] );
415 t2 = z2 * ( polyl[1l] + z2 * ( poly2[1l] +t2) ); 481 t1 1 = a2_1*wl + al_1*t1
416 jo=(C((jo0 & 0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~ 482 t1. 2 = a2_2*w2 + al_2*t2
417 xsbh0 = ( xsb0 >> 30 ) & 2
418 al 0 = __vlibmTBL_si ncos. _hi[jO+xsb0]; /* sin_hi(t) */ 484 t0 = z0 * ( polyl[0] + zO * ( poly2[0] + t0O ) );
485 t1 1 += _ vlibmTBL_sincos_|o[] 1+xsbl];
420 a2_0 = __vlibmTBL_sincos_hi[jO0+1]; /* cos_hi(t) */ 486 t1 2 += _ vlibmTBL_sincos_Il o] 2+xsb2];
422 t2_0 = __vlibmTBL_sincos_lo[j0+1] - ( al_0*w0 - a2_0*tO0 488 t0 = x0 + x0 * tO;
489 *py0 = tO0;
424 *pcO = a2 0 + t2_0; 490 *pyl = al 1 + t1_1;
425 *pcl = one + t1; 491 *py2 = al_ 2 +t1l_2;
426 *pc2 = one + t2;
493 break;
428 t1 0 = a2 0*w0 + al _0*tO0;
429 tl =2z1* ( poly3[0] + z1 * poly4[0] ); 495 case 5:
430 t2 =z2 * ( poly3[0] + z2 * poly4[0] ); 496 j1 = ( xsbl + 0x4000 ) & Oxffff8000;
497 H(&1) =j1;
432 t1 0 += _ vlibmTBL_sincos_lo[]j0+xsh0]; /* sin_lo(t) */ 498 LO(& 1) = 0;
433 t1 =21 % ( polyl[O] + z1 * ( poly2[0] + t1) ); 499 x1l -=1t1;
434 t2 = z2 * ( polyl[0] + z2 * ( poly2[0] +t2 ) ); 500 z0 = x0 * xO0;
501 z1 = x1 * x1;
436 *py0 = al 0 + t1 0; 502 72 = x2 * x2;
437 tl =x1 + x1 * t1; 503 t0 = z0 * ( poly3[1] +zO*p0Iy4[l] )
438 *pyl = t1; 504 tl1 =2z1* ( qq1 + z1 * qq
439 t2 = x2 + x2 * t2; 505 t2 = z2 * ( poly3[1] +22*poly4[] );
440 *py2 = t2; 506 t0 = z0 * ( polyl[1l] + z0 * ( poly2[1] +t0) );
507 vﬂ:xl*(one+zl*(ppl+zl*p
442 br eak; 508 t2 =z2 * ( poly +z2 * ( poly2[1] + 12 ) )
509 i1 =(( ( il & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
444 case 4: 510 xsbl = ( xsbl >> 30 ) & 2;
445 i1 = ( xshl + 0x4000 ) & Oxffff8000;
446 j2 = ( xsb2 + 0x4000 ) & Oxffff8000; 512 al_1 = __vlibmTBL_sincos_hi[j1l+xsbl];
447 H (& 1) =j1;
448 H (& 2) =j2; 514 a2_1 = __vlibmTBL_sincos_hi[]1+1];
449 LO(& 1) = O;
450 LO(& 2) = 0; 516 t2_1 = __vlibmTBL_sincos_lo[j1+1] - ( al_1*wl - a2_1*t1l
451 x1 -=11;
452 X2 -=12; 518 *pcO = one + tO;
453 z0 = x0 * xO0; 519 *pcl = a2 1 + t2_1;
454 z1 = x1 * x1; 520 *pc2 = one + t2;
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case 6:

case 7:
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587
588
589
590
591
592
593
594
595
596

z0 * ( polyl
z1 * ( polyl
z2 * ( polyl
one + tO0;
one + t1;

000
[l

NN LI
O

+

* ok

t0 = z0 * ( poly3[0] + zO0 * poly4[0] );

tl1 1 = a2 1*wl + al 1*t1;

t2 = z2 * ( poly3[0] + z2 * poly4[0] );

t0 = z0 * ( polyl[0] + zO0 * ( poly2[0] +t0O ) );
t1_1 += __vlibmTBL_sincos_| o[] 1+xsb1];

t2 = z2 * ( polyl[0] + z2 * ( poly2[0] + t2) );
t0 = x0 + x0 * tO;

*py0 = tO;

*pyl = al_1 + t1_1,

t2 = x2 + x2 * t2;

*py2 = t2;

br eak;

j2 = ( xsh2 + 0x4000 ) & Oxffff8000;

H (& 2) =j2;

LO(&t2) = 0O;

X2 -=12;

z0 = x0 * x0;

z1 = x1 * x1;

z2 = X2 * x2;

t0 = z0 * ( poly3[1l] + z0 * poly4[1] );

tl =2z1* ( poly3[1] + z1 * poly4[1] );

t2 =22 * (. qql + z2 * qQ2 );

t0 = z0 * ( polyl[1l] + zO0 * ( poly2[1] + t0 ) );
tl =z1* ( polyl[1l] + z1 * ( poly2[1] + t1) );
W2 = x2 * (one +2z2* (ppl +2z2* pp2) );

i2 =( ( (j2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsb2 = ( xsb2 >> 30 ) & 2;

al_2 = __vlibmTBL_sincos_hi[]j2+xsbh2];

a2_2 = __vlibmTBL_sincos_hi[]2+1];

t2_2 = __vlibmTBL_sincos_lo[j2+1] - ( al_2*w2 - a2_2*t2
*pcO = one + tO;

*pcl = one + t1;

*pc2 = a2_2 + t2_2,;

t0 = z0 * ( poly3[0] + zO0 * poly4[0] );

tl =z1* ( poly3[0] + z1 * poly4[0] );

t1_2 = a2_2*w2 + al_2*t2;

t0 = z0 * ( polyl[0] + zO0 * ( poly2[0] +t0O ) );
tl =2z1* ( polyl[0] + z1 * ( poly2[0] +t1) );
t1_2 += __vlibmTBL_sincos_| o[ ] 2+xsb2];

t0 = x0 + x0 * tO;

*py0 = tO0;

tl = x1 +x1 * t1;

*pyl = t1;

*py2 = al_2 + tl_2;

br eak;

/* Al are < 5/32 */

z0 = x0 * xO;

z1 = x1 * x1;

z2 = X2 * X2;

t0 = z0 * ( poly3[1] + z0 * poly4[1] );

tl =2z1* ( poly3[1] + z1 * poly4[1] );

t2 =z2 * ( poly3[1l] + z2 * poly4[1] );
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+= stridex;
+= stridey;
+= stridec;

o X

= 0;
} while --n>0); /* END
/*

* CLEAN UP last 0, 1, or 2
*/

if (i >0) /* Cean up elt
{

doubl e
doubl e ,
doubl e to,
doubl e z0,
unsi gned jo,

al 0
wo

if (i >1)

if ( hx1 <O
{

kN
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<

}
el se
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MAIN LOOP */

elts.

s at tail. i < 3. */
, al_1, a2_0, a2_1;
wl;

t1, t1.0, t1 1, t2 0,

z1;
iy

x3f c40000 )

x1 * x1;

z1 * ( poly3[1] + z1 *

z1 * ( polyl[1] + z1
one + t1;
=t1;

z1 * ( poly3[0]
z1 * ( polyl[ O]
x1 + x1 *t1l
=t1;

+

z1
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pol y4[1] );
( poly2[1]

* poly4[0] );

*

1)
( poly2[0Q]

xsbl + 0x4000 ) & Oxffff8000;

)
ppl + z1 * pp2
(j1 & ~0x80000000 ) -

0x3f c40

vl i bm TBL_si ncos_hi[j 1+xsb1];
vl i bm TBL_sincos_hi [] 1+1];
vlibm T TBL_sincos_lo[]1+1] - ( al_1*wl -

10

+tl1) );

+t1) );

)
000 ) >>
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_Vv

sincos. ¢ 11
*pcl a2_1 + t2_1;
t1.1 az2_1*wl + al 1*t1l

=+ 1n
1

t1_1 0
*pyl al 1 +t1.1;"
) }
if ( hx0 < 0x3fc40000 )
{
z0 = x0 * xO;
t0 = z0 * ( poly3[1] + z0 * poly4[1] );
t0 = z0 * ( polyl[1l] + zO0 * ( poly2[1l] +t0 ) );
t0 = one + tO;
*pcO = tO0;
t0 = z0 * ( poly3[0] + z0 * poly4[0] );
t0 = z0 * ( polyl[0] + zO0 * ( poly2[0] +t0O ) );
t0 = x0 + x0 * tO;
*py0 = tO0;
el se
{
jO = ( xsbO + 0x4000 ) & Oxffff8000;
H (& 0) = jO;
LO(& 0) = O;
x0 -=10;
z0 = x0 * xO;
t0 =z0* ( qq1 + z0 * qgQg2 );
wo =x0 * ( one +z0 * ( ppl + 20 * pp2) );
jO=( ( ( jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsbh0 = ( xsb0 >> 30 ) & 2;
al_ 0 = __vlibmTBL_sincos_hi[jO+xsb0]; /* sin_hi(t) */
a2 0 = __vlibmTBL_sincos_hi[]0+1]; /* cos_hi(t) */
t2.0 = __vlibmTBL_sincos_|l o[j 0+1] - ( al_0*w0 - a2 0*t0
*pcO = a2_ 0 + t2_0;
t1_0 = a2_0*w0 + al_0*tO;
t1 0 += __vlibmTBL_sincos_lo[j0+xsb0]; /* sin_lo(t) */
*py0 = al_ 0 + t1_0;
}
} /* END CLEAN UP */
if ( !'biguns )
return;
/*
* Take care of BI GUNS.
*
/
n = nsave;
X = Xsave;
stridex = sxsave;
y = ysave;
stridey = sysave;
Cc = csave;
stridec = scsave;
bi guns = 0;
x0_or _one[1] = 1.0;
x1_or_one[1l] = 1.0;
x2_or_one[1] = 1.0;
x0_or_one[3] = -1.0;
x1_or_one[3] = -1.0;
x2_or_one[3] = -1.0;
y0_or _zero[1] = 0.0;
yl_or_zero[1l] = 0.0;
y2_or_zero[1l] = 0.0;
y0_or _zero[3] = 0.0;
yl or_zero[3] = 0.0;
y2_or_zero[3] = 0.0;
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| oop0:

| oopl:

__vsincos.c
doubl e fno, fnl, fn2, a0, al,
unsi gned hx;
int no, ni, n2;
/*
Not al ready

* Find 3 nore to work on:
*/

hx = H (x);
xst = hx >> 31;
hx &= ~0x80000000;

if ( hx <= 0x3f €921f b ) /* Done above.
{

X += stridex;
y += stridey;
C += stridec;

i =0

if (--n<=0)
br eak;

goto | oopO;

}
if ( hx > 0x413921fb ) /* (1.6471e+06)
{
if ( hx >= Ox7ff00000 ) /* Inf
{

x0 = *x;
*y = x0 - xO;
*c = x0 - xO0;
}
el se {
bi guns = 1;
X += stridex;
y += stridey;
¢ += stridec;
i =0;
if (--n<=0)
br eak;
goto | oopO;
}
X0 = *Xx;
pyo =y;
pcO0 = c;
X += stridex;
y += stridey;

c += stridec;
i =1;
if (--n<=0)

break;
hx = H (x);
xshl = hx >> 31;

hx &= ~0x80000000;
if ( hx <= 0x3fe921fb )
{

X += stridex;
y += stridey;
¢ += stridec;

i =1;

if (--n<=0)
break;

goto | oopl;

12

a2, wo, wi, w2, yo, yi1, y

done, not too big.

*/

Too big: leave it. */
or NaN */
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| oop2:

}
1f ( hx > 0x413921fb )
{
i{f ( hx >= 0x7ff00000 )

x1 = *x;

*y = x1 - x1;

*c¢ = x1 - x1;
el se {

bi guns = 1;

X += stridex;
y += stridey;
C += stridec;

i =1;

if (--n<=0)
break;

goto | oopl;

X5

pyl =vy;

pcl = c;

X += stridex;

y += stridey;

c += stridec;

= 2

|f ( --n <=0)

br eak;

hx = H (x);

xsbh2 = hx >> 31;

hx &= ~0x80000000;

if ( hx <= 0x3fe921fb )
{

X += stridex;
y += stridey;
c += stridec;

| )

if (--n<=0)
br eak;

goto | oop2;

}

if ( hx > 0x413921fb )

{
if ( hx >= 0x7ff00000 )
{

X5

*
x2—x2
X2 - X2,

* %X

2
y
c

}
el se {
bi guns = 1;

X += stridex;

y += stridey;

¢ += stridec;

i = 2;

if (--n<=0)
break;

goto | oop2;

X2 = *x
py2
pc2

no
=2

C;
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862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908

910
911
912
913
914
915
916

n0 = (int) ( x0 * invpio2 + hal f[xsb0] );
nl = (int) ( x1 * invpio2 + hal f[xsbl] );
n2 = (int) ( x2 * invpio2 + hal f[xsb2] );
fn0 = (doubl e) nO;

fnl = (double) ni,;

fn2 = (double) n2;

n0 &= 3;

nl & 3;

n2 &= 3;

a0 = x0 - fn0 * pio2_1;
al = x1 - fnl * pio2_1;
a2 = x2 - fn2 * pio2_1;
w0 = fn0 * pio2_2;

wl = fnl * pio2_2;

w2 = fn2 * pio2_2;

x0 = a0 - wo;

x1 = al - wi,

X2 = a2 - w2

y0o = ( a0 - x0 ) - wo;
yl =( al - x1 ) - wil;
y2 = (a2 - x2 ) - w2;
a0 = x0;

al = x1;

a2 = x2;

w0 = fn0 * pio2_3 - yo0;
wl = fnl * pio2_3 - yl,;
w2 = fn2 * pio2_3 - y2;
x0 = a0 - wo;

x1 = al - wil;

X2 = a2 - wW2;

y0o = ( a0 - x0 ) - wo;
yl =( al - x1) - wi;
y2 = (a2 - x2 ) - w2;
a0 = xO0;

al = x1;

a2 = x2;

w0 = fn0 * pio2_3t - yO;
wl = fnl * pio2_3t - yl,;
w2 = fn2 * pio2_3t - y2;
x0 = a0 - wo;

x1 = al - wil;

X2 = a2 - wW2;

y0o = ( a0 - x0 ) - wo;
yl =( al - x1 ) - wil;
y2 = (a2 - x2 ) - w2;
xsb2 = H (&x2);

= ( ( xsb2 & ~0x80000000 ) - O0x3fc40000 ) >> 31;
Xsbl = HI (&

i 1= (( xsbl & ~0x80000000 ) - 0x3fc40000 ) >> 30 ) & 2;

xsb0 = H (&x0);

=0 xsb0 & ~0x80000000 ) - O0x3fc40000 ) >> 29 ) & 4;
)

swtch (i
doubl e al 0, al_1, al_2, a2_0, a2
doubl e to, t1, t2, t1.0, t1_ 1, t1
doubl e z0, z1, z2;
unsi gned jo, j1, jz;
case O:
jO = ( xshO + 0x4000 ) & Oxffff8000;
j1 = ( xsbl + 0x4000 ) & Oxffff8000;
j2 = ( xsb2 + 0x4000 ) & Oxffff8000;
H (& 0) =j0;
H(& 1) =j1;
H(&2) =j2;

t2

14
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917 LO(& 0) = O;

918 LO(&t 1) = O;

919 LO(&t2) = 0O;

920 x0 = ( x0 - t0 ) + y0;

921 x1 = ( x1-tl1) + yl;

922 X2 = ( X2 - t2) +y2;

923 z0 = x0 * xO;

924 z1 = x1 * x1;

925 z2 = X2 * X2;

926 t0 =20 * ( qql + z0 * qQg2 );

927 tl =2z1* ( qql + z1 * qQ92 );

928 t2 =z2* (. qql + z2 * qQ2 );

929 wo = x0 * ( one +z0 * ( ppl + z0 * pp2 ) );

930 wl=x1*(one+zl*(ppl+zl*pp2));
931 w2 = x2 * (one +2z2* ( ppl +2z2* pp2) );
932 jO=( ( ( jO & ~0x80000000 ) - 0Ox3fc40000 )
933 j1=( ( ( J1 & ~0x80000000 ) - 0x3fc40000 )
934 j2 =( ( (]2 & ~0x80000000 ) - 0x3fc40000 )
935 xsb0 = ( xsb0 >> 30 ) & 2;

936 xsbl = ( xsbhl >> 30 ) & 2;

937 xsb2 = ( xsb2 >> 30 ) & 2;

938 n0 *= ( xsh0 & ~( n0 << 1) );

939 nl A= ( xshl & ~( nl << 1) );

940 n2 "= ( xsh2 & ~( n2 << 1) );

941 xsbh0 | = 1;

942 xsbl | = 1;

943 xsbh2 | = 1,

945 al_ 0 = __vlibmTBL_sincos_hi[j0+n0];

946 al_1 = __vlibmTBL sincos_hi[]1+n1];

947 al_2 = __vlibmTBL_sincos_hi[]2+n2];

949 a2_0 = __vlibmTBL_sincos_hi[jO0+((n0+xsb0) &3
950 a2_1 = __vlibm TBL_sincos_hi[] 1+((nl+xsbl) &3
951 a2_2 = __vlibmTBL_sincos_hi[]2+((n2+xsb2) &3
953 t2_.0 = __vlibmTBL_sincos_| o[j 0+((n0+xsbh0) &3
954 t2_1 = __vlibm TBL_sincos_l o[ j 1+((nl+xsb1l) &3
955 t2_2 = __vlibmTBL_sincos_l o[ ] 2+( (n2+xsb2) &3
957 w0 *= a2_0;

958 wl *= a2_1

959 w2 *= a2_2;

961 *pcO0 = a2_0 + t2_0;

962 *pcl = a2_1 + t2_1,;

963 *pc2 = a2_2 + t2_2;

965 t1_0 = w0 + al_0*tO;

966 t1_1 = wl + al_1*t1;

967 t1.2 = w2 + al_2*t2;

969 t1_0 += vl i bm TBL_si ncos_I| o[ j 0+n0] ;

970 t1-1 += __vlibm TBL_si ncos_| o[ 1+n1];

971 t1_2 += __vlibm TBL_si ncos_| o[] 2+n2];

973 *py0 = al 0 + t1_0;

974 *pyl = al_1 + t1_1,

975 *py2 = al_2 + tl_2;

977 break;

979 case 1:

980 jO = ( xsbO + 0x4000 ) & Oxffff8000;

981 i1 = ( xshl + 0x4000 ) & Oxffff8000;

982 j2 =n2 &1;

>> 13 )
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983 H (& 0) =j0;

984 H(&1) =j1;

985 LQ(&t 0) = O;

986 LO(&t 1) = O;

987 x2_or_one[ 0] = x2;

988 X2_or_one[2] = -x2;

989 x0 = ( x0 - t0) + yO;

990 x1 =( x1-tl) +yl,

991 y2_or_zero[0] = y2;

992 y2_ or _zero[2] = -y2;

993 z0 = x0 * xO;

994 z1 = x1 x1;

995 z2 = X2 * X2;

996 t0 =20 * ( qql + z0 * qQg2 );

997 tl =2z1* ( qql + z1 * qQ2 );

998 t2 =z2 * ( poly3[j2] + z2 * pon4[j2] )

999 wo = x0 * ( one +z0 * ( ppl + z0 * pp2 )

1000 wl =x1* (one +z1* ( ppl +z1™* pp2) );

1001 t2 = z2 * ( polyl[j2] + z2 * ( poly2[]2] +t2))

1002 j0 = ( ( j 0 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
1003 J1 = ( ( j1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
1004 xsb0 = ( xsb0 >> 30 ) & 2;

1005 xsbl = ( xsbl >> 30 ) & 2;

1006 n0 "= ( xsh0 & ~( n0 << 1) );

1007 nl = ( xshl & ~( n1 << 1) );

1008 xsh0 | = 1;

1009 xsbl | = 1,

1010 al_0 = __vlibmTBL_sincos_hi[j0+n0];

1011 al_1 = __vlibmTBL_sincos_hi[]1+n1];

1013 a2_0 = __vlibmTBL_sincos_hi[]jO0+((n0+xsb0)&3)];

1014 a2_1 = __vlibm TBL_sincos_hi[] 1+((nl+xsbl) &3)];

1016 t2_0 = __vlibmTBL_sincos_|o[j0+((n0+xsbh0)&3)] - ( al_oO*
1017 t2-1 = __vlibmTBL_sincos_| o[ ] 1+((nl+xsb1)&3)] - ( al_1*
1018 t2 = x2_or_one[n2] + ( y2_or zero[nZ] + x2_or_one[n2] *
1020 *pcO = a2_0 + t2_0;

1021 *pcl = a2_1 + t2_1,

1022 *py2 = t2]

1024 n2 = (n2 1) & 3;

1025 j2=1(j2 1) &1,

1026 tZ:ZZ*( poly3[j2] + z2 * poly4[j2] );

1028 t1_0 = a2_0*w0 + al_0*tO;

1029 t1-1 = a2_1*wl + al_1*t1;

1030 t2 = z2 * ( polyl[j2] + z2 * ( poly2[j2] +t2) );
1032 t1_0 += __vlibmTBL_sincos_| o[j0+n0];

1033 t1_1 += _ vlibmTBL_sincos_| o[j 1+nl];

1034 t2 = x2_or_one[n2] + ( y2_or_zero[n2] + x2_or_one[n2] *
1036 *py0 = al_0 + t1_0;

1037 *pyl = al_1 + t1_1;

1038 *pc2 = t2;

1040 br eak;

1042 case 2:

1043 jO = ( xsbO + 0x4000 ) & Oxffff8000;

1044 jl1=nl1 &1

1045 j2 = ( xsb2 + 0x4000 ) & Oxffff8000;

1046 H (& 0) = j0;

1047 H(&2) =j2;

1048 LO(&t 0) = 0;
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1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072

1074
1075

1077
1078

1080
1081
1082

1084
1085
1086

1088
1089
1090

1092
1093
1094

1096
1097
1098

1100
1101
1102

1104

1106
1107
1108
1109
1110
1111
1112
1113
1114

case 3:

LO(&t2) =

x1_or one[O ;
xl_or_one[2 1
x0 = ( x0 - t +
yl_or_zero[0] = y1;
yl_ or _zero[2] = -y

X2
z0
z1

BEooon

Sy

N O

(x2-t2) +y2
x1 * x1,
( qql + z0 *

N
N
* Ok K Kk Ok *

sb2 >> 30 )

= __vlibmTBL_sincos_hi[]j0+n0];

—vlibm TBL_sincos_hi[]2+n2];

= __vlibmTBL_sincos_| o[ j 0+((n0+xsb0) &3)
y1_or_zero[ nl] _
— vlibm TBL_si ncos_I| o[ j 2+((n2+xsb2) &3)] - ( al_2*

x1_or one[nl] +

jO & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) &
]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) &

E
xsh0 >> 30 ) & 2;
X
s
s

b0 & ~( n0O << 1) );
b2 & ~( n2 << 1) );

_vlibmTBL_sincos_hi[]j 0+((n0+xsb0) &3) ]
__vlibmTBL_sincos_hi[]2+((n2+xsb2)&3)];
]

= a2 0 +1t20;
*pyl =

=}

a.

t17

a2_2 + t2_2;
ni ) & 3
i1

N A—~—

+
+

—_—

-
e e
N

—-
NITO NIlO

=al 0 + t1_0;
*pcl = t1;
=al 2 +tl1_2;

nl & 1;
n2 & 1;
H (& 0) = j
LO(&t 0) = O;
x1_or_one[ 0

2

0

0;

x1_or _one[
x2_or_one[

nnn
'
x

]
|
]

a2 0*wW0 + al 0*tO;
*7( polyl[jI] + 71 * ( poly2[j1] +tl1) );
a _2*W2 + al_2*t2;

+= _ vlibmTBL_sincos_I| o[ j 0+n0];

x1_or_one[nl] + ( yl_or_zero[nl]
+= __vlibmTBL_sincos_|o[j2+n2];

( xshO + 0x4000 ) & Oxffff8000;
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q92 );

poly3[j1] + z1 * p0|y4U 1] )
( gql + z2 * qq2

( one + z0 * ( pp2.) );

( polyl[j1] + z1 * ( poly2[]1] +t1) );
( one + z2 * ( 2

2

- ( al_o*
+ x1_or_one[nl] *

z1 * ( pon3[]1] + z1 * poly4[j1] );

+ x1_or_one[nl] *

new usr/src/lib/libmec/ cormon/__vsincos.

1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133

1135
1136

1138
1139
1140

1142
1143
1144

1146
1147
1148
1149

1151
1152
1153

1155
1156
1157

1159
1160

1162
1163
1164

1166

1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180

case 4:

c 18
x2_or_one[ 2] = -x2;
=( x0 - t0) + yO;
yl_or_zero[0] = y1;
yl_or_zero[2] = -yl;
y2_or_zero[0] = y2;
y2_or_zero[2] = -y2;
z0 = x0 * x0
z1l = x1 * x1
z2 = X2 * x2;
t0 =20 * ( qql + z0 * qQg2 );
tl =2z1* ( poly3[j1l] + z1 * poly4[j1] );
t2 =z2 * ( poly3[j2] + z2 * pon4[12] )
wo = x0 * ( one +z0 * ( ppl + z0 * pp2 ) );
tl =2z1* ( polyl[j1l] + z1 * ( poly2[J1] +t1 ) );
t2 =z2 * ( polyl[j2] + z2 * ( poly2[j2] +t2) );
jo=(C(C(ijo & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
xsb0 = ( xsb0 >> 30 ) & 2;
n0 A= ( xsh0 & ~( n0 << 1) );
xsbh0 | = 1,
al_ 0 = __vlibmTBL_sincos_hi[j0+n0];
a2 0 = __vlibm T TBL_sincos_hi[] 0+((n0+xsb0) &3)1;
t2_0 = __vlibmTBL_sincos_|o[j0+((n0+xsb0)&3)] - ( al_oO*
t1 = x1_or_one[nl] + ( yl_ or_zero[nl] + x1_or_one[nl] *
t2 = x2_or_one[n2] + ( y2_ or_zero[n2] + x2_or_one[n2] *
*pcO = a2_0 + t2_0;
*pyl = t1,
*py2 = t2
nl = (nl + 1) & 3;
n2 = (n2 +1) &3;
j1=(j1+1) &1,
j2=(2+1) &1
t1_0 = a2_0*w0 + al_0*tO;
tl =2z1* ( poly3[j1] + z1 * poly4[j1] );
t2 =z2 * ( poly3[j2] + z2 * poly4[j2] );
t1_0 += __vlibmTBL_sincos_| o[j0+n0];
tl1 =21 % ( polyl[jI] + z1 * (" poly2[j1] +t1) );
t2 =22 * ( polyl[j2] +z2* ( poly2[j2] +t2) )
tl = x1_or_one[nl] + ( yl_or_zero[nl] + x1_or_one[nl] *
t2 = x2_or_one[n2] + ( y2_or_zero[n2] + x2_or_one[n2] *
*py0 = al 0 +t1 0
*pcl = t1
*pc2 = t2;
break;
jO =n0 & 1;
j1 = ( xsbl + 0x4000 ) & Oxffff8000;
i2 = ( xsh2 + 0x4000 ) & Oxffff8000
H(&1) =j1;
H(&2) =j2;
LO(&t 1) = O;
LO( &t 2) = 0;
x0_or_one[ 0] = xO;
x0_or _one[ 2] = -xO0;
y0_or _zero[ 0] = yO;
yO or _zero[2] = -yO0;

=(x1-1t1) +yl
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1181 X2 = ( X2 - t2) +y2; 1247 z0 = x0 * xO0;
1182 z0 = x0 * xO; 1248 z1 = x1 * x1;
1183 z1 = x1 * x1; 1249 z2 = X2 * Xx2;
1184 z2 = X2 * x2; 1250 t0 = z0 * ( pol y3[j0] + z0 * poI ya[j o] );
1185 t0 = z0 * ( pon3[]O] + z0 * poly4[jo0] ); 1251 tl1 =2z1* ( qql + z1 * 2
1186 tl =2z1* ( qql + z1 * qQ2 ); 1252 t2 = z2 * ( poly3[j2] +22*poly4[12] );
1187 t2 =z2* ( qql + z2 * qq2 ); 1253 to = z0 * ( poly1[jO0] +ZO*(p0Iy2[JO] +10) );
1188 t0 = z0 * ( polyl[jO] +ZO*(pO|y2[]O] +t0) ); 1254 vﬂ:xl*(one+zl*(pp1+zl*p ) )
1189 wl = x1* ( one +z1* ( ppl +z1 * pp2) ); 1255 t2 =z2 * ( polyl[j2] +z2 * ( p y2[12]+t2))
1190 W2 = x2 * (one +2z2* ( ppl +2z2* pp2) ); 1256 j1=00¢ Jl & ~0x80000000 ) - Ox3fc40000 ) >> 13 ) & ~
1191 i1 =( ( ( j1 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~ 1257 xsbl = ( xshl >> 30 ) & 2;
1192 j2 =( ( (]2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~ 1258 nl ~= ( x sbl & ~( nl << 1) );
1193 xsbl = ( xsbl >> 30 ) & 2; 1259 xsbl |=1
1194 xsbhb2 = ( xsb2 >> 30 ) & 2;
1195 nl A= ( xshbl & ~( nl << 1) ); 1261 al_ 1 = __vlibmTBL_sincos_hi[j1+nl];
1196 n2 "= ( xsh2 & ~( n2 << 1) ); 1262 a2_1 = __vlibmTBL_sincos_hi[]1+((nl+xsbl)&3)];
1197 xsbl | = 1;
1198 xsbh2 | = 1, 1264 t0 = x0_or_one[n0] + ( yO_or_zero[nO] + xO_or_one[n0] *
1265 t2_1 = __vlibmTBL_sincos_lo[j1+((nl+xsbhl)&3)] - ( al_1*
1200 al_1 = __vlibmTBL_sincos_hi[j1+nl]; 1266 t2 = x2_or_one[n2] + ( y2_or_zero[n2] + x2_or_one[n2] *
1201 al_2 = __vlibm TBL_si ncos_hi[]2+n2];
1268 *py0 =t
1203 a2_1 = __vlibmTBL_sincos_hi[]j1+((nl+xsbl)&3)]; 1269 *pcl = a2 1+ t2.1;
1204 a2_2 = __vlibmTBL_sincos_hi[]2+((n2+xsb2)&3)]; 1270 *py2 = t2;
1206 t0 = x0_or_one[n0] + ( yO_or_zero[nO] + x0_or_one[n0] * 1272 n0 = (n0 + 1) & 3;
1207 t2_1 = __vlibmTBL_sincos_|lo[]j1+((nl+xshl)&3)] - ( al_1* 1273 n2 = (n2 +1) & 3;
1208 t2_2 = __vlibmTBL_sincos_lo[]2+((n2+xsb2)&3)] - ( al_2* 1274 joO=(j0 + 1) & 1;
1275 j2=(2+1 &1,
1210 *py0 = tO0;
1211 *pcl = a2_1 + t2_1, 1277 t0 = z0 * ( poly3[jO] + zO * poly4[joO] );
1212 *pc2 = a2 2 + t2_2; 1278 tl1 1 = a2 _1*wl + al_1*t1
1279 t2 = z2 * ( poly3[j2] +z2 % polya[j2] );
1214 n0 = (n0 + 1) & 3;
1215 j0=(j0+1)&1, 1281 t0 = z0 * (polyl[jO] +20 * ( poly2[j0O] +tO) );
1216 t0 = z0 * ( poly3[j0O] + zO * poly4[jO] ); 1282 tl1 1 += _ vlibmTTBL_sincos_lo[j1+nl];
1283 t2 =22 ¥ ( polyl[j2] + z2 * ( pon2[J2] +t2) );
1218 t0 = z0 * ( polyl[jO] +zO*( poly2[j0O] +t0 ) );
1219 tl1 1 = a2_1*wl + al_1*t1 1285 t0 = x0_or_one[n0] + ( yO_or_zero[n0] + xO_or_one[n0] *
1220 t1 2 = a2 2*w2 + a1_2*t2 1286 t2 = x2_or_one[n2] + ( y2_or_zero[n2] + x2_or_one[n2] *
1222 t0 = x0_or_one[n0] + ( yO_or_zero[n0] + xO_or_one[n0] * 1288 *pc0 = tO;
1223 t1 1 += _ vlibmTTBL_sincos_|o[j1+nl]; 1289 *pyl = al_1 + t1_1,
1224 t1l 2 += _ vlibmTBL_sincos_Ilo[]2+n2]; 1290 *pc2 = t2;
1226 *pyl = al_1 + t1_1; 1292 br eak;
1227 *py2 = al_2 + t1l_2;
1228 *pcO = tO0; 1294 case 6:
1295 jO =n0 & 1;
1230 br eak; 1296 j1 =n1 & 1;
1297 J2 = (_xsb2 + 0x4000 ) & Oxffff8000;
1232 case 5: 1298 H (& 2) =j2;
1233 jO =n0 & 1299 LO(& 2) = 0;
1234 j1 = xsbl + 0x4000 ) & Oxffff8000; 1300 x0_or _one[ 0] = xO;
1235 j2 =n2 & 1; 1301 x0_or _one[ 2] = -xO0;
1236 H (& 1) =j1; 1302 x1_or_one[0] = x1;
1237 LO(& 1) = O; 1303 x1_or_one[2] = -x1;
1238 x0_or _one[ 0] = xO; 1304 y0_or_zero[0] = yO;
1239 x0_or _one[ 2] = -xO0; 1305 y0_or_zero[2] = -yO0;
1240 x2_or_one[ 0] = x2; 1306 yl or_zero[ 0] = y1,
1241 X2_or_one[2] = -x2; 1307 yl or_zero[2] = -y1;
1242 y0_or_zero[0] = yO; 1308 X2 = ( X2 -t2) +y2;
1243 yO or_zero[2] = -yO0; 1309 z0 = x0 * xO0;
1244 x1 = ( 1—t1)+y1 1310 z1 = x1 * x1;
1245 y2_or_zero[0] = y2; 1311 z2 = X2 * Xx2;
1246 y2_or_zero[2] = -y2; 1312 t0 = z0 * ( pol y3[j0] + zO0 * poly4[jO] );
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1313
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z1 * ( poly3[j1] + z1 * poly4[j1] );
z2 * ( qql + z2 * qQ2
z0 * ( polyl[jO] +zO*(p0Iy2[JO] +t0) );
z1 * ( polyl[j1] + z1 * ( poly2[j1] + t1 ) );
x2 * ( one + z2 * + z2 * pp2 ;

ppl p );
( ( ( j2 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~
= ( xsb2 >>30) &2
= ( sb2&~( n2<<1))

= _ vlibmTBL_sincos_hi[]2+n2];

= __vIianTBL_sincos_hi[j2+((n2+xsb2)&3ﬂ

x0_or _one[n0] + ( yO_or_zero[n0] + x0_or_one[n0] *
x1_or_one[nl] + ( yl or_zero[nl] + x1_or_one[nl] *
= __vlibmTBL_sincos_| o[ 2+((n2+xsb2)&3)] - ( al_2*

=10;

= t1;

= a2 2 +1t22

(n0 + 1) & 3;

(nl1 + 1) & 3;

(jOo+1) &1;

(j1 +1) &1;

z0 * ( pO y3[j0] + z0 * poly4d[jO] );

z1 * ( poly3[j1] + z1 * poly4[j1] );

= a2_2*w2 + al _2*t2;

z0 * ( polyl[jO] + z0 * ( poly2[jO] +t0 ) );
z1 * ( polyl[j1] + z1 * ( poly2[j1] +t1) );
+= __vlibmTBL_sincos_| o[j2+n2];

x0_or _one[n0] + ( yO_or_zero[n0] + x0_or_one[n0] *
x1_or_one[nl] + ( yl_or_zero[nl] + x1_or_one[nl] *

=10;
=t1;
=al 2 +tl1 2
n0 & 1;
nl & 1;
n2 & 1;
or_one[0] = xO0;
or_one[2] = -x0
or_one[0] = x1;
or_one[2] = -x1;
or_one[0] = x2;
or_one[2] = -x2;
or_zero[0] = yO;
or_zero[2] = -yO0;
or_zero[ 0] = y1;
or_zero[2] = -y1;
or_zero[0] = y2;
or_zero[2] = -y2
= x0 * x0;
= x1 * x1
= x2 * x2
=20 * ( poly3[jO] + zO0 * poly4[jO] );
=z1* ( poly3[j1] + z1 * poly4[j1] );
=z2 * ( poly3[j2] + z2 * poly4[]2] );
=20 * ( polyl[jO] + zO * ( poly2[jO] +tO ) );
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__vsincos.c
tl =z1* ( polyl[j1] + z1 * ( poly2[j1l] +t1) );
t2 =z2 * ( polyl[j2] + z2 * ( poly2[}2] +t2) );
t0 = x0_or_one[n0] + ( yO_or_zero[nO] + x0_or_one[n0]
tl = x1_or_one[nl] + ( yl_ or_zero[nl] + x1_or_one[n1]
t2 = x2_or “one[n2] + ( y2_or_zero[n2] + x2_or_one[n2]
*py0 = t0;
*pyl = t1,
*py2 = t2
n0 = (n0 + 1) & 3;
nl =(nl + 1) & 3;
n2 = (n2 +1) & 3;
joO=(jo0 + 1) &1;
j1=(j1+1) &1
i2=(j2+1) &1,
t0 = z0 * ( poly3[jO] + zO * poly4[jO] );
tl =z1* ( poly3[j1] + z1 * poly4[]1] );
t2 =z2 * ( poly3[J2] + z2 * poly4[]2] );
t0 = z0 * ( polyl[jO] + zO0 * ( poly2[j0O] +t0O ) );
tl =z1* ( polyl[j1] + z1 * ( poly2[j1l] +tl1) )
t2 =z2 * ( polyl[j2] + z2 * ( poly2[j2] +t2) );
t0 = x0_or_one[n0] + ( yO_or_zero[n0O] + x0_or_one[n0]
tl = x1_or_one[nl] + ( yl_ or_zero[nl] + x1_or_one[nl]
t2 = x2_or_one[n2] + ( y2_or_zero[n2] + x2_or_one[n2]
*pcO = t0;
*pcl = t1;
*pc2 = t2;
br eak;

+= stridex;
+= stridey;
+= stridec;
= 0

—n'>0);

al_0, al_1, a2_0, a2_1;

to, t1, t1.0, t1.1, t2.0, t2_1;
fn0, fnil, a0, al, w0, wl, yO0, yi;
z0, z1;

j0, j1;

n0, nil;

> 1)

= (int x1 * invpio2 + hal f[xsbl] );

) (
fnl = (doubl e) ni;

nl
al
wl
x1
yl
al
wl
x1
yl
al
wl
x1
yl

xsh

if

&=
= x1 - fnl * p|02_1;
=fnl * p|02 ;

= al - ;
=(al-x1l)-w

= x1;

= fnl * p|023— y1;
= al - ;
=(al-x1)-w

= x1;

=fnl * pio2_3t - yil;
=al - wl;

= al - xl ) - wl

1 HI (&x1);

( (_ xsbl & ~0x80000000 ) < 0x3fc40000 )
jl1 =nl1 & 1;

*
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23
x1_or _one[ 0] = x1;
x1_or_one[2] = -x1;
yl_or_zero[0] = y1;
yl_or_zero[2] = -yl;
z1 = x1 * x1;
tl =2z1* ( poly3[j1l] + z1 * poly4[j1] );
tl =2z1* ( polyl[Jl] +z1 * ( poly2[j1l] +t1)
tl = x1_or_one[nl] + ( yl_or_zero[nl] + x1_or_on
*pyl = t1;
nl = (nl + 1) & 3;
jr1=(1+1) &1
tl =2z1* ( poly3[j1l] + z1 * poly4[j1] );
tl =z1 * ( polyl[j1l] + z1 * ( poly2[] 1] +t1)
tl = x1_or_one[nl] + ( yl_or_zero[nl] + x1_or_on
*pcl = t1
el se
j1 = ( xsbl + 0x4000 ) & Oxffff8000;
H(&1) =j1;
LO(&t 1) = O;
x1 = ( x1 - tl) + y1;
z1 = x1 * x
tl =z1* ( qq1+zl* q92 );
wl =x1* ( one +z1* ( ppl +z1* pp2) );
jl =( ( ( j1 & ~0x80000000 ) - 0x3fc40000 ) >>
xsbl = ( xsbhl >> 30 ) & 2;
nl "= ( xshl & ~( nl <<1) )
xshl | = 1;
al_1 = __vlibmTBL_sincos_hi[j1+nl
a2_1 = __vlibmTBL_sincos_hi[] l+((n1+xsb1) &3)1;
t2-1 = __vlibm TBL_sincos_l o[ ] 1+((nl+xsbh1)&3)] -
*pcl = a2_1 + t2_1;
t1_1 = a2_1*wl + a1 1*t 1,
t1_1 += __vlibmTBL_sincos_| o[ 1+n1];
*pyl = al_1 + t1_1,
) }
0—(|nt) x0 * invpio2 + hal f[xsbh0] );
fn0 = (doubl e) noO;
n0 &= 3;
a0 = x0 - fnO * p| 02_1;
w0 = fn0 * pio2_2;
x0 = a0 - wo,
y0o = ( a0 - xO) - WO;
a0 = x0;
w0 = fnO * pio2_3 - yO0;
x0 = a0 - wo,
y0o = ( a0 - xO) - WO0;
a0 = x0;
W0 = fnO * pi 02_3t - yO;
x0 = a0 - wo;
yO:( a0 - xO) - WO0;

xsb0 = H (&x0);
if (( xsb0o & ~0x80000000 ) < 0x3fc40000 )
{

jOo =no & 1;

x0_or _one[ 0] = xO;

x0_or _one[ 2] = -xO0;
y0_or _zero[ 0] = yO;
y0_or _zero[2] = -yO0;

z0 = x0 * xO;

t0 = z0 * ( ponS[jO] + z0 * poly4[jO] );

t0 = z0 * ( polyl[j0O] + zO0O * ( poly2[jJ0O] +tO ) );

t0 = x0_or_one[n0] + ( yO_or_zero[nO] + xO_or_one[n0] *
*py0o = t0
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1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539

1541
1542
1543
1544 }

el se

}
if ( biguns ) {

n0 = (n0 + 1) & 3;

jo=(jo + 1) &1

t0 = z0 * ( poly3[jO] + z0O * poly4[jO] );

t0 = z0 * ( polyl[jO] + zO * ( poly2[jO] +t0 ) );

t0 = x0_or_one[n0] + ( yO_or_zero[nO] + xO_or_one[n0] *
*pco = t0;

jO = ( xsbO + 0x4000 ) & Oxffff8000

H (& 0) = jO0;

LO(&t 0) =

x0 = ( x0 - t0) + yO

z0 = x0 * xO;

t0 =20 * ( qql + z0 * qQg2 );

wo = x0* (one +z0* ( ppl +z0 * pp2 ) );

jo = ( j 0 & ~0x80000000 ) - 0x3fc40000 ) >> 13 ) & ~

((
xsb0 = ( xsb0 >> 30 ) & 2;
n0 "= ( xsh0 & ~( n0<<1) )

xsbh0 | = 1;

al 0 = _ vl bm TBL_si ncos_hi [j 0+n0] ;

a2 0 = __vlibm T TBL_sincos_hi[] 0+((n0+xsb0) &3)];

t2-0 = __vlibmTBL_sincos_| o[ j 0+((n0+xsbh0)&3)] - ( al_O*
*pcO = a2_0 + t2_0;

t1.0 = a2_0*w0 + al 0*t0;

t1_0 += __vlibm TBL_sincos_| o[j 0+n0] ;

*py0O = al 0 + t1_0O;

__vlibmuvsincos_big( nsave, xsave, sxsave, ysave, sysave, csave,

}

__unchanged_portion_onitted_
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new usr/src/lib/libmec/comon/__vsincosf.c 138 #defi ne PROCESS(N) \
IR R R R R R R R R R R RS R R R R RS RS R R RS SRR SRR R ERREREREEEEEEEE] 139 If (n-EdI urr) { \
__unchanged_portion_omtted_ 140 z##N = y##N * invpi 02 + c3two51; \
141 n##N = LO(z##N) ; \
76 #define SO d 0] 142 z##N - = c3two51; \
77 #define Sl d 1] 143 y##N = (y##N - ZHHN * pi02_1) - z##N * pio2_t; \
78 #define S2 qd 2] 144 \
79 #define one d 3] 145 Z##N = y##N * y##N, \
80 #define nhalf  [4] 146 F##N = (float) (y##N + y##N * z##N * (SO + z##N * (S1 + z##N * S2)));\
81 #define CO q 5] 147 g##N = (float)(one + z##N * (nmhal f + z##N * (CO + z##N * \
82 #define Cl C 6] 148 (CL + z##N * C2)))); \
83 #define C2 q 7] 149 if (n##N & 2) \
84 #define invpio2 (8] 150 f##N = - f ##N; \
85 #define c3two51 (9] 151 g##N = - g##N; \
86 #define pio2_1 (10] 152 \
87 #define pio2_t (f11] 153 1f (n##N & 1) { \
154 *s = g##N; \
89 #define PREPROCESS(N, sindex, cindex, |abel) \ 155 *c = -f##N, \
90 hx = *(int *)x; \ 156 } else { \
91 iX = hx & OX7fifffff; \ 157 *s = f##N \
92 t = *x; \ 158 *c = g##N, \
93 x += stridex \ 159 \
94 if (ix <= Ox3f490fdb) { /* |x|] <pi/ld* \ 160 s += strides; \
95 if (ix 0) { \ 161 c += stridec
96 S[SI ndex] =t; \
97 c[cindex] = one; \ 163 void
98 goto | abel; \ 164 __vsincosf(int n, float *restrict x, int stridex,
99 \ 165 float *restrict s, int strides, float *restrict c, int stridec)
100 y#H#N = (doubl e)t; \ 166 {
101 n##N = \ 167 doubl e y0, y1, y2, y3;
102 } else if (ix <= Ox49<:90fdb) { /* | x| < 2719*pi */ \ 168 doubl e z0, z1, z2, z3;
103 y##N = (doubl e)t \ 169 fl oat fo, f1, f2, 3, t;
104 medi um = 1; \ 170 fl oat g0, 91, 92, ¢3;
105 } else { \ 171 int n0 =0, nl =0, n2=0, n3, hx, ix, nedium
106 if (ix >= 0x7f800000) { /* inf or nan */ \ 171 int n0, nl, n2, n3, hx, ix, nedium
107 s[sindex] = c[cindex] =1t / t; \
108 goto | abel ; \ 173 s -= strides;
109 } \ 174 c -= stri dec,
110 Z##N = y##N = (doubl e)t; \
111 hx = H (y##N); \ 176 for (;;) {
112 n##N = ((hx >> 20) & Ox7ff) - 1046; \ 177 begin:
113 H (z##N) = (hx & Oxfffff) | 0x41600000; \ 178 s += strides;
114 n##N = vI i bm rem pi o2m( & ##N, &y##N, n##N, 1, 0); \ 179 c += stridec;
115 if (hx <0) { \
116 y#HN = - y##N,; \ 181 if (--n < 0)
117 n##N = - n##N, \ 182 break;
118 } \
119 Z##N = y##N * y#EN; \ 184 nmedi um = 0;
120 F##N = (f1oat) (y##N + y##N * z##N * (S0 + z##N * \ 185 PREPROCESS(0, 0, 0, begin);
121 (S1 + z##N * S2))); \
122 g##N—(roat)(one+z##N* (mhal f + z##N * (CO + \ 187 if (--n<0)
123 z##N * (Cl + z##N * C2)))); \ 188 goto processl;
124 if (n##N & 2) { \
125 f# = - f ##N, \ 190 PREPROCESS(1, strides, stridec, processl);
126 g##N = - g##N; \
127 } \ 192 if (--n <0
128 1f (n##N & 1) { \ 193 goto process2;
129 s[si ndex] = g##N; \
130 c[cindex] = -f##N, \ 195 PREPROCESS(2, (strides << 1), (stridec << 1), process2);
131 } else { \
132 s[sindex] = f##N \ 197 if (--n<0)
133 c[ ci ndex] = g##N; \ 198 goto process3;
134 } \
135 goto | abel ; \ 200 PREPROCESS(3, (strides << 1) + strides,
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201 (stridec << 1) + stridec, process3); 267
268 s += strides;
203 if (medium { 269 ¢ += stridec;
204 z0 = y0 * invpio2 + c3two51;
205 z1 = yl1 * invpio2 + c3two51; 271 if (n1 &1) {
206 z2 = y2 * invpio2 + c3two51; 272 *s = g1,
207 z3 = y3 * invpio2 + c3two51; 273 *c = -f1;
274 } else {
209 n0 = LQ(z0); 275 *s = f1;
210 nl = LQ(z1); 276 *c = g1,
211 n2 = LQ(z2); 277
212 n3 = LQ(z3); 278 s += strides;
279 c += stridec;
214 z0 -= c3twob51;
215 z1 -= c3two51; 281 if (n2 & 1) {
216 z2 -= c3twob51; 282 *s = g2;
217 z3 -= c3two51; 283 *c = -f
284 } else {
219 y0 = (y0 - z0 * pio2_1) - z0 * pio2_t; 285 *s = f2;
220 yl = (yl - z1 * pio2_1) - z1 * pio2_t; 286 *c = g2;
221 y2 = (y2 - z2 * pio2_1) - z2 * pio2_t; 287 }
222 y3 = (y3 - z3 * pio2_1) - z3 * pio2_t; 288 s += strides;
223 } 289 c += stridec;
225 z0 = y0 * yO0; 291 if (n3 &1) {
226 z1 =yl * yi; 292 *s = g3;
227 z2 = y2 * y2; 293 *c = -f3;
228 z3 = y3 * y3; 294 } else {
295 *s = f3;
230 fOo = (float)(y0 + yO * zO * (SO + z0 * (S1 + z0 * S2))) 296 *c = g3;
231 fl = (float)(yl +yl * z1 * (SO + z1 * (S1 + z1 * S2))); 297 }
232 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2))); 298 conti nue;
233 f3 = (float)(y3 + y3 * z3 * (SO + z3 * (S1 + z3 * S2)));
300 processl:
235 g0 = (float)(one + zO * (nhalf + z0 * (CO + z0 * 301 PROCESS( 0) ;
236 (C1L +2z0 * C)))); 302 conti nue;
237 gl = (float)(one + z1 * (mhalf + z1 * (CO + z1 *
238 (CL +z1 * C2)))); 304 process2:
239 g2 = (float)(one + z2 * (nhalf + z2 * (CO + z2 * 305 PROCESS( 0) ;
240 (CL + 22 * C)))); 306 PROCESS( 1) ;
241 g3 = (float)(one + z3 * (nhalf + z3 * (CO0 + z3 * 307 conti nue;
242 (C1 + 23 * C2))));
309 process3:
244 if (n0 & 2) { 310 PROCESS( 0) ;
245 fo = -f0; 311 PROCESS( 1) ;
246 g0 = -g0; 312 PROCESS( 2) ;
247 } 313 }
248 if (n1&2) { 314 }
249 fli=-f1; __unchanged_portion_omtted_
250 gl = -91;
251 }
252 if (n2 &2) {
253 f2 =-f2;
254 g2 = -92;
255 }
256 if (n3 &2) {
257 f3 =-13;
258 g3 = -9g3;
259 }
261 if (n0 & 1) {
262 *s = g0;
263 *c = -f0
264 } else {
265 *s = fO0;
266 *c = g0;
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 136 }
10486 Sun May 11 12:16:43 2014 137 ZH##N = y##N * y##N,
new usr/src/lib/libmec/common/__vsinf.c 138 if (n##N & 1) { /* conpute cos y */
IR R R R R R R R R R R RS R R R R RS RS R R RS SRR SRR R ERREREREEEEEEEE] 139 f##N = (fl Oat)(One + Z##N * (rmalf + Z##N * (m +
__unchanged_portion_omtted_ 140 Z##N * (CL + z##N * Q2))));
141 } else { /* conpute siny */
76 #define SO 0] 142 f##N = (float) (Y##N + y##N * z##N * (SO + z##N * (S1 +
77 #define S1 1] 143 zZ##N * S2)));
78 #define S2 qd 2] 144 }
79 #define one d 3] 145 *y = (n##N & 2)? -f##N : f##N
80 #define nhal f d 4] 146 y += stridey
81 #define Q0 d 5]
82 #define Cl C 6] 148 voi d
83 #define C2 q7] 149 _ vsinf(int n, float *restrict x, int stridex, float *restrict vy,
84 #define invpio2 (8] 150 int stridey)
85 #define c3two51 (9] 151 {
86 #define pio2_1 (10] 152 doubl e y0, y1, y2, y3;
87 #define pio2_t (f11] 153 doubl e z0, z1, z2, z3;
154 fl oat fo, f1, f2, 3, t;
89 #defi ne PREPROCESS(N, index, |abel) \ 155 int n0 =0, nl =0, n2=0, n3, hx, ix, medium
90 hx = *(int *)x; \ 155 int n0, n1, n2, n3, hx, ix, medium
91 iX = hx & OX7fifffff; \
92 t = *x; \ 157 y -= stridey;
93 x += stridex \
94 if (ix <= Ox3f490fdb) { /* |x] <pi/ld* \ 159 for (;;) {
95 if (ix ==0) { \ 160 begin:
96 ylindex] =t; \ 161 y += stridey;
97 goto | abel ; \
98 } \ 163 if (--n<0)
99 y##N = (double)t; \ 164 br eak;
100 n##N = 0; \
101 } elseif (ix <= Ox49c90fdb) { /* | x| < 2719*pi */ \ 166 nmedi um = O;
102 y##N = (doubl e)t \ 167 PREPROCESS(0, 0, begin);
103 nedi um = \
104 } else { \ 169 if (--n<0)
105 if (ix >= 0x7f800000) { /* inf or nan */ \ 170 goto processl;
106 ylindex] =t / t; \
107 goto | abel; \ 172 PREPROCESS(1, stridey, processl);
108 } \
109 Z##N = y##N = (doubl e)t; \ 174 if (--n < 0)
110 hx = H (y## \ 175 goto process2;
111 n##N = ((hx >> 20) & Ox7ff) - 1046; \
112 H (z##N) = (hx & Oxfffff) | 0x41600000; \ 177 PREPROCESS(2, (stridey << 1), process2);
113 n##N = _vI i bmrem pi o2m( &z ##N, &y##N, n##N, 1, 0); \
114 if (hx <0) { \ 179 if (--n <0)
115 y##N = - y##N, \ 180 goto process3;
116 N##N = - n##N; \
117 } \ 182 PREPROCESS(3, (stridey << 1) + stridey, process3);
118 ZH#HN = y##N * y#H#N, \
119 if (n##N & 1) { /* conpute cos y */ \ 184 if (medi un) {
120 f##N = (float)(one + z##N * (mhal f + z##N * \ 185 = y0 * invpio2 + c3two51;
121 (C0 + z##N * (CL + z##N * Q2)))); \ 186 zl =yl * invpio2 + c3two51;
122 } else { /* conpute siny */ \ 187 z2 = y2 * invpio2 + c3two51;
123 #N = (roat)(y##N + y##N * zZ##N * (SO + \ 188 z3 = y3 * invpio2 + c3two51;
124 Z##N * (S1 + z##N * S2))); \
125 } \ 190 n0 = LQ(z0);
126 y[index] = (n##N & 2)? -f##N : f##N \ 191 nl = LQ(z1);
127 goto | abel ; \ 192 n2 = LQ(z2);
128 } 193 n3 = LQ(z3)
130 #define PROCESS(N) \ 195 z0 -= c3two51,;
131 if (medium { \ 196 z1 -= c3two51;
132 z##N = y##N * invpi 02 + c3two51; \ 197 z2 -= c3two51;
133 n##N = LOQ( z##N) ; \ 198 z3 -= c3twob51;
134 z##N - = c3twob51; \
135 y##N = (y##N - z##N * pio2_1) - z##N * pio2_t; \ 200 y0 = (y0 - z0 * pio2_1) - z0 * pio2_t;

P
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201 yl = (yl - z1 * pio2_1) - z1 * pio2_t; 267 (roat)(one+22* (mhal f + z2 * (CO +
202 y2 = (y2 - z2 * pio2_1) - z2 * pio2_t; 268 * (CL + 22 * C2))));
203 y3 = (y3 - z3 * pio2_1) - z3 * pio2_t; 269 (float)(y3+y3* 23 * (SO + z3 * (S1 + z3 * S2)));
204 } 270 break
206 z0 = y0 * yO0; 272 case 7:
207 z1 =yl * yl; 273 fo = (float)(one + zO * (nhalf + z0 * (CO +
208 z2 = y2 * y2; 274 z0 * (C1 + z0 * C2))));
209 z3 = y3 * y3; 275 f1 = (float)(one + z1 * (nhalf +z1 * (C0 +
276 z1 * (Cl +z1 * C2)
211 hx = (n0 & 1) | ((n1 &1) << 1) | ((n2 &1) << 2) | 277 f2 = (float)(one + z2 * (rrhalf +z2 * (C0 +
212 ((n3 & 1) << 3); 278 z2 * (CL + z2 * C2))));
213 switch (hx) { 279 f3 = (fl a)(y3+y3*23* (SO + z3 * (S1 + z3 * S2)));
214 case O: 280 break;
215 fO = (float)(y0 + y0O * z0 * (SO + z0 * (Sl + z0 * S2)));
216 fl1 = (float)(yl +yl * z1 * (SO + z1 * (Sl + z1 * S2))); 282 case 8:
217 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2))); 283 fO = (float)(y0 + yO * z0O * (SO + z0 * (S1 + z0 * S2)));
218 f3 = (float)(y3 + y3 * z3 * (SO + z383 * (Sl + z3 * S2))); 284 fl = (float)(yl +yl * z1 * (SO + z1 * (S1 + z1 * S2)));
219 br eak; 285 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2)));
286 f3 = (float)(one + z3 * alf +z3 * (CO +
221 case 1: 287 z3 * (C1 + 23 * C2))))
222 fOo = (float)(one + zO * (mhalf + z0 * (CO + 288 br eak;
223 z0 * (Cl + 20 * 2))));
224 fl1 = (float)(yl +yl * z1 * (SO + z1 * (Sl + z1 * S2))); 290 case 9:
225 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2))); 291 fo (float)(one + zO * (mhalf + z0 * (CO +
226 f3 = (float)(y3 + y3 * z3 * (SO + z3 * (S1 + z3 * S2))); 292 z0 * (C1 + z0 * C2))));
227 br eak; 293 fl = (float)(yl + yl * z1 * (SO + z1 * (S1 + z1 * S2)));
294 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2)));
229 case 2: 295 f3 = (float)(one + z3 * (nhalf + z3 * (CO +
230 fO = (float)(y0 + yO * z0 * (SO + z0 * (S1 + z0 * S2))); 296 z3 * (C1 + 23 * C2))));
231 fl1 = (float)(one + z1 * (nmhalf + z1 * (CO + 297 br eak;
232 z1 * (Cl + z1 * C2))));
233 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2))); 299 case 10:
234 f3 = (float)(y3 + y3 * z3 * (SO + z3 * (S1 + z3 * S2))); 300 fO = (float)(y0 + yO * z0O * (SO + z0 * (S1 + z0 * S2)));
235 br eak; 301 fl1 = (float)(one + z1 * (nmhalf + z1 * (CO +
302 z1 * (Cl + z1 * C2))));
237 case 3: 303 f2 = (float)(y2 + y2 * 72 * (SO + z2 * (S1 + z2 * S2)));
238 fOo = (float)(one + z0O * (nmhalf + z0 * (CO + 304 f3 = (float)(one + z3 * (nmhalf + z3 * (CO +
239 z0 * (C1 +z0 * C2)))); 305 z3 * (Cl + 23 * C2))));
240 fl1 = (float)(one + z1 * (rrhalf +z1 * (Q0 + 306 br eak;
241 z1 * (Cl + z1 * C2))));
242 f2 = (float)(y2 + y2 * z2 * (SO * (S1 + z2 * S2))); 308 case 11:
243 f3 = (float)(y3 + y3 * z3 * ( 3*(Sl+z3*82))): 309 fo = (float)(one + z0 * (mhalf + zO * (CO +
244 br eak; 310 z0 * (Cl + z0 * C2))));
311 flz(floa)(one+zl*(n‘nalf +z1 * (C0 +
246 case 4: 312 z1 * (C1 +z1 * C2))));
247 fOo = (float)(y0 + yO * z0 * (SO + zO * (S1 + z0 * S2))); 313 f2 = (float)(y2 + y2 * z2 * (SO + z2 * (S1 + z2 * S2)));
248 fl = (float)(yl +yl * z1 * (SO + z1 * (S1 + z1 * S2))); 314 f3 = (float)(one + z3 * (nmhalf + z3 * (CO +
249 f2 = (float)(one + z2 * (nhalf + z2 * (CO + 315 z3 * (C1 + 23 * C2))));
250 z2 * (C1 + 22 * C2)))); 316 br eak;
251 f3 = (float)(y3 + y3 * z3 * (SO + z3 * (S1 + z3 * S2)));
252 break; 318 case 12:
319 fO = (float)(y0 + yO * zO * (SO + zO * (S1 + z0 * S2)));
254 case 5: 320 fl1 = (float)(yl +yl * z1 * (SO + z1 * (Sl + z1 * S2)));
255 fOo = (float)(one + z0O * (mhalf + z0 * (CO + 321 f2 = (float)(one + z2 * (nmhalf + z2 * (CO +
256 z0 * (C1 +z0 * C2)))); 322 z2 * (Cl + 22 * C2))));
257 f1 = (float)(yl + y1 * z1 * (SO + z1 * (SL + z1 * S2))); 323 f3 = (float)(one + z3 * (mhalf + z3 * (CO +
258 f2 = (float)(one + z2 * (rThaIf +z2 * (CO + 324 z3 * (Cl + 23 * C2))));
259 z2 * (C1 + z2 * C2)) 325 br eak;
260 f3—(f|oat)(y3+y3*23* (SO + z3 * (S1 + z3 * S2)));
261 break; 327 case 13:
328 fO = (float)(one + z0 * (mhalf + z0 * (CO +
263 case 6: 329 z0 * (C1 + z0 * C2))));
264 fOo = (float)(y0 + yo * z0 * (SO + zO * (S1 + z0 * S2))); 330 fl=(f|oat)(yl+y1*zl* (SO + z1 * (S1L + z1 * S2)));
265 fl1 = (float)(one + z1 * (nmhalf + z1 * (CO + 331 f2 = (float)(one + z2 * (mhalf + z2 * (CO +
266 z1 * (Cl +z1 * C2)))); 332 z2 * (CL + z2 * C2))));
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333
334
335

337
338
339
340
341
342
343
344
345

347
348
349
350
351
352
353
354
355
356

358
359
360
361
362
363
364
365

367
368
369

371
372
373
374

376
377
378
379
380

processl:

process2:

process3:

381 }
__unchanged_portion_omtted_

}

f3 = (float)(one + z3 * (mhalf + z3 * (CO +
z3 * (Cl + 23 * C2))));
br eak;
case 14:
fOo = (float)(y0 + yo * z0 * (SO + zO * (S1 + z0 * S2)));
fl1 = (float)(one + z1 * (nhalf + z1 * (CO +
z1 * (Cl + z1 * C2))));
f2 = (float)(one + z2 * (nmhalf + z2 * (CO +
z2 * (C1 + z2 * ) ;
f3 = (float)(one + z3 * (nmhalf + z3 * (CO +
z3 * (Cl + 23 * @))));
br eak
defaul t:
fo = (float)(one + zO * (nhalf + z0 * (CO +
z0 * (C1 + z0 * )
fl1 = (float)(one + z1 * (nhlf +2z1* (CO +
z1 * (CL + z1 * C2))));
f2 = (float)(one + z2 * (nhalf +2z2 * (Q0 +
z2 * (Cl +2z2 * C2))));
f3 = (float)(one + z3 * (nhlf + 23 * (CO +
z3 * (Cl + 23 * C2))));
}
*y = (n0 & 2)? -f0 : fO0;
y += stridey;
*y =(nl &2)? -f1: 1,
y += stridey;
*y = (n2 &2)? -f2: f2;
y += stridey;
*y = (n3 & 2)? -f3: 3;
conti nue;
PROCESS( 0) ;
conti nue;
PROCESS( 0) ;
PROCESS( 1) ;
conti nue;
PROCESS( 0) ;
PROCESS( 1) ;
PROCESS( 2) ;




