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5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1#

2 # This file and its contents are supplied under the ternms of the

3 # Common Devel oprment and Distribution License ("CDDL"), version 1.0.
4 # You nay only use this file in accordance with the terms 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.illunos.org/license/ CDDL.

10 #

12 #

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

14 #

16 LI BRARY =libma

17 VERS =.2

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

21 nmBxsseOBJS_i 386 \

22 __fex_hdlr.o \

23 _ fex_i386.0 \

24 __fex_sse.o \

25 __fex_symo \

26 ex_l og.o

28 nmHxsseOBIS = $(nBxsseOBIS_$( TARGET_ARCH))
30 mBxOBJS_and64 =\

31 __fex_sse.o \

32 feprec.o

34 mBxOBJS_sparc =\

35 Irint.o\

36 Irintf.o\

37 Irintl.o\

38 Iround. o \

39 I roundf.o \

40 I roundl .o

42 mBxOBJS_i 386 =\

43 _ fex_sse.o \

44 feprec.o \

45 Irint.o\

46 Irintf.o\

a7 Irintl.o\

48 I round.o \

49 I roundf.o \

50 I roundl .o

52 #

53 # Irint.o, Irintf.o, Irintl.o, lIround.o, Iroundf.o & Iroundl.o are 32-bit only
54 #

55 nmBx0OBJS =\

56 $(MOXOBIS_$( TARGET_ARCH)) \
57 __fex_$(MACH).o0 \
58 __fex_hdlr.o \

59 __fex_symo \

60 fdimo \
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61 fdinf.o\

62 fdimM.o \

63 feexcept.o \

64 fenv.o \

65 feround. o \

66 fex_handler.o \

67 fex_log.o \

68 fma.o \

69 fmaf.o \

70 frmal .o \

71 fmax.o \

72 fmaxf.o \

73 fmaxl .o \

74 fmino\

75 fmnf.o\

76 fmnl.o\

77 frexp.o \

78 frexpf.o \

79 frexpl.o \

80 | dexp.o \

81 | dexpf.o \

82 | dexpl .0 \

83 Ilrint.o\

84 Ilrintf.o \

85 Ilrintl.o\

86 Ilround.o \

87 Il roundf.o \

88 I'lroundl.o \

89 nmodf. 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 renguo. o \
102 remguof .o \
103 remguol . o \
104 round. o \
105 roundf.o \
106 roundl .o \
107 scalbln.o \
108 scal bl nf.o \
109 scal blnl.o \
110 tgama. o \
111 tgamaf.o \
112 tgammal .0 \
113 trunc.o \
114 truncf.o \
115 truncl.o
117 OBJS_MBXSSE = $(nmDxsseOBIS: Y%rpi cs/ %
119 COBJS_i 386 =\
120 _libx_errno.o
122 COBJS sparc =\
123 $(COBJS_i 386) \
124 _TBL_atan.o \
125 TBL_exp2.0 \

126 “TBL_log.0 \
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127 _TBL_l0g2.0 \
128 _TBL_tan.o \
129 _tan.o \

130 __tanf.o

132 #

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

136 COBJS ami64 = \

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 frod. o \

148 ilogb.o \

149 isnan.o \

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

153 scal bn. o

155 COBJS_sparcv9 = $(COBJS_anu64)

157 COBJS =\

158 $(C(]3JS $(TARGE|' ARCH)) \
159 coS.

160 1 garm'a o\
161 _rempio2.0\
162 __rempio2mo \
163 _sin.o\

164 __sincos.o \
165 __Xpg6.0 \

166 _lib_version.o \
167 “SviDerror.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 chrt.o \

179 ceil.o\

180 cos.o0 \

181 cosh.o \

182 erf.o\

183 expl0.0 \

184 exp2.0 \

185 expnt. o \

186 floor.o \

187 ganma. o \

188 gamma_r.o \

189 hypot.o \

190 j0.0\

191 jl1.0\

192 jn.o\
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193 | gamma. o \

194 Il gamma_r.o \

195 log.o \

196 10g10.0 \

197 | oglp.o \

198 log2.0 \

199 logb.o \

200 mat herr.o \

201 pow. 0 \

202 scal b. o \

203 signgam o \

204 significand. o \
205 sin.o \

206 sincos.o \

207 sincospi.o \

208 sinh.o \

209 sgrt.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_expnil .o \
220 “TBL_logl.o \

221 finitel. o \

222 i snanl .

224 QOBJS_sparcv9 = $(QOBJS sparc)
226 QOBJS_and64 =\

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 # ganmmal . o 1
236 # gammal _r. o 1
237 # jol.o 2
238 # j1l.0 2
239 # jnl.o 2
240 # I gammal _r. o 1
241 # scal bl .o 1
242 # significandl.o 1
243 #

244 QOBJS =\

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

247 __lgamual .0 \

248 _poly_libm.o \
249 _rempio2l.o \
250 __sincosl.o \

251 _sinl.o\

252 __tanl.o \

253 _TBL_cosl.o \

254 _TBL_ipio2l.0 \
255 _TBL_sinl.o \

256 _TBL_tanl.o \

257 acoshl .o \

258 acosl .o \

sincospil.o
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259 asinhl.o \
260 asinl.o \

261 atan2l .o \
262 atan2pil.o \
263 atanhl .o \
264 atanl .o \

265 cbrtl.o \

266 copysignl.o \
267 coshl .o \

268 cosl.o \

269 erfl.o\

270 expl0l .o \
271 exp2l .o \

272 expl.o \

273 expmil .o \
274 fabsl.o \

275 floorl.o \
276 frodl .o \

277 ganmmal . 0 \
278 gammal _r.o \
279 hypotl.o \
280 ieee_funcl.o \
281 ilogbl.o \
282 jol.o\

283 J1l .0\

284 jnl.o\

285 | gammal . 0 \
286 I gammal _r.o \
287 1 0gl10l .0 \
288 | oglpl.o \
289 log2l.0 \

290 logbl.o \

291 logl.o \

292 nextafterl.o \
293 pow .o \

294 remai nderl .o \
295 rintl.o\

296 rndintl.o \
297 scalbl.o \
298 scalbnl.o \
299 signganm .o \
300 significandl .o \
301 sincosl.o \
302 sincospil.o \
303 sinhl.o \

304 sinl.o\

305 sinpil.o \
306 sqrtl.o \

307 tanhl .o \

308 tanl.o

310 #

311 # LSARC/ 2003/ 658 adds i snanf
312 #

313 ROBJS_sparc =\

314 _cosf.o \
315 __sincosf.o \
316 _sinf.o\
317 i snanf. o

319 ROBJS_sparcv9 = $(ROBJS sparc)
321 ROBJS_ and64 =\

322 isnanf.o \
323 _cosf.o \

324

__sincosf.o \

325 __sinf.o

327 #

328 # atan2pif.o, sincosf.o,

329 #

330 # LSARC/ 2003/279 adds the follow ng:
331 # bessel f. 0o 6
332 # scal bf. o 1
333 # gammaf . o 1
334 # gammaf _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.o \

350 cbrtf.o \

351 copysignf.o \

352 cosf.o\

353 coshf.o \

354 erff.o\

355 explof.o \

356 exp2f.o \

357 expf.o \

358 expmif.o \

359 fabsf.o \

360 floorf.o \

361 frodf.o \

362 gammaf.o \

363 gammaf _r.o \

364 hypotf.o \

365 ilogbf.o\

366 | gammaf. o \

367 | gammaf _r.o \

368 | ogl10f. o0 \

369 l oglpf.o \

370 log2f.o \

371 | ogbf.o \

372 logf.o \

373 nextafterf.o \
374 powf.o \

375 remai 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
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391

393
394
395
396
397
398
399
400
401
402
403

405
406
407
408
409
410
411

413
414
415
416

419
420

422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456

#
SOBJS_sparc

SOBJS_i 386

SOBJS_anti64
#

#

SOBJS

conpl exOBJS

=\
copysign.o \

nextafter.
remai nder .
rint.o\
scal bn. o

oo
——

=\
__reduction.o \
finitef.o\
finitel.o\
isnanf.o \
isnanl.o \
$(SOBJS_sparc)

__swapFLAGS. o
_xtoll.o\
_xtoull.o \

=\
$(SOBJS_$( TARGET_ARCH) )

=\

cabs. o \
cabsf.o \
cabsl .o \
cacos.o \
cacosf.o \
cacosh.o \
cacoshf.o \
cacoshl .o \

casin.
casinf.o \
casinh.o \
casinhf.o \
casinhl.o \
casinl.o \
catan.o \
catanf.o \
catanh.o \
catanhf.o \
catanhl .o \
catanl .o \
ccos.o \
ccosf.o \
ccosh.o \
ccoshf.o \
ccoshl.o \
ccosl.o \
cexp.o \
cexpf.o \
cexpl.o \
cimag.o \
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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
487
488
489
490
491
492
493
494

496

498
499
500

502
503

505
506
507
508
509
510
511
512

514

514
515

517

519
520

cimagf.o \
cimagl.o \
clog.o \

clogf.o \
clogl.o \
conj.o \

conjf.o\
conjl.o\
cpow. o \

cpowf.o \
cpow .o \

ctanhf.o \
ctanhl .o \
ctanl.o \

OBJECTS = $(COBIS) $(ROBIS) $(QOBIS) $(SOBIS) $(ndOxOBIS) $( conpl exOBIS)
i ncl ude $(SRC)/1'i b/ Makefile.lib

i ncl ude $(LI BMDI R)/ Makefile.libmcom

i ncl ude $(SRC)/1i b/ Makefile.rootfs

SRCDI R = ../ comon/

LI BS = $(DYNLI B) $(LI NTLI B)

LI NTERROFF = -errof f =E_FUNC_SET_NOT_USED

LI NTERROFF += -errof f =E_FUNC_RET_ALVAYS_| GNOR2

LI NTERROFF += -errof f =E_FUNC_RET_NAYBE_I GNORED2

LI NTERROFF += -errof f=E_| MPL_CONV_RETURN

LI NTERROFF += -errof f =E_NAME_MJLTI PLY_DEF2

LI NTFLAGS += $( LI NTERROFF)

LI NTFLAGS64 += $( LI NTERROFF)

LI NTFLAGS64 += -errchk=l ongptr64

CPPFLAGS += -DLI BM BUI LD

CFLAGS += $( C_BI GPI CFLAGS)

CFLAGS64 += $( C_BI GPI CFLAGS)

nox_I L = $(LI BVDI R)/ common/ n®x/ __fenv_$( TARGET_ARCH) . i |

SRCS_LD i 386_ami64 = \
../comon/LD/finitel.c \
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521 ../ common/ LD/ i snanl.c \
522 ../ common/ LD/ nextafterl.c
524 SRCS LD =\

525 $( SRCS_LD i 386 $(TARGET ARCH)) \
526 ./ common/ LD/ __cosl .

527 ../ conmon/ LD/ 1 gamml c\
528 ../ common/ LD/ __poly_libmy.c \
529 ../common/ LD/ __rempio2l.c \
530 ../ comon/ LD/ __sincosl.c \
531 ../comon/LD/ __sinl.c \
532 ../common/LD/ __tanl.c \
533 ../ conmmon/ LD/ _TBL_cosl.c \
534 ../ comon/ LD/ _TBL_i pio2l.c \
535 ../comon/ LD _TBL_sinl.c \
536 ../ comon/ LD/ _TBL_tanl.c \
537 ../ comon/ LD/ acoshl . ¢ \
538 ../ common/ LD/ asi nhl . c \
539 ../ comon/ LD/ at an2pi |l .c \
540 ../ common/ LD/ atanhl . c \
541 ../ common/LD/cbrtl.c \

542 ../ common/ LD/ coshl .c \

543 ../ comon/ LD/ cosl .c \

544 ../comon/LD erfl.c \

545 ../ common/ LD/ gammal . ¢ \
546 ../ conmmon/ LD/ gammal _r.c \
547 ../ common/ LD/ hypot|.c \
548 ../comon/LD/jOl.c \

549 ../common/LD/j1ll.c \

550 ../common/LD/jnl.c \

551 ../ comon/ LD/ | ganmal . ¢ \
552 ../ comon/ LD/ | ganmal _r.c \
553 ../common/ LD | oglpl .c \
554 ../ conmmon/ LD/ | ogbl . c \

555 ../ comon/ LD/ scal bl .c \
556 ../ comon/ LD/ si gngam . c \
557 ../ common/ LD/ si gni ficandl.c \
558 ../ conmmon/ LD/ si ncosl.c \
559 ../ common/ LD/ si ncospil.c \
560 ../ comon/ LD/ si nhl . c \

561 ../comon/LD/sinl.c \

562 ../ common/LD/sinpil.c \
563 ../comon/ LD/ tanhl .c \

564 ../comon/ LD/ tanl.c

566 SRCS LD i386 =\

567 $( SRCS_LD)

569 SRCS_R and64 =\

570 ../common/R __tanf.c \

571 ../ conmon/ R/ T'snanf. ¢ \

572 ../comon/ R __cosf.c \

573 ../comon/ R/ __sincosf.c \
574 ../comon/R __sinf.c \

575 ../ common/ R acosf.c \

576 ../comon/ R asinf.c \

577 ../ comon/ R atan2f.c \

578 ../ common/ R/ copysignf.c \
579 ../ conmon/ R/ expl0f.c \

580 ../ common/ Rl exp2f.c \

581 ../ comon/ R expmilf.c \

582 ../ common/ R fabsf.c \

583 ../ common/ R hypotf.c \

584 ../comon/ R/ilogbf.c \
585 ../ comon/ R/ 1 0g10f.c \

586 ../ common/ R/l og2f.c \

new usr/src/lib/libm Makefile.com

587 ../ conmon/ R nextafterf.c \
588 ../ common/ R/ powf.c \
589 ../comon/Rrintf.c \
590 ../ common/ R/ scal bnf.c

592 # sparc + sparcv9
593 SRCS_R sparc =\

594 ../comon/R __tanf.c \
595 ..lcomon/ R __cosf.c \
596 ../comon/ R __sincosf.c \
597 ../comon/R __sinf.c \
598 ../ common/ Risnanf.c \
599 ../ common/ R acosf.c \

600 ../comon/ R asinf.c \

601 ../ comon/ R atan2f.c \
602 ../ common/ R/ copysignf.c \
603 ../ conmon/ R expl0f.c \
604 ../ common/ Rl exp2f.c \

605 ../ comon/ R/ expnif.c \
606 ../ comon/ R/ fabsf.c \

607 ../ common/ R fnodf . c \
608 ../ common/ R hypotf.c \
609 ../comon/ R/ilogbf.c \
610 ../ comon/ R/ 1 0og10f.c \
611 ../ common/ R/l og2f.c \

612 ../ conmmon/ R nextafterf.c \
613 ../ common/ R/ powf.c \

614 ../ comon/ R/ remai nderf.c \
615 ../common/Ririntf.c \
616 ../ conmmon/ R/ scal bnf. c

618 SRCS R =\

619 $(SRCS_R $(MACH)) \

620 $( SRCS_R_$( TARGET_ARCH) ) \
621 ../comon/ R/ _TBL_r_atan_.c \
622 ../ comon/ R acoshf . ¢ \
623 ../ common/ R asinhf.c \
624 ../ conmmon/ R atan2pif.c \
625 ../comon/ R atanf.c \

626 ../ comon/ R atanhf.c \
627 ../ common/ R bessel f.c \
628 ../ common/ R cbrtf.c \
629 ../ comon/ R/ cosf.c \

630 ../ comon/ R/ coshf.c \

631 ../comon/Rerff.c \

632 ../ conmmon/ R expf.c \

633 ../comon/ R/ floorf.c \
634 ../ common/ R ganmaf.c \
635 ../ comon/ R ganmaf _r.c \
636 ../ comon/ R/ [ gammaf. ¢ \
637 ../ conmmon/ R/ | gammaf _r.c \
638 ../ comon/ R/l oglpf.c \
639 ../ comon/ R/ | ogbf.c \

640 ../ common/ R/l ogf.c \

641 ../ conmmon/ R/ scal bf.c \
642 ../ comon/ R/ signganf.c \
643 ../ comon/ R/ significandf.c \
644 ../common/ R/ sinf.c \

645 ../ common/ R/ sinhf.c \

646 ../ common/ R/ si ncosf.c \
647 ../ comon/ R/ sincospif.c \
648 ../comon/ R/ sqrtf.c \
649 ../common/ R tanf.c \

650 ../ common/ R/ tanhf. c

652 SRCS Q = \

10
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653 ../common/ Q _TBL_atanl.c \
654 ../comon/ Q _TBL_expl.c \
655 ../comon/ Q _TBL_expntll.c \
656 ../common/ Q _TBL_l ogl.c \
657 ../comon/Qfinitel.c \
658 ../comon/Qisnanl.c \

659 ../comon/Q __cosl.c \

660 ../common/Q __| ganmal . c \
661 ..l comon/ Q __poly_| I'i brrg. c \
662 ../common/Q __rempio2l.c
663 ../comon/Q __sincosl.c \
664 ../comon/Q _sinl.c \

665 ../comon/Q __tanl.c \

666 ../comon/ Q _TBL_cosl.c \
667 ../ comon/ Q _TBL_i pi 02I c\
668 ../lcomon/Q _TBL_sinl.c \
669 ../ comon/Q _TBL_tanl . c \
670 ../ comon/ Q acoshl .c \

671 ../ comon/ Q acosl .c \

672 ../ comon/ @Q asi nhl.c \

673 ../common/Q asinl.c \

674 ../comon/ Q@ atan2l.c \

675 ../comon/ Q atan2pil.c \
676 ../ comon/ Q atanhl .c \

677 ../comon/ @ atanl . c \

678 ../common/ Qcbrtl.c \

679 ../ common/ Q copysignl.c \
680 ../ comon/ @ coshl.c \

681 ../comon/ Q cosl.c \

682 ../comon/Qerfl.c \

683 ../ comon/ Q expl0l.c \

684 ../ comon/ Q exp2l .c \

685 ../comon/ Q expl.c \

686 ../ conmmon/ Q expmill . c \

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

688 ../comon/Qfloorl.c \
689 ../common/ Q fnodl.c \

690 ../ common/ Q gammal . c \

691 ../ comon/ Q ganmal _r.c \
692 ../ comon/ Q hypotl.c \

693 ../comon/ Qi eee_funcl.c \
694 ../ common/ Qilogbl.c \
695 ../comon/QjoOl.c \

696 ../comon/Qj1ll.c \

697 ../comon/Q@jnl.c \

698 ../ common/ Q' | gammal . c \
699 ../common/ Q| ganmal _r.c \
700 ../comon/ Q1 0gl10l.c \

701 ../comon/ Q1 oglpl.c \

702 ../common/ Q' log2l.c \

703 ../ conmmon/ Q| ogbl.c \

704 ../comon/Qlogl.c \

705 ../ comon/ Q nextafterl.c \
706 ../ conmmon/ Q pow . c \

707 ../ common/ Q remai nderl.c \
708 ../comon/Qrintl.c \

709 ../comon/Q@rndintl.c \
710 ../ common/ @ scal bl .c \

711 ../common/ @ scal bnl.c \
712 ../ comon/ @ signgam .c \
713 ../comon/ @ significandl .c \
714 ../ common/ @ sincosl.c \
715 ../ conmmon/ Q sincospil.c \
716 ../comon/@sinhl.c \

717 ../comon/@sinl.c \

718 ../comon/@sinpil.c \
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719 ../common/ Q@ sqrtl.c \

720 ../comon/Qtanhl.c \

721 ../comon/Qtanl.c

723 SRCS_Q sparc =\

724 $(SRCS_Q

726 SRCS conpl ex =\

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

12
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785 ../ conmon/ conpl ex/ csqrtf.c \
786 ../ common/ conpl ex/ csqrtl.c \
787 ../ comon/ conpl ex/ ctan.c \
788 ../ common/ conpl ex/ ctanf.c \
789 ../ conmon/ conpl ex/ ctanh. c \
790 ../ common/ conpl ex/ ctanhf.c \
791 ../ common/ conpl ex/ ctanhl .c \
792 ../ common/ conpl ex/ctanl.c \
793 ../ conmon/ conpl ex/ k_atan2.c \
794 ../ common/ conpl ex/ k_atan2l .c \
795 ../ common/ conpl ex/ k_cexp.c \
796 ../ common/ conpl ex/ k_cexpl.c \
797 ../ conmon/ conpl ex/ k_clog_r.c \
798 ../ common/ conpl ex/ k_clog_rl.c
800 SRCS nPx_i 386 =\

801 ../ common/ nBx/ __fex_sse.c \
802 ../ common/ nBx/ feprec.c \

803 ../ common/ nBx/ __fex_i 386.c
805 SRCS nPx_i 386_i 386 = \

806 ../ common/ nBx/ | roundf. c

808 SRCS_nPx_i 386_anmd64 = \

809 ../conmmon/ mdx/llrint.c \

810 ../common/ mdx/Ilrintf.c \

811 ../commn/an/IIrlntI c\
812 ../ common/ mdx/ nexttomardl .c\
813 ../ conmon/ mAx/ r emguo. ¢ \

814 ../ conmon/ mdx/ r emguof . ¢ \

815 ../ common/ nBx/ round. ¢ \

816 ../ comon/ nBx/ roundl . c \

817 ../ conmmon/ mAx/ scal bl n. ¢ \

818 ../ conmon/ mAx/ scal bl nf.c \
819 ../ common/ nBx/ scal bl nl .c \
820 ../ comon/ nBx/trunc.c \

821 ../ common/ mdx/truncl . c

823 # sparc

824 SRCS nmBx_sparc_sparc =\

825 ./comon/mOx/Irint.c \

826 -/ conmon/ mox/ I rintf.c \

827 ..lcomon/mBx/Irintl.c \

828 ../ common/ nBx/ | r ound. c \

829 ../ common/ mdx/ | roundf.c \

830 ../ common/ mdx/ | roundl . ¢

832 SRCS_nBx_sparc =

833 ./commn/ mdx/ __fex_sparc.c \
834 -/ conmon/ mox/TTrint.c \

835 ../common/ mAx/Ilrintf.c \
836 ../comon/mBx/I1rintl.c \
837 ../ common/ mAx/ nexttowardl .c \
838 ../ conmon/ mAx/ r emguo. ¢ \

839 ../ conmon/ mdx/ r emguof . ¢ \

840 ../ common/ nBx/ renquol . ¢ \

841 ../ common/ nBx/ round. ¢ \

842 ../ common/ mAx/roundl . c \

843 ../ conmon/ mAx/ scal bl n.c \

844 ../ common/ nBx/ scal bl nf.c \
845 ../ comon/ nBx/ scal bl nl.c \
846 ../ common/ mdx/trunc.c \

847 ../ conmon/ mBx/truncl . c

849 SRCS_mox = \
850 $( SRCS_mdx_$(MACH) ) \
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851 $( SRCS_nbx_spar c_$( TARGET_. ARCH)) \
852 $( SRCS_nBdx_i 386_$( TARGET_ARCH) )
853 ../l comon/mOx/ __fex_hdlr.c \
854 ../ comon/ ndx/ __fex_symc \
855 ../ comon/nAx/Fdimc \

856 ../ common/ nBx/ fdinf.c \

857 ../ comon/ mBx/fdim.c \

858 ../ common/ mOx/ f eexcept.c \
859 ../ conmon/ mdx/fenv.c \

860 ../ common/ nBx/ f eround. ¢ \
861 ../ comon/ nBx/ f ex_handl er.c \
862 ../ common/ nBx/ fex_l og.c \
863 ../ conmon/ mdx/fma.c \

864 ../ common/ nBx/fmaf.c \

865 ../ comon/ nBx/fmal .c \

866 ../ common/ mdx/ f max. c \

867 ../ conmon/ mdx/ f maxf.c \

868 ../ common/ nBx/ f max| . c \

869 ../comon/ mBx/fmn.c \

870 ../ comon/ mdx/fmnf.c \

871 ../ common/ mdx/fmnl.c \

872 ../ common/ nBx/ frexp.c \

873 ../ common/ nBx/ frexpf.c \

874 ../ comon/ nBx/ frexpl.c \

875 ../ conmon/ mAx/ | dexp.c \

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

877 ../ common/ nBx/ | dexpl . c \

878 ../ comon/ mdx/ || round. ¢ \
879 ../ conmmon/ mdx/ | | roundf.c \
880 ../ conmmon/ mdx/ |l roundl.c \
881 ../ common/ nBx/ nodf . c \

882 ../ common/ nBx/ nodff.c \

883 ../ common/ mdx/ modf | .c \

884 ../ conmon/ mAx/ nan. c \

885 ../ common/ nBx/ nanf.c \

886 ../ comon/ nBx/ nanl . ¢ \

887 ../ common/ nBx/ near byint.c \
888 ../ conmon/ mAx/ near byintf.c \
889 ../ common/ nBx/ near byintl.c \
890 ../ common/ nBx/ nexttoward. ¢ \
891 ../ common/ mAx/ nexttowardf.c \
892 ../ conmmon/ mdx/ roundf.c \

893 ../ common/ nBx/ t ganma. ¢ \

894 ../ common/ nBx/ t ganmaf.c \
895 ../ common/ nBx/ t ganmal . ¢ \
896 ../ conmon/ mBx/ truncf.c

898 SRCS _C sparc =\

899 ../comon/C __tan.c \

900 ../comon/C _TBL_atan.c \
901 ../ conmmon/ ¢/ _TBL_exp2.c \
902 ../comon/C _TBL_l og.c \

903 ../comon/C _TBL_l og2.c \
904 ../comon/C _TBL_tan.c \

905 ../ conmmon/ C acos. ¢ \

906 ../comon/C asin.c \

907 ../comon/C atan.c \

908 ../ common/ C atan2.c \

909 ../conmmon/Clceil.c \

910 ../comon/C cos.c \

911 ../ comon/ T exp.c \

912 ../ common/ C/ expl0.c \

913 ../ conmon/ C exp2.c \

914 ../ common/ C expnil.c \

915 ../comon/C floor.c \

916 ../ comon/ C fnod. c \

14
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917 ../ conmmon/ C hypot.c \ 983 ../common/C __sin.c \
918 ../comon/Cilogb.c \ 984 ../comon/C __sincos.c \
919 ../comon/Cisnan.c \ 985 ../ comon/ C __xpg6.c \
920 ../common/ Clog.c \ 986 ../comon/C _lib_version.c \
921 ../ common/ ¢/ | 0g10.c \ 987 ../common/C/ _SVID error.c \
922 ../comon/C10g2.c \ 988 ../comon/C _TBL_i pio2.c \
923 ../ comon/ C pow. ¢ \ 989 ../comon/C _TBL_sin.c \
924 ../ common/ C/ remai nder. ¢ \ 990 ../ common/ ¢ acosh. c \
925 ../common/Crint.c \ 991 ../ common/ C asinh.c \
926 ../ comon/ C scal bn.c \ 992 ../ common/ T at an2pi . c \
927 ../comon/Csin.c \ 993 ../ comon/ T at anh. c \
928 ../ common/ C sincos.c \ 994 ../common/ Ccbrt.c \
929 ../ common/ C/tan. c 995 ../ common/ C/ cosh.c \

996 ../comon/Cerf.c \
931 SRCS i386_i386 =\ 997 ../ comon/ ¢ gamma. ¢ \
932 ../common/C __libx_errno.c 998 ../ common/ C/ gamra_r.c \

999 ../common/Cj0.c \
934 SRCS_sparc_sparc =\ 1000 ../comon/Cjl.c \
935 $( SRCS_i 386_i 386) 1001 ../comon/C/jn.c \

1002 ../ comon/ | ganma. ¢ \
937 SRCS_sparc_sparcv9 =\ 1003 ../ common/ C/ | gamma_r.c \
938 ../ common/ C/ copysign.c \ 1004 ../common/ C/ | oglp.c \
939 ../comon/C fabs.c \ 1005 ../comon/ C 1 ogh.c \
940 ../ comon/ C nextafter.c 1006 ../ comon/ C nmatherr.c \
1007 ../ common/ C scal b.c \

942 SRCS_ i 386_and64 = \ 1008 ../ conmmon/ C/ si gngamc \
943 ../comon/C _TBL_atan.c \ 1009 ../ comon/ d significand.c \
944 ../comon/ T _TBL_exp2.c \ 1010 ../ comon/ C sincospi.c \
945 ../common/ C/ _TBL_l og.c \ 1011 ../ comon/ C sinh.c \
946 ../ common/ ¢/ _TBL_l 0g2.c \ 1012 ../common/ C'sqrt.c \
947 ../comon/C __tan.c \ 1013 ../ comon/ C tanh.c
948 ../comon/C _TBL_tan.c \
949 ../ common/ C/ copysign.c \ 1015 SRCs =\
950 ../ common/ C/ exp.c \ 1016 $(SRCS_Q _$(MACH) ) \
951 ../comon/C/ fabs.c \ 1017 $(SRCS_LD $(MACH)) \
952 ../common/C/ilogb.c \ 1018 $(SRCS_R) \
953 ../common/ Cisnan.c \ 1019 $( SRCS_conpl ex) \
954 ../ common/ C/ nextafter.c \ 1020 $( SRCS_O)
955 ../comon/Crint.c \
956 ../ comon/ C scal bn. c \ 1022 . KEEP_STATE:
957 ../ common/ C acos. ¢ \
958 ../comon/Clasin.c \ 1024 all: $(LIBS)
959 ../comon/C atan.c \
960 ../comon/ C atan2.c \ 1026 lint: i ntcheck
961 ../comon/Clceil.c \
962 ../ common/ C/ cos. c \
963 ../ common/ C expl0.c \
964 ../ common/ Cd exp2.c \
965 ../ common/ T expntl.c \
966 ../common/C/ floor.c \
967 ../ conmmon/ C hypot.c \
968 ../comon/Clog.c \
969 ../comon/ C | 0gl0.c \
970 ../common/ C1og2.¢c \
971 ../ conmon/ C/ pow. ¢ \
972 ../comon/dsin.c \
973 ../ comon/ d sincos.c \
974 ../ common/ C/tan. c
976 SRCS_C =\
977 $(SRCS_C_$(MACH)) \
978 $(SRCS_C_i 386_$( TARGET_ARCH) ) \
979 ../common/C __cos.c \
980 ../comon/C __| ganma. c \
981 ../comon/C __rempio2.c \

982 ../comon/C _rempio2mec \
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new usr/src/lib/libm Makefile.libmcom
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1#

2 # This file and its contents are supplied under the ternms of the

3 # Common Devel oprment and Distribution License ("CDDL"), version 1.0.
4 # You nay only use this file in accordance with the terms 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.illunos.org/license/ CDDL.

10 #

12 #

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

14 #

16 LI BMDIR = $(SRC)/1ib/libm

18 LI BMSRC = $(LIBMDI R)/ common

20 CPP_CMD = $(CC) -E -Xs

22 ASSUFFI X_spar ¢ S

23 ASSUFFI X_i 386
24 ASSUFFI X

§< ASSUFFI X_$( MACH) )

26 # CO9MODE of neither enabled nor disabled is "no_lib", whereby we expect
# C99-t he-1 anguage, but don’t nodify the behaviour of library routines. This
# is VERY | MPORTANT, as -xc99=%l |, for instance, would link us with
29 # val ues-xpg6, which would introduce an __ xpg6 to our object with the C99
#

30 flags set, causing us to default C99 |ibm behavi our on, breaking
31 # conpatibility.

32 C99MODE =

34 MAFLAGS =-D _STDC__ -DPIC

34 MAFLAGS = -D_STDC__ -DELFOBJ -DPIC

36 LDBLDI R sparc
37 LDBLDI R_i 386

LD
$(LDBLDI R_$( MACH) )

38 LDBLD R

40 LMIL = $(LI BVDI R/ $( TARGET_ARCH) / src/l ocal | ibmiil

42 CFLAGS += $(C_PI CFLAGS) $(XSTRCONST) $(LM.IL)

43 CFLAGS64 += $(C_PI CFLAGS) $( XSTRCONST) $(LM.IL)

42 CFLAGS += $(C_PI CFLAGS) -D__I NLI NE $( XSTRCONST) $(LM IL)
43 CFLAGS64 += $(C_PI CFLAGS) -D__I NLI NE $( XSTRCONST) $( L)
44 spar c_CFLAGS += - W4, - xar ch=v8pl us

46 CPPFLAGS += -1 $(LIBMBRC)/ C \

46 CPPFLAGS - DELFOBJ \

47 -DLI BM_MI_FEX_SYNC \

48 -1 $(LIBMSRC)/ C \

47 -1$(LI BVSRC)/ $(LDBLDI R) -1 $(LI BVMDI R)/$( TARGET_ARCH)/ src

49 # GCC needs __ C99FEATURES__ such that the inplenmentations of isunordered,

50 # isgreaterequal, islessequal, etc, exist. This is basically equivalent to
51 # providing no -xc99 to Studio, in that it gets us the C99 |anguage features,
52 # but not val ues- xpg6 the reason for which is outline with CO9MOIDE.

53 CFLAGS _gcc=-D__C99FEATURES_

54 CFLAGS64 +— -_gcc=-D__C99FEATURES _
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56
57
58

60

# |i bm depends on integer overflow characteristics

CFLAGS += -_gcc=-fno-strict-overflow
CFLAGS64 += -_gcc=-fno-strict-overflow
$( DYNLI B) := LDLIBS += -lc

$( LI NTLI B) = SRCS = $(LIBMSRC)/ $( LI NTSRC)
CLEANFI LES += pics/*.s pics/*. S
FPDEF_antd64 = - DARCH_anu64

FPDEF_spar c = -DCG89 - DARCH v8pl us - DFPADD_TRAPS_| NCOVPLETE_ON_NAN
FPDEF_spar cv9 = - DARCH v9 - DFPADD_TRAPS_| INCO\/PLEI'E ON_NAN
FPDEF = $( FPDEF_$( TARGET_ARCH) )
ASFLAGS = -P -D_ASM $( FPDEF)

XARCH_spar c = v8pl us

XARCH_spar cv9 = v9

XARCH_i 386 = {80387

XARCH_amd64 = and64

XARCH = $( XARCH_$( TARGET_ARCH) )
ASOPT_spar ¢ = -xar ch=$( XARCH) $(AS_PI CFLAGS)
ASOPT_sparcv9 = -xarch=$( XARCH) $(AS_PI CFLAGS)
ASOPT_i 386 =

ASOPT_and64 = -xar ch=$( XARCH) $( AS_PI CFLAGS)
ASCPT = $( ASOPT_$( TARGET_ARCH) )
ASFLAGS += $( ASOPT)

CPPFLAGS sparc = - DFPADD_TRAPS_| NCOVPLETE_ON_NAN \

DFDTOS_TRAPS_| NCOVPLETE_| N_FNS_MODE
CPPFLAGS += $( CPPFLAGS_$( MACH) )
ASFLAGS += $( CPPFLAGS)
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new usr/src/lib/libm comon/C/ copysign.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
24 */

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak copysign = __copysign

32 #endi f

32 #include "l'i bmh"

34 doubl e

35 copysi gn(doubl e x, double y) {

36 int hx, hy;

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

39 hy = ((int *) &)[H WORD];

40 return (hx ~ hy) >=0? (x) : (-x);
41

__unchanged_portion_omtted_
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new usr/src/lib/libm comon/C hypot.c
5262 |ibmneeds to be carefully unifdef’d
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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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */
30 #if defined( ELFOBJ)
30 #pragma weak hypot = __ hypot
32 #endi f
32 /* I NDENT OFF */
33 /*
34 * Hypot(x, )
35 * by KC. Ng for SUN 4.0 |ibm updated 3/11/2003.
36 * Method :
37 * A Wien rounding is rounded-to-nearest:
38 * If z=x* x+y *yhas error less than sqrt(2) / 2 ulp than
39 * sqrt(z) has error less than 1 ulp
40 * So, conpute sqgrt(x*x+y*y) with sone care as follows:
41 * Assune x >y > 0;
42 = 1. Check whether save and set rounding to round-to-nearest
43 = 2. if x > 2y use
44 * xh*xh+(y*y+((x-xh)*(x+xh))) for x*x+y*y
45 * where xh = x with lower 32 bits cleared; else
46 = 3. if x <= 2y use
47 * x2h*yh+((x-y) * (x y)+(x2h*(y yh) +(x2-x2h) *y) )
48 * where x2 = 2*x, x2h with lower 32 bits cleared, yh =y with
49 * lower 32 bits chopped
50 *
51 * B. Wen rounding is not rounded-to-nearest:
52 * The follow ng (nagic) fornula will yield an error less than 1 ulp.
53 * zZ =sqgrt(x * x +y *y
54 * hypot(x, y) =x + (y / ((x +2) /y))
55 *
56 * NOTE: DO NOT renove parenthsis!
*
*

Speci al cases:

new usr/src/lib/libm comon/C hypot.c 2
* hypot(x, y) is INFif x or y is +INF or -INF; else
* hypot (x, y) is NANif x or y is NAN
*
* Accuracy:
* hypot (x, y) returns sqrt(x"2+y”2) with error less than 1 ulps
* (units in the last place)
*
/
#include "libmh"
static const double
zero = 0.0,
oneplu = 1.00000000000000022204e+00, /* 0x3ff00000 1 = 1+2**-52 */
twonb3 = 1.11022302462515654042e- 16, /* 0x3ca00000 0 = 2**-53 */
twonv68 = 6.441148769597133308e- 232, [* 2N-768 */
two768 = 1.552518092300708935e+231; /* 27768 */
/* 1 NDENT ON */
doubl e
hypot (doubl e x, double y) {
doubl e xh, yh, w, ax, ay;
int i, j, nx, ny, ix, iy, iscale = 0;
unsigned Ix, ly;
ix = ((int *) &)[H WORD] & ~0x80000000;
Ix = ((int *) &)[ LOWORD];
iy = ((int *) &)[H WORD] & ~0x80000000;
, ly = ((int *) &)[LOWORD];
*
* Force ax = | x| ~>~ ay = |y|
*
/
if (iy >ix) {
ax = fabs(y);
ay = fabs(x);
i = ix;
ix = |y,
iy =
i = Ix
Ix = Iy,
ly =1i;
} else {
ax = fabs(x);
ay = fabs(y);
}
nx = ix >> 20;
ny =iy >> 20;
i =nmx-ny
/*
*/x >= 27500 (x*x or y*y nay overfl ow)
*
if (nx >= 0x5f3) {
if (nx == Ox7ff) { /* inf or NaN, signal of sNaN */
if (((ix - 0x7ff00000) | Ix) ==0)
retur ax == ay ? ay @ ax);
else if (((|y - 0x7ff00000) | ly) == 0)
return (ay == ax ? ax : ay);
el se
return (ax * ay); /* + ->* for Cheetah */
} elseif (j > 32) { [* x >y *]
if (j <= 53)
ay *= twonb3;
ax += ay;
if (((|nt *) &ax) [ HHWORD] == 0x7f f 00000)
= VIDI|bmerr(x y, 4);
return (ax)
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125
126
127
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

| *

}

ax *= twonv68;

ay *= twonv68;

iscale = 2;

ix -= 768 << 20;

iy -= 768 << 20;
}

* y < 270-450 (x*x or y*y may underfl ow)
*/

* ok kb 3k

/

else if (ny < 0x23d) {
if ((ix ] Ix) ==0)
return (ay);
if ((y ] ly) ==0)
return (ax);

if (j >53) [* x >>y */
return (ax + ay);
iscale = 1;

if (ax == zero) /* guard subnormal

return (ax);
ix = ((int *) &ax)[H WORD];

} else
ix += 768 << 20;
if (ny ==0) {
if (ay == zero) /* guard subnormal
return (ax * twon¥68);
iy = ((int *) &ay)[H WORD|;
} else

iy += 768 << 20;
j = (ix >>20) - (iy >> 20);
if (j »>32) { [* x >y */
if (] <= 53)
ay *= twonb3;
) return ((ax + ay) * twon¥68);
} elseif (j >32) { [* x >y */]
if (j <= 53)
ay *= twonb3;
return (ax + ay);

}

flush to zero */

flush to zero */

Medi um range ax and ay with max{|ax/ay]|,|ay/ax|} bounded by 2732

check rounding node by conparing oneplu*oneplu with oneplu+twonb3.

Make sure the conputation is done at run-tine.

if (((Ix] ly) <<5) ==0) {
ay = ay * ay;
ax += ay / (ax + sqgrt(ax * ax + ay));
} else
if (oneplu * oneplu != oneplu + twonb3) {
/* round-to-zero, positive, negative node */
/* magic fornula wth | ess than an ulp error */
w = sqrt(ax * ax + ay * ay);
ax += ay / ((ax +w) / ay);
} else {
/* round-to-nearest node */
w = ax - ay;
if (w>ay) {
((int *) &h)[H WORD] = ix;
((int *) &xh)[LOWORD] =

0;
ay = ay * ay + (ax - xh) * (ax + xh);

ax - sgrt(xh * xh + ay);
} else {

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

191 ax = ax + ax;

192 ((int *) &h)[H WORD] =

193 ((int *) &h)[LOMORD] = O;
194 ((int *) &h)[HWORD] = iy;
195 ((int *) &h)[LONORD] = O;
196 ay =w* w+ ((ax - xh)

197 ax = sqrt(xh * yh + ay);

198 }

199

200 if (iscale > 0) {

201 if (iscale == 1)

202 X *= twonves;

203 el se {

204 ax *= two768;

205 if (((int *) &x)[H WORD] == 0x7ff00000)
206 ax = _SVID libmerr(x,
207 }

208

209 return (ax);

210 }

__unchanged_portion_omtted_

Y,

i x + 0x00100000;

/* nust generate side effect

4);

*'yh + (ay - yh) * ax);

here */



new usr/src/lib/libm comon/Cilogb.c 1 new usr/src/lib/libm comon/Cilogb.c

LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 58 #endlf /* defl ned( XSG */
2226 Mon Cct 27 12:36:39 2014 60 #endif /* defined(USE_FPSCALE) */
new usr/src/lib/libm comon/Cilogb.c
5262 |ibmneeds to be carefully unifdef’d 60 static int
5268 |ibmdoesn’'t need to hide synbols which are already | ocal 61 raise_invalid(int v) { /* SUSv3 requires ilogb(0,+/-Inf,NaN) raise invalid */
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE] 62 #Ifndef Ilnt
1/* 63 if ((__xpg6 & _C99SUSv3_ilogb_OI nfNaN_raises_invalid) != 0) {
2 * CDDL HEADER START 64 static const double zero = 0.0;
3 = 65 vol atil e doubl e dumy;
4 * The contents of this file are subject to the terms of the
5 * Common Devel opnent and Distribution License (the "License"). 67 dummy = zero / zero;
6 * You may not use this file except in conpliance with the License. 68
7 * 69 #endif
8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE 70 return (v);
9 * or http://ww. opensol aris.org/os/licensing. 71}
10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License. 73 int
12 = 74 i1 ogb(double x) {
13 * When distributing Covered Code, include this CDDL HEADER i n each 75 int *px = (int *) &, k = px[H WORD] & ~0x80000000;
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * |f applicable, add the follow ng below this CODL HEADER, with the 77 if (k < 0x00100000) {
16 * fields enclosed by brackets "[]" replaced with your own identifying 78 if ((px[LOAMORD] | k) == 0)
17 * information: Portions Copyright [yyyy]l [nane of copyright owner] 79 return (raise_invalid(0x80000001));
18 * 80 el se {
19 * CDDL HEADER END 81 #if defined(__x86)
20 =/ 83 #if defined(USE_FPSCALE) || defined(__x86)
82 X *= twob2;
22 | * 83 return (((px[H WORD] & 0x7ff00000) >> 20) - 1075);
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved. 84 #el se
24 =/ 85 return (ilogb_subnornal (k, px[ LOAORD]));
25 /* 86 #endif
26 * Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved. 87 }
27 * Use is subject to license terns. 88 } else if (k < 0x7ff00000)
28 */ 89 return ((k >> 20) - 1023);
90 el se
30 #if defined(ELFOBJ) 91 return (raise_invalid(Ox7fffffff));
30 #pragma weak ilogbh = _ ilogb 92 }
32 #endif __unchanged_portion_omtted_

32 #include "l'i bmh"
33 #include "xpg6. h" /* __xpg6 */

35 #if defined(__x86)

37 #if defined(USE_FPSCALE) || defined(__x86)

36 static const double two52 = 4503599627370496. 0;

37 #el se

38 /*

39 * v: high part of a non-zero subnormal |x|; w low part of |x]|
*
/

41 static int
42 il ogb_subnormal (unsi gned v, unsigned w) {

43 int r =-1022 - 52,

45 if (v)

46 r += 32;

a7 el se

48 vV =W

49 if (v & Oxffff0000)

50 r += 16, v >>= 16;
51 if (v & 0xff00)

52 r += 8, v >>= §;
53 if (v & 0xf0)

54 r += 4, v >>= 4;
55 VvV <<=

56 return (r + ((Ooxffffaab0 >> v) & 0x3));
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new usr/src/lib/libmcomon/C/libmprotos.h
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 pernissions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [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 M crosystens,
26 * Use is subject to license terns.

Inc. Al rights reserved.

27 */

29 #ifndef _C LI BM PROTOS_H

30 #define _C LI BM_ PROTOS H

32 /*

33 * Many synbols used to be nanmespaced with libmto prevent collisions. Al
34 * but these two were otherwise scoped | ocal and directly bound, so that
35 * collision could not occur.

36 *

37 * For reasons unknown, these two are global (but private).
38 */

32 #ifdef LIBMOPT_BU LD

33 #define _TBL_cos __librmopt _TBL_cos

34 #define _TBL exp2 512 __libmopt _ TBL_ _exp2_512
35 #define _TBL_ipio2_inf I'i bopt _TBL_i pi 02_i nf
36 #define _TBL_jlog_nl —libmopt_TBL_j | og_n1
37 #define _TBL_jlog_n2 i bropt _TBL_jl og_n2
38 #define _TBL_jlog_pl " libnopt_TBL_j | og_p1l
39 #define _TBL_jlog_p2 “librmopt _TBL_j | og_p2
40 #define _TBL_| ogl0 —libmopt _TBL_| 0g10

41 #define _TBL_| 0og2_14 —_|l'ibnopt _TBL_| 0og2_14
42 #define _TBL _log2_9 __libmopt _TBL_l 0g2_9
43 #define _TBL_sin I'i bropt _TBL_si n

44 #define _TBL_sincosx —_|'i bropt _TBL_si ncosx
45 #define _TBL_xexp Ilbrropt TBL_xexp

46 #define _TBL_xl og |'i bropt _TBL_xI og

47 #define __k_cos_ Ilbm)pt k_cos_

48 #define __k_sin_ |'i bnopt __k_sin_

49 #define __k_sincos_ “libmopt __k_sincos_
50 #define __reduction ~libnopt __reduction
51 #define __rem pio2 __libmopt __rem pi 02

52 #define _r em pi 02m i bropt __rem pi 02m
53 #el se 7* defi ned( LI BMOPT_BUI LD) */

new usr/src/lib/libmcomon/C/|ibmprotos.h

#i f def LI BM BUI LD
#define _SVID libme
#define _TBL_atan
#define _TBL_atanl
#define _TBL_atan_hi
#define _TBL_atan_l|o
#define _TBL_exp2_h
#define _TBL_exp2_lo
#define _TBL_iplo2_i
#define _TBL_| og
#define _TBL_| og2_hi
#define _TBL_|0g2 | o
#define _TBL_| og_hi
#define _TBL _log_lo
#define _TBL_si ncos
#define _TBL_si ncosx
#define _TBL_tan_hi
#define _TBL_tan_lo
#define __k_cexp
#define __|
#def i ne
#defi ne
#defi ne
#define __k_
#def i ne
#def i ne
#defi ne
#define _ k_
#def i ne
#def i ne
#defi ne
#defi ne
#defi ne
#def i ne
#defi ne
#defi ne
#defi ne
#def i ne
#defi ne
#defi ne
#defi ne
#def i ne
#defi ne
#defi ne
#defi ne
#def i ne
#def i ne
#defi ne
#def i ne
#def i ne
#def i ne
#defi ne
#def i ne
#defi ne
#def i ne
#defi ne
#defi ne
#defi ne
#def i ne
#defi ne
#endi f
#endi f

__reduction
__rempio2
rem pi o2m
—_k_cosf
—_k_cosl
—k_ _I gammal
—_k_si ncosf
—_k_si ncosl
__k_sinf
__k_sinl
__k_tanf
__k_tanl
__poly_libmm
__rem pi o2l
_TBL_atanl _h
_TBL_atanl _|
_TBL_cosl _hi
“TBL cosl _lo
_TBL_expl _hi
“TBL_expl _lo
_TBL_expndl
“TBL_expmil x
_TBL_i pi o2l
_TBL_| ogl _hi
_TBL_logl _Ilo
“TBL_r_atan
_TBL_r_atan
“TBL_sinl _hi
_TBL_sinl_lo
_TBL_tanl _hi
TBL_tanl _lo

#i f ndef
#i f def
#define

_ASM
~STDhC

_P(p) p

rr

nf

i
(o]

_inf

hi
1o

mSVID |ibmerr
m_TBL_at an
m TBL_at anl

3
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@
it
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?

m TBL_atan_| o
m_TBL_exp2_hi
m TBL_exp2_l o
m_TBL |p|02 i nf
m TBL_| og

m _TBL_| 0g2_hi
m TBL_| 0g2_| o
m TBL_| og_hi
mTBL_log_l o
m_TBL_si ncos
m_TBL_si ncosx
m TBL_t an_hi
m TBL_tan_|l o
m_k_cexp
m_k_cexpl
m_k_clog_r
m_k_clog_rl
m__k_atan2
m_k_at an2l
1_k_cos

1 _k_| gamma
1_k_sin
1_k_sincos
1_k_tan
1_reduction
1_rempio2
rem pi 02m
m__k_cosf

3333

3333

3
T
&
o
@

1k _I gammal
1_k_si ncosf
1_k_si ncosl

1 _k_sinf
1_k_sinl
1_k_tanf
1_k_tanl

1 _poly_libng
rem pi o2l

1 TBL_at anl _hi
1 TBL_atanl _| o
1 TBL_cosl _hi
1 TBL_cosl | o
1 TBL_expl _hi
1 TBL_expl _l o
1 TBL_expntl
1 TBL _expmil x
1 TBL_i pi oZI

1 TBL_| ogl _hi
1 TBL_l ogl _| 0
1 TBL_r_atan_hi
1TBL_r_atan_l o
1 TBL_si nl _hi

m T TBL_sinl _lo

i bm TBL_t anl _hi
—libmTBL_tanl _lo

_inf
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/* defined(LI BMOPT_BUI LD) */

—~———

—~———

——— e — — —

e e e e e —

* ok k% EE

* Ok Ok ok F Ok % O

¥ ok Sk Ok k Ok Sk b Sk ok R ok SRk Sk bk O % Ok F 3k Ok % % 3k

not used

not used by
not used by
not used by
not used by
not used by
not used by
not used by
not used by
not used

not used

C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
i386 only */
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/
C99 |ibm*/

by -1sunmath

-1 sunmat h
-1 sunmat h
-1 sunmat h
-l sunmat h

-1 sunmat h
-l sunmat h
-1 sunmat h
-l sunmat h

by -I|sunnath
by -1sunmath
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45 #el se
46 #define __P(p) ()
47 #endi f

49 #include <sys/ieeefp. h>

51 extern double _SVID libmerr __P((double, double, int));
52 extern doubl e k_cos __P((doubl e, double));

53 extern double —_k_cos_ _ P((double *));

54 extern double — k_| Igarma __P((double, int *));

55 extern double —__k_sin _ P((double, doubl e));

56 extern double __k_sin_ _ P((double *));

57 extern double __k_sincos __P((double, double, double *));

58 extern double —_k_sincos_ _ P((double *, double *));
59 extern double —__k_tan _ P((double, double, int));
60 extern double _ k_cexp _ P((double, int *

));
61 extern |ong doubl e _k cexpl __P((long doubl e, int *));
62 extern double k_clog_r __P((doubl e, double, double *));
63 extern long double __k clog rl _ P((long double, |ong doubl e,
64 extern double __k_atan2 __P((doubl e, double, doubl e *));

65 extern | ong doubl e k_atan2| ((I ong doubl e, long double, Iong double *));

66 extern int __rempio2 _ P((double, double *));

67 extern int __rem pio2m P((double * double *, int, int, int,

69 /*
70 * entry points that are in-lined
71 */

72 extern doubl e copysign P((doubl e, double));

73 extern int finite _ P((double));

74 extern enum fp_class_type fp_class __P((double));
75 extern double infinity _ P((void));

76 extern int isinf _ P((double));

77 extern int signbit __P((double));

79 [*
80 * new C99 entry points
81 */

82 extern double fdim__P((double, double));

83 extern double fna __P((doubl e, double, double));
84 extern double fnax _ P((doubl e, double));

85 extern double fmn __P((double, double));

86 extern double frexp __P((double, int *));

87 extern double Idexp __P((double, int));

88 extern doubl e nodf _ P((double, double *));

89 extern double nan __P((const char *));

90 extern doubl e nearbyint __ P((double));

91 extern double nexttoward _ P((double, |ong double));
92 extern double renguo __ P((doubl e, double, int *));
93 extern double round __P((double));

94 extern double scalbln __P((double, long int));

95 extern double tgamma __P((double));

96 extern double trunc P((doubl e));

97 extern float fdinf __P((float, float));

98 extern float fmaf __P((float, float, float));
99 extern float fmaxf __P((float, float));

100 extern float fmnf _ P((float, float));

101 extern float frexpf __P((float, int *));

102 extern float |dexpf __P((float, int));

103 extern float nmodff __P((float, float *));

104 extern float nanf __P((const char *));

105 extern float nearbyintf _ P((float));

106 extern float nextafterf _ P((float, float));

107 extern float nexttowardf _P((float, | ong doubl e));
108 extern float remguof _ P((float, float, int *));
109 extern float roundf _ P((float));

110 extern float scalblnf __P((float, long int));

| ong double *));

new usr/src/lib/libmcomon/C/|ibmprotos.h

t));
)

111 extern float tgammaf __ P( oa
at
g doubl e, int *);
f

(
112 extern float truncf _ P((f
113 extern long double frexpl(
114 extern long double fdini

flo

| oa

o

__P

115 extern long double fmal __P(
P

P

n
((l ong doubl e, Iong double));

(I ong doubl e, |ong doubl e, Iong doubl e));
116 extern | ong doubl e fmaxl| I ong doubl e, |ong double));
117 extern long double fmnl __| |

118 extern long double Idexpl __P((

119 extern |ong doubl e nodfl P( (1

120 extern long double nanl __P(

121 extern | ong doubl e nearbyi nt

ong doubl e, |ong doubl e));

long double, int));

ong doubl e, |ong double *));
onst char *))

((
((
P(
((
(c
I __P((long doubl e));

122 extern long double nextafterl _ P((long double, i ong double));
123 extern |long doubl e nexttowardl __P((long double, |ong double));
124 extern |ong doubl e remguol __P((Tong double, |ong double, int *));
125 extern | ong doubl e roundl P((1 ong doubl e))
126 extern long double scalblnl __P((long double, long int));
127 extern | ong doubl e tgammal __P((long doubl e))
128 extern |long double truncl _ P((long double));
129 extern long int Irint _ P((double));
130 extern long int Irintf _ P((float));
131 extern long int Irintl P((Iong double))
132 extern long int Iround _ P((double));
133 extern long int lroundf _ P((float));
i

134 extern long int lroundl __P((long doubl e));

135 extern long long int Ilrint _ P((double));

136 extern long long int Ilrintf __P((float));

137 extern long long int Ilrintl __P((long double))
138 extern long long int Ilround __P((doubl e))

139 extern long long int Ilroundf __P((float));

140 extern long long int Ilroundl __P((long doubl e));
141 #endif [/* _ASM */

143 #endif /* _C_LIBM PROTOS_H */



new usr/src/lib/libmcomon/C/|ibmsynonyns. h 1

R R R R

23508 Mon Cct 27 12:36:40 2014
new usr/src/lib/libmcomon/C/|ibmsynonyns. h
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

new usr/src/lib/libmcomon/C/|ibmsynonyns. h

I f applicable,

CDDL HEADER END

add the follow ng below this CDDL HEADER, with the
fields enclosed by brackets "[]"
information:

replaced with your own identifying

Portions Copyright [yyyy] [name of copyright owner]

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 governi ng perm ssions
11 * and linmtations under the License.
12 *
13 * When distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
*
*
*
*
*
*

/
22 /*

25 [ *

23 * Copyright 2011 Nexenta Systens, Inc.
*/

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

28 */

30 #ifndef

33 #if !defined(lint)

_LI BM_SYNONYNMS_H
31 #define _LI BM_SYNONYMS_H

33 #if defined( ELFOBJ) && !defined(lint)

rights reserved.

rights reserved.

35 #define cabs __cabs /* C99 <conpl ex. h> */
36 #define cabsf __cabsf /* C99 <conpl ex. h> */
37 #define cabsl __cabsl /* C99 <conpl ex. h> */
38 #define cacos __cacos /* C99 <conpl ex. h> */
39 #define cacosf __cacosf /* C99 <conpl ex. h> */
40 #define cacosl __cacosl /* C99 <conpl ex. h> */
41 #define cacosh __cacosh /* C99 <conpl ex. h> */
42 #define cacoshf __cacoshf /* C99 <conpl ex. h> */
43 #define cacoshl __cacoshl /* C99 <conpl ex. h> */
44 #define carg __carg /* C99 <conpl ex. h> */
45 #define cargf __cargf /* C99 <conpl ex. h> */
46 #define cargl __cargl /* C99 <conpl ex. h> */
47 #define casin __casin /* C99 <conpl ex. h> */
48 #define casinf __casinf /* C99 <conpl ex. h> */
49 #define casinl __casinl /* C99 <conpl ex. h> */
50 #define casinh __casinh /* C99 <conpl ex. h> */
51 #define casinhf casi nhf /* C99 <conpl ex. h> */
52 #define casinhl __casinhl /* C99 <conpl ex. h> */
53 #define catan __catan /* C99 <conpl ex. h> */
54 #define catanf __catanf /* C99 <conpl ex. h> */
55 #define catanl cat anl /* C99 <conpl ex. h> */
56 #define catanh __catanh /* C99 <conpl ex. h> */
57 #define catanhf __cat anhf /* C99 <conpl ex. h> */
58 #define catanhl __catanhl /* C99 <conpl ex. h> */
59 #define ccos __ccos /* C99 <conpl ex. h> */

60 #define ccosf __ccosf
61 #define ccosl __ccosl
62 #define ccosh __ccosh
63 #define ccoshf __ccoshf
64 #define ccoshl __ccoshl
65 #define cexp __cexp
66 #define cexpf __cexpf
67 #define cexpl __cexpl
68 #define ci mg __cimg
69 #define ci magf __ci magf
70 #define ci magl __cinmagl
71 #define clog _clog
72 #define cl ogf __clogf
73 #define clogl __clogl
74 #define conj __conj
75 #define conjf _conjf
76 #define conjl __conjl
77 #define cpow __cpow
78 #define cpowf __cpowf
79 #define cpow __cpowl
80 #define cproj __cproj
81 #define cprojf _cprojf
82 #define cprojl _cprojl
83 #define creal __creal
84 #define crealf _crealf
85 #define creall __creall
86 #define csin _csin
87 #define csinf __csinf
88 #define csinl __csinl
89 #define csinh __csinh
90 #define csinhf __csinhf
91 #define csinhl __csinhl
92 #define csqrt __csqrt
93 #define csqrtf _csqrtf
94 #define csqrtl _csqrtl
95 #define ctan __ctan
96 #define ctanf __ctanf
97 #define ctanl __ctanl
98 #define ctanh __ctanh
99 #define ctanhf __ctanhf
100 #define ctanhl __ctanhl
101 #define abrupt_underflow_ __abrupt _underfl ow_
102 #define acos __acos
103 #define acosd __acosd
104 #define acosdf __acosdf
105 #define acosdl __acosdl
106 #define acosf __acosf
107 #define acosh __acosh
108 #define acoshf __acoshf
109 #define acoshl __acoshl
110 #define acosl __acosl
111 #define acosp __acosp
112 #define acospf __acospf
113 #define acospi __acospi
114 #define acospif __acospif
115 #define acospil __acospil
116 #define acospl __acospl
117 #define aint __aint
118 #define aintf _aintf
119 #define aintl _aintl
120 #define anint __anint
121 #define anintf _anintf
122 #define anintl __anintl
123 #define annuity _annuity
124 #define annuityf __annui tyf
125 #define annuityl __annuityl

B e e
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390 #define ig_isnan_ __ig_isnan_ 456 #define | ogl0f __loglof
391 #define iq_isnormal _ __iqg_isnormal _ 457 #define | 0gl0l __loglol
392 #define iq_issubnornal _ __ig_issubnormal _ 458 #define | oglp _ loglp
393 #define ig_iszero_ __ig_iszero_ 459 #define | oglpf __loglpf
394 #define ig_signbit_ __iqg_signbit 460 #define | oglpl __loglpl
395 #define ir_finite_ _ir_finite_ 461 #define | og2 __log2
396 #define ir_fp_class _ir_fp_class 462 #define | og2f __log2f
397 #define ir_ilogb_ _ir_ilogb_ 463 #define | og2l __log2l
398 #define ir_irint_ _dr_irint_ 464 #define | ogb | ogb
399 #define ir_isinf_ _ir_isinf_ 465 #define | ogbf __| ogbf
400 #define ir_isnan_ ir_isnan_ 466 #define | ogbl | ogbl
401 #define ir_isnormal _ __ir_isnormal _ 467 #define | ogf __logf
402 #define ir_i ssubnormal _ ir_issubnormal _ 468 #define | ogl __logl
403 #define ir_iszero_ _ir_iszero_ 469 #define max_nor mal __max_nor mal
404 #define ir_nint_ ir_nint_ 470 #define nax_nor nal f __max_nor nal f
405 #define ir_signbit_ ir_signbit 471 #define nmax_nornal | __max_nor nal |
406 #define irint _irint 472 #defi ne max_subnor mal __max_subnor nal
407 #define irintf _irintf 473 #define max_subnor mal f __max_subnor mal f
408 #define irintl _irintl 474 #define max_subnornmal | __max_subnor mal |
409 #define isinf __isinf 475 #define m n_nor mal __mn_nor mal
410 #define isinff _isinff 476 #define m n_nornal f __mn_nornual f
411 #define isinfl __isinfl 477 #define m n_nornall __mn_nornmall
412 #define isnan __isnan 478 #define m n_subnor nal __m n_subnor nal
413 #define isnanf __isnanf 479 #define m n_subnornal f __m n_subnor nal f
414 #define isnanl __isnanl 480 #define m n_subnornal | __m n_subnor mal |
415 #define isnornal __isnormal 481 #define nodf __nodf
416 #define isnornalf __isnornualf 482 #define nodff __nodf f
417 #define isnornall __isnornal 483 #define nodfl __nodfl
418 #define i ssubnornmal __i ssubnor nal 484 #define nan __nan
419 #define issubnormal f __i ssubnormal f 485 #define nanf __nanf
420 #define issubnornall __issubnornal | 486 #define nanl __nanl
421 #define iszero __iszero 487 #defi ne near byi nt __nearbyint
422 #define iszerof __iszerof 488 #define nearbyintf __nearbyintf
423 #define iszerol __iszerol 489 #define nearbyintl __nearbyintl
424 #define jO _jo 490 #define nextafter __nextafter
425 #define | Of __jof 491 #define nextafterf __nextafterf
426 #define jOI _jol 492 #define nextafterl __nextafterl
427 #define |1 _J1 493 #define nexttoward __nexttoward
428 #define | 1f _j1f 494 #defi ne nexttowar df __nextt owar df
429 #define 1l i 495 #define nexttowardl __nexttowardl
430 #define |n _qn 496 #define nint _nint
431 #define |nf _inf 497 #define nintf __nintf
432 #define |nl _nl 498 #define nintl __nintl
433 #define | dexp __ldexp /* S10 */ 499 #define nonstandard_arithmetic _ nonstandard_arithmetic
434 #define | dexpf __| dexpf /* S10 */ 500 #define nonstandard_arithnetic_ _ nonstandard_arithmetic_
435 #define | dexpl | dexpl /* S10 */ 501 #define pow __pow
436 #define | gamma | gamma 502 #define pow_di __pow_di
437 #define | gamma_r __lgamma_r 503 #define pow_li __pow li
438 #define | ganmaf __| gammaf 504 #define pow ri __pow_ri
439 #define | ganmaf _r | gammaf _r 505 #define powf __powf
440 #define | ganmal | gammal 506 #define pow __powl
441 #define | ganmal _r __lganmal _r 507 #define q_copysign_ __qg_copysign_
442 #define Ilrint _Ilrint /* C99 */ 508 #define q_fabs_ _q_fabs_
443 #define Ilrintf _Ilrintf /* C99 */ 509 #define q_fnod_ __q_fnod_
444 #define Ilrintl _llrintl /* C99 */ 510 #define qg_infinity_ _q_infinity_
445 #define |1 round __Ilround /* C99 */ 511 #define q_max_nornal _ __qg_max_nor mal _
446 #define I roundf __I'l'roundf /* C99 */ 512 #define q_max_subnormal _ __q_max_subnor mal _
447 #define |1 roundl __I'lroundl /* C99 */ 513 #define g_m n_nornal _ _g_mn_normal _
448 #define Irint _lrint /* C99 */ 514 #define g_m n_subnormal _ __g_m n_subnormal _
449 #define Irintf _lrintf /* C99 */ 515 #define gq_nextafter_ __qg_nextafter_
450 #define Irintl _lrintl /* C99 */ 516 #define q_quiet_nan_ __g_quiet_nan_
451 #define |round __lround /* C99 */ 517 #define q_remai nder_ __g_renmai nder _
452 #define | roundf __lroundf /* C99 */ 518 #define qg_scal bn_ __q_scal bn_
453 #define | roundl __lroundl /* C99 */ 519 #define qg_signaling_nan_ __qg_signaling_nan_
454 #define | og _log 520 #define quiet_nan __quiet_nan
455 #define | 0gl0 __loglo 521 #define quiet_nanf __qui et_nanf
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__r_atan_
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__r_atanh_
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r_infinity_
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_qui et _nan_
_remai nder _
_rint_

_scal b_

_scal bn_
_set_addrans_
_shufrans_
_signaling_nan_
_significand_
_sin_
_sincos_
sincosd_

si ncosp_

si ncospi _
_sind_

si nh

r_yn_
renmai nder
renmai nder f
remai nder |
renguo

r emguof

r enqguol

rint

rintf

rintl

round

roundf

roundl

scal b

scal bf

scal bl
scal bl n
scal bl nf
scal bl nl

scal bn

scal bnf

scal bnl

si gf pe

si gf pe_

si gnal i ng_nan
si gnal i ng_nanf
si gnal i ng_nan
si gnbi t

si gnbi tf

si gnbi t

si gngam

si gngant

si gngam
significand
si gni fi candf
si gni fi candl
sin

si ncos

si ncosd

si ncosdf

__r_quiet_nan_
__r_renmai nder _
_r_rint_
_r_scalb_
__r_scal bn_
__r_set_addrans_
__r_shufrans_
__r_signaling_nan_
__r_significand_
_r_sin_
__r_sincos_
__r_sincosd_
__r_sincosp_
__r_sincospi_
_r_sind
r_sinh

_r_sinp_

n
__remai nder
__renui nder f
__remai nder|
__renmquo
__renquof
__remuol

_rint

_rintf

_rintl

__round
__roundf
__roundl
__scalb

__scal bf

__scal bl
__scalbln
__scal bl nf
__scal bl nl
__scal bn

__scal bnf

__scal bnl
__sigfpe
__sigfpe_
__signaling_nan
__signaling_nanf
__signaling_nanl
__signbit
__signbitf
__signbitl
__signgam
__signganf
__signgam
__significand
__significandf
__significandl
_sin

__sincos
__sincosd
__sincosdf
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si
Si
Si
Si
Si
Si
si
Si

ncosd
ncosf
ncosl
ncosp
ncospf
ncosp
ncospi f
ncospi

i ncospl

nd

i ndf
i ndl
i nf
i nh
i nhf

standard_arithnetic
standard_arithnmetic_

tan

tand

t andf

tandl

tanf

tanh

t anhf

tanhl

tanl

tanp

t anpf

tanpi
tanpif
tanpi |

t anpl

t gamma

t ganmaf

t gammal
trunc
truncf
truncl
u_addrans_
u_l crans_
u_l ' meran_
u_l I merans_
u_macran_
u_macr ans_
u_shufrans_
yo

yOf

yol

yl

y1f

y1l

yn

ynf

ynl

si ncosdl

si ncosf
__sincosl
si ncosp
si ncospf
si ncospi
__sincospif
si ncospi |
si ncospl
sind
__sindf

si ndl

si nf

si nh
__sinhf

~_standard_arithnetic

__standard_arithnetic_

__tan

__tand
__tandf
__tandl

__tanf

__tanh
__tanhf
__tanhl

__tanl

__tanp
__tanpf
__tanpi
__tanpif
__tanpil
__tanpl
__tgamma
__tganmaf
__tgammul
__trunc
__truncf
__truncl
__u_addrans_
_u_lcrans_
__u_llmeran_
_u_llmerans_
__u_macran_
__u_macrans_
__u_shufrans_
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721 |*
722 * these are libdl entry points

723 */

724 #define dlclose _dl cl ose

725 #define dl open _dl open

726 #define dl sym _dl sym

728 | *

729 * these are libc entry points

730 */

731 #define finite _finite

732 #define fpclass _fpclass

733 #define isnand _isnand

734 #define sigaction _sigaction

735 #define sigenptyset _si genptyset
736 #define unordered _unor dered

737 #define wite _wWite

738 #ifdef _REENTRANT

739 #define mutex_| ock _mutex_| ock
740 #define mutex_unl ock _nut ex_unl ock
741 #define thr_getspecific _thr_getspecific
742 #define thr_keycreate _thr_keycreate
743 #define thr_nain thr_main

744 #define thr_setspecific
745 #endi f

747 #endif /* !defined(lint) */

747 #endif /* defined(ELFOBJ) && !defined(lint) */

749 #endif /* _LI BM SYNONYMS_H */

“thr_setspecific
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new usr/src/lib/libm comon/C/ | ogb.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak | ogb =
31 #pragma weak _|logb = _ | ogb
33 #endi f

33 #include "libmh"
34 #include "xpg6. h" /* __xpg6 */
35 #define _C99SUSv3_| ogb _C99SUSv3_| ogh_subnormal _is_like_il ogb

37 #if defined(__x86)

39 #if defined(USE_FPSCALE) || defined(__x86)

38 static const double two52 = 4503599627370496. 0;

39 #el se

40 /*

41 */v: hi gh part of a non-zero subnormal |x|; w |ow part of |x|
*

43 static int
44 il ogb_subnor nal (unsi gned v, unsigned w) {
i 2 52;

45 int r =-1022 - ;

47 if (v)

48 r += 32;

49 el se

50 vV =W,

51 if (v & Oxffff0000)

52 r += 16, v >>= 16;
53 if (v & 0xff00)

54 r += 8, v >>= §;
55 if (v & 0xf0)

56 r += 4, v >>= 4;
57 Vv <<= 1;

new

usr/src/lib/1ibm comon/C/|ogb.c

return (r + ((Oxffffaa50 >> v) & 0x3));
}
#endif /* defined(__x86) */

#endi f /* defined(USE_FPSCALE) */
doubl e
| ogb(doubl e x) {

int *px = (int *) &, k = px[H WORD] & ~0x80000000;

if (k < 0x00100000) {
if ((px[LOMORD] | k) ==
return (_SVID libmerr(x, x, 45)
else if ((__xpg6 & _C99SUSv3_| ogb) != 0)
#i f defined(__x86)
#if defined( USE_FPSCALE) || defined(__x86)
two52;

)
{

X *= ;
return ((double) (((px[H WORD] & 0x7ff00000) >> 20)
- 1075));
#el se
return ((double) ilogb_subnormal (k, px[LOWORD]));
#endi f
} else
return (-1022.0);
} else if (k < 0x7ff00000)
return ((double) ((k >> 20) - 1023));
el se
return (x * x);

}
__unchanged_portion_omtted_



new usr/src/lib/libm comon/C/ pow. c 1 new usr/src/lib/libm comon/C/ pow. c
LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 59 * 16 +| NF * % (_anythl ng except OY NAN) |S +O
10175 Mon Cct 27 12:36: 41 2014 60 * 17. -INF ** (anything) = -0 ** (-anything)
new usr/src/lib/libm comon/C/ pow. c 61 * 18. (-anything) ** (integer) is (-1)**(integer)*(+anything**integer)
5262 |ibmneeds to be carefully unifdef’d 62 * 19. (-anything except 0 and inf) ** (non-integer) is NAN
5268 |ibmdoesn’'t need to hide synbols which are already | ocal 63 *
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE] 64 * Accuracy
1/* 65 * pow(x,y) returns x**y nearly rounded. In particular
2 * CDDL HEADER START 66 * ow( i nt eger, i nt eger)
3 = 67 * al ways returns the correct integer provided it is representable.
4 * The contents of this file are subject to the terms of the 68 */
5 * Common Devel opnent and Distribution License (the "License").
6 * You may not use this file except in conpliance with the License. 70 #include "libmh"
7 0% 71 #include "xpg6. h" /* __xpg6 */
8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE 72 #define _C99SUSv3_pow _C99SUSv3_pow treats_Inf_as_an_even_int
9 * or http://ww. opensol aris.org/os/licensing.
10 * See the License for the specific |anguage governi ng perm ssions 74 static const double zero = 0.0, one = 1.0, two = 2.0;
11 * and limtations under the License.
12 = 76 extern const double _TBL_log2_hi[], _TBL_log2_lo[];
13 * When distributing Covered Code, include this CDDL HEADER i n each 77 static const doubl e
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE. 78 two53 = 9007199254740992. 0,
15 * |f applicable, add the follow ng below this CODL HEADER, with the 79 Al_hi = 2.8853900432586669921875,
16 * fields enclosed by brackets "[]" replaced with your own identifying 80 Al_l o = 3.8519259825035041963606002e- 8,
17 * information: Portions Copyright [yyyy]l [nane of copyright owner] 81 Al = 2.885390081777926817222541963606002026086e+0000,
18 = 82 A2 = 9.617966939207270828380543979852286255862e- 0001,
19 * CDDL HEADER END 83 A3 = 5.770807680887875964868853124873696201995e- 0001,
20 */ 84 BO_hi = 2.8853900432586669921875,
85 BO_l o = 3.8519259822532793056374320585e- 8,
22 /* 86 BO = 2. 885390081777926814720293056374320585689e+0000,
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved. 87 Bl = 9.617966939259755138949202350396200257632e- 0001,
24 */ 88 B2 = 5.770780163585687000782112776448797953382e- 0001,
25 /* 89 B3 = 4.121985488948771523290174512461778354953e- 0001,
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved. 90 B4 = 3.207590534812432970433641789022666850193e- 0001;
27 * Use is subject to license terns.
28 */ 92 static double
93 | 0g2_x(doubl e x, double *w) {
30 #if defined( ELFOBJ) 94 double f, s, z, gn, h, t;
30 #pragma weak pow = __ pow 95 int *px = (int *) &x;
32 #endi f 96 int *pz = (int *) &z;
97 int i, j, ix, n;
32 /*
33 * pow(x,y) return x**y 99 n =0;
34 = n 100 ix = px[ H WORD ;
35 * Method: Let x = 2 * (1+f) 101 if (ix >= O0x3fef03f1 & ix < 0x3ff08208) { /* 65/63 > x > 63/65 */
36 * 1. Conpute and return Iogz(x) in two pieces: 102 doubl e f1, v;
37 * 10g2(x) = wl + w2, 103 f = x - one
38 * where wl has 24 bits trailing zero. 104 if (((|x - 0x3ff00000) | px[LOWORD]) == 0) {
39 * 2. Performy*log2(x) by sinmulating nmuti-precision arithmetic 105 *w = zero;
40 * 3. Return x**y = exp2(y*log(x)) 106 return (zero); /* log2(1l)= +0 */
41 = 107 }
42 * Special cases: 108 gn = one / (two + f);
43 = 1. (anything) ** +0is 1 109 s =f * gn; [* |s|<2**-6 */
44 * 1’. 1 ** (anything) is 1 (C99; 1 ** +-INF/ NAN used to be NAN) 110 vV =5 * s
45 = 2. (anything) ** 1 is itself 111 h = (double) ((float) s);
46 * 3. (anything except 1) ** NAN is NAN ("except 1" is C99) 112 fl1 = (double) ((float) f);
47 = 4. NAN ** (anythlng except 0) is NAN 113 t =gn* (((f - two * h) - h* f1) - h* (f - fl));
48 * 5. +(|x] > 1) ** "+INFis +INF 114 s = h+t */
49 * 6. +(|x] >1) ** -INFis +0 115 f1 = h*BOIo+s*(v*(Bl+v*(BZ+v*(B3+v*B4))))
50 * 7. +(|x] <1) ** +4INFis +0 116 t =fl+1t * BO;
51 ~* 8. +-(|x] <1) ** -INFis +INF 117 h *= BO_hi;
52 * 9. -1 ** +-INFis 1 (C99; -1 ** +-INF used to be NAN) 118 s=(doub|e) ((float) (h +1t));
53 * 10. +0 ** (+anything except O, is +0 119 *w=t (s h);
54 * 11. -0 ** (+anything except O, NAN, odd integer) is +0 120 return (s)
55 = 12. +0 ** (-anything except 0, NAN) is +INF 121 }
56 * 13. -0 ** (-anything except O, NAN, odd integer) is +INF 122 1f (ix < 0x00100000) { /* subnormal x */
57 * 14. -0 ** (odd integer) = -( b0 *x (odd integer) ) 123 X *= two53;
58 * 15. +INF ** (+anything except 0, NAN) is +I NF 124 n = -53;
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125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

150 }

ix = px[ H WORD| ;

}

/* LARGE N */

n += ((ix + 0x1000) >> 20) - Ox3ff;
ix = (ix & Ox000fffff) | Ox3ff00000;
px[ HHWORD] = i x;

I = ix + 0x1000;

pz[HHWORD] = i & Oxffffe000;

pz[ LOAORD] = O0;

gqn = one / (x + z);

f X - Z;

s = f qn;

h = (double) ((float) s);

t =qgn* ((f - (h+h)y *z) - h?*f);
j = (i > 13) & Ox7f;

f =s*s;

t =t * Al +h* Al_|lo;

t += (s * f) * (A2 + f * A3);

gn = h * Al_hi;

s =n+ _TBL_log2_hi[j];

h =qgn + s;

t += _TBL_log2_lo[j] - ((h - s) - qgn);
f = (double) ((float) (h + t));
*w=t - (f - h);

return (f);

__unchanged_portion_onitted_

/* scale x to [1,2]

*/
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new usr/src/lib/libm conmon/ C/ scal bn. c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE]
1/*
* CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
24 |*

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

27 x|

29 #pragma weak scal bn = __scal bn

31 #include "libmh"

33 static const double

34 one =1.0,

35 huge = 1. 0e300,

36 tiny = 1. Oe- 300,

37 twonb4 = 5.5511151231257827021181583404541015625e- 17;

39 #if defined(__x86)
39 #if defined( USE . FPSCALE) || defined(__x86)
40 static const double two52 = 4503599627370496. 0;
41 #el se
*

43 * Nornulize non-zero subnormal x and return biased exponent of x in [-51,0]

44 =/
45 static int
46 il ogb_bi ased(unsi gned *px) {

47 int s =52;

48 unsigned v = px[ HHWORD] & ~0x80000000, w = px[LOWORD], t = v;
50 if (t)

51 s -= 32;

52 el se

53 t = w

54 if (t & Oxffff0000)

55 s -= 16, t >>= 16;
56 if (t & Oxffo00)

57 s -=8, t >>=8;
58 if (t & 0xf0)

59 S -= 4, t >>= 4;

new usr/src/lib/libmcomon/C scal bn. c

60 t <<= 1;

61 s -= (OxffffaaSO >> t) & 0x3;

62 if (s <32) {

63 v =(v<<s) | w>> (32 - 5s);
64 W <<= s

65 } else {

66 vV = w<< (s - 32);

67 w = 0;

68 }

69 px[ HHWORD] = (px[H WORD] & 0x80000000) | v;
70 px[ LOAORD] = w,

71 return (1 - s);

}
73 #endif /* defined(__x86) */
73 #endif /* defined(USE_FPSCALE) */

75 doubl e

76 scal bn(double x, int n) {

77 int *px, ix, hx, k;

79 px = (int *)&;

80 Ix = px[ H WORD ;

81 hx = 1x & ~Ox80000000

82 k = hx >> 20;

84 if (k == Ox7ff) /* x is inf or NaN */
85 return (x * one);

87 if (k ==0) {

88 if ((hx | px[LOAORD]) == 0 || n == 0)
89 return (x);

90 #if defined(_ x86)
90 #if defined(USE_FPSCALE) [| defined(__x86)
* = 2

91 x

92 px[HIWR]

93 k ((|x & ~0x80000000) >> 20) - 52;

94 #el se

95 k = il ogb_bi ased((unsigned *)px);

96 ix = px[ H WORD] ;

97 #endi f

98 /* nowk is in the range -51..0 */

99 k += n;

100 if (k >n) /* integer overflow occurred */
101 k = -100;

102 } else {

103 /* k is in the range 1..1023 */

104 k += n;

105 if (k <n) /* integer overflow occurred */
106 k = Ox7ff;

107 }

109 if (k > 0x7fe)

110 return (huge * ((ix < 0)? -huge : huge));

111 if (k <1)

112 if (k <= -54)

113 return (tiny * ((ix <0)? -tiny : tiny));
114 k += 54;

115 px[ HHWORD] = (ix & ~Ox7ff00000) | (k << 20);
116 return (x * twonb4);

117 }

118 px[ HIWORD] = (ix & ~Ox7ff00000) | (k << 20);

119 return (x);

120 }

__unchanged_portion_onitted_
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new usr/src/lib/libm comon/C significand.c

5262
5268

|'i bmneeds to be carefully unifdef’'d
|'i bm doesn’t need to hide synbols which are already |ocal

LR

/ *
* CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END
/

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

/*

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

/*/

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

*/
#if defined( ELFOBJ)
#pragma weak significand = __significand
#endi f
#i nclude "libmh"
doubl e

signi ficand(doubl e x) {
int ix = ((int *) &)[H WORD] & ~0x80000000;

/* weed out O/+-1nf/NaN because C99 ilogb raises invalid on them*/
if ((ix | ((int *) &x)[LO/\O?D]) == 0 || ix >= Ox7ff00000)
#i f defi ned( FPADD_TRAPS_| NCOVPLETE_ON_NAN)
return ((ix & 0x80000) !=0 ? x : x + X);
/* assumes sparc-like QNaN */
#el se
return (x + x);
#endi f
el se
return (scal bn(x, -ilogb(x)));

__unchanged_portion_onitted_
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new usr/src/lib/libmcomon/C/ sqgrt.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 pernissions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [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 sqrt = __sqrt

31 #include "l'i bmh"
33 #ifdef __INLINE

34 extern double __inline_sqrt(double);

36 doubl e

37 sqrt(double x) {

38 double z = __inline_sqrt(x);

40 if (isnan(x))

41 retur (z);

42 return ((x < 0.0)? _SVID_libmerr(x, x, 26) : z);
43 }

46 #el se /* defined(__INLINE) */

48 /*
49 * Warning: This correctly rounded sqrt is extrenely slow because it conputes
50 * the sqrt bit by bit using integer arithnetic.

*/

51
53 static const double big = 1.0e30, small = 1.0e-30;
55 doubl e
56 sqrt(double x)
57 {
58 doubl e z;
59 unsi gned r, t1, si1, ix1, qi;
i

60 int X0, s0, j, 4, m n, t;

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

61 int *px = (int *)&, *pz = (int *)&z;
63 ix0 = px[ H WORD] ;

64 ixl = px[L D] ;

65 if ((ix0 & 0x7ff00000) == 0x7f f 00000) { /* x is inf or
66 if (ix0 == Oxfff00000 && ix1 == 0)

67 return (_SVID libmerr(x, x, 26));
68 return (x + x);

69 }

70 if (((ix0 & Ox7fffffff) | ix1l) == 0) /* x is zero */
71 return (x);

73 /* extract exponent and significand */

74 m = ilogb(x

75 z = scal bn(x -m;

76 ix0 = (pz[ H WORD] & Ox000fffff) | 0x00100000;

77 ix1l = pz[ LONORD) ;

78 n=m>1;

79 if (n+nl= {

80 ix0 = (ix0 << 1) | (ix1 >> 31);

81 ixl <<= 1;

82 m-=1;

83 }

85 /* generate sqrt(x) bit by bit */

86 ix0 = (ix0 << 1) | (ix1 >> 31);

87 ixl <<= 1;

88 q—ql—sO—sl—O

89 r = 0x00200000;

91 for (j =1; ] <= 227 j++) {

92 t =s0 +r;

93 if (t <=ix0) {

94 =t +r

95 ix0 -=t;

96 q +=r;

97 }

98 1Xx0 = (ix0 << 1) | (ix1 >> 31);

99 ixl <<= 1;

100 r >>=1;

101 }

103 r = 0x80000000;

104 for (j =1; j <=32; j++) {

105 tl =sl +r;

106 t = s0;

107 if (t <ix0 || (t ==ix0 & t1 <= ix1)) {
108 sl =tl +r;

109 if ((t1 & 0x80000000) == 0x80000000 &&
110 (s1 & 0x80000000) == 0)

111 SO += 1;

112 -=

113 |f (|x1<t1)

114 ix0 -=1;

115 ixl-=t1,;

116 ql +=r;

117

118 ix0 = (ix0 << 1) | (ix1 >> 31);

119 ixl <<= 1;

120 r >>=1;

121 1

123 /* round */

124 if ((ix0 | ix1l) == 0)

125 got o done;

126 z = big - small; /* trigger inexact flag */

NaN */
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127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142 done:
143
144
145
146
147
148 }

150 #endi f

if (z < big)
got o done;
if (gl == Oxffffffff) {
ql = 0;
q += 1;
got o done;

if (ql == Oxfffffffe)
q+=1

ql += 2;

goto done;

311 += (gl & 1);

pz[ H WWORD] (g >> 1) + 0x3fe00000;
pz[ LONORD] ql >> 1;
if ((qg&l1) ==1)

pz[ LOAORD] | = 0x80000000;
return (scal bn(z, n));

/* defined(__INLINE) */
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new usr/src/lib/libm conmon/ LD acoshl . c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak acoshl = __acoshl
32 #endi f

32 #include "libmh"

34 static const |ong double

35 zero = 0.0L,

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

38 bi g = 1. e+20L;

40 | ong doubl e
41 acoshl (1 ong double x) {

42 I ong double t;

44 if (isnanl(x))

45 return (x + x);

46 else if (x > big)

a7 return (logl(x) + 1n2);

48 else if (x > one) {

49 t = sqrtl(x - one);

50 return (loglpl (t * (t + sqgrtl(x + one))));
51 } else if (x == one)

52 return (zero);

53 el se

54 return ((x - x) / (x - x));
55

__unchanged_portion_onitted_
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new usr/src/lib/libm conmon/ LD asinhl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

If 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]l [nane of copyright owner]

CDDL HEADER END

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 governi ng perm ssions
11 * and linmtations under the License.
12 *
13 * When distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
*
*
*
*
*
*

/

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak asinhl = __asinhl
32 #endi f

32 #include "l'i bmh"

34 static const |ong double

35 I n2 = 6.931471805599453094172321214581765680755e- 0001L,
36 one = 1.0L,

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

38 tiny = 1. Oe- 20L;

40 | ong doubl e
41 asinhl (1 ong double x) {

42 long double t, w

43 #ifndef lint

44 vol atile | ong doubl e dummy;

45 #endi f

a7 w = fabsl (x);

48 if (isnanl(x))

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

50 if (w<tiny) {

51 #ifndef lint

52 dummy = x + big; /* inexact if x !=0 */
53 #endi f

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

55 } else if (w< big) {

56 t =one/ w

57 return (copysignl (loglpl(w+ w/ (t + sgrtl(one +t * t))), Xx));

58 } else

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

59 return (copysignl (logl(w) + In2,
60 }

__unchanged_portion_onitted_

X))
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new usr/src/lib/libm conmon/LD/cbrtl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions

11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak cbrtl = _ cbrtl

32 #endi f

32 #include "libmh"
33 #include "l ongdoubl e. h"

35 static const double d_one = 1.0;

37 long doubl e

38 cbrtl (1 ong double x) {

39 long double s, t, r, w, vy;
40 doubl e dx, dy;

41 int *py = (int *) &dy;
42 int n, m n8, nO, sx;
44 if (Mfinitel(x))

45 return (x + x);
46 if (iszerol(x))

a7 return (x);

48

49 |f ( ((|nt *) &d_one) == 0)
50 1;

51 SX = S|gnb|tl(x)

52 x = fabsl (x);

53 n = ilogbl(x);

54 m=n/ 3

55 mMm=m+m+m

56 y = scal bnl (x, -nB);
57 dx = (double) vy;

58 dy = cbrt(dx);

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

59 py[1 - n0] += 2;

60 1f (py[1 - nO] ==

61 py[n0] += 1;

63 /* one step newton iteration to 113 bits with error < 0.667ul ps */
64 (1 ong doubl e) dy;

scal an (t, m;

[}
[e)
[

72 return (sx == 0?2t : -t);

__unchanged_portion_onitted_
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new usr/src/lib/libm conmon/ LD/ coshl . c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

22 /*
23 *

25 [ *

CDDL HEADER START

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

You can obtain a copy of the |icense at usr/src/ OPENSOLARI S. LI CENSE
or http://ww. opensol aris.org/os/licensing.
See the License for the specific |anguage governing pernissions

and |limtations under the License.

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

If 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]

CDDL HEADER END

Copyri ght 2011 Nexenta Systens, Inc. All
*/

26 * Copyright 2006 Sun M crosystens, Inc. Al

27 * Use is subject to license terns.
28 */

30 #if defined( ELFOBJ)

30 #pragma weak coshl = _ coshl

32 #endi f

32 #include "libmh"
33 #include "l ongdoubl e. h"

35/

~
~
L B I I I A T R R N

[name of copyright owner]

rights reserved.

rights reserved.

COSH( X)
RETURN THE HYPERBOLI C COSI NE OF X
Met hod :
1. Replace x by | x| (COSH(x) = COSH(-x)).
2.
[ EXP(x) - 1]"2
0 <= x <= 0.3465 COBH(X) 1= 1 # -mmmmmmceeaaa e
2* EXP( x)
EXP(x) + 1/ EXP(X)
0.3465 <= x <= thresh COSH(X) = ------m-mmmmmmmam -
2
thresh <= x <= | novft COSH(x) := EXP(x)/2
I novft <= x < INF COSH(x) := SCALBN( EXP(x- MEP1*| n2), ME)
here
0. 3465 a nunber that is near one half of |n2.
thresh a nunber such that
EXP(t hr esh) +EXP( -t hr esh) =EXP(t hr esh)
I novft I ogarithm of the overflow threshold

= MEP1*| n2 chopped to nachi ne preci sion.

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

* Ok kR k¥

ME mexi mum exponent

MEP1 maxi mum exponent plus 1

Speci al cases:

COSH(x) is

| x
only COSH(0)=

static const long double O] = {
0

45. 0L,

1. 135652340629414394879149e+04L,
7.004447686242549087858985e- 16L,
2.710505431213761085018632e- 20L,

_hnchanged_port ion_omtted_

| if xis +INF, -INF, or
1 is exact for finite x.

NaN.

/* 2n-65 */
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new usr/src/lib/libmconmon/LD/finitel.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

rights reserved.

rights reserved.

22 | *

23 * Copyright 2011 Nexenta Systenms, Inc. All
24 */

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak finitel = _ finitel

32 #endi f

32 #include "libmh"

34 #if defined(__sparc)

35 int

36 finitel (I ong double x) {

37 int *px = (int *

38 return ((px[0]

39

unchanged_portion_om tted_

&x;
& ~0x80000000) < Ox7fff0000);




new usr/src/lib/libm comon/LD hypotl.c 1 new usr/src/lib/libm comon/LD hypotl.c 2
LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 59 #I ncl ude "I | bm h"
3742 Mon Cct 27 12:36:45 2014
new usr/src/lib/libm comon/LD hypotl.c 61 #if defined(__x86)
5262 |ibmneeds to be carefully unifdef’d 62 extern enum fp_direction_type __swap87RD(enum fp_direction_type);
5268 |ibmdoesn’'t need to hide synbols which are already | ocal
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE] 64 #deflne k Ox7fff
1/*
2 * CDDL HEADER START 66 | ong doubl e
3 = 67 hypot! (I ong doubl e x, Iong doubl e y) {
4 * The contents of this file are subject to the terms of the 68 | ong doubletl t2, yl, y2, w
5 * Common Devel opnent and Distribution License (the "License"). 69 int *px = (int *) &, *py = (int *) &y;
6 * You nmay not use this file except in conpliance with the License. 70 int *ptl = (int *) &tl, *pyl = (int *) &yl;
7 0% 71 enum fp_direction_type rd;
8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE 72 int j, nx, ny, nz;
9 * or http://ww. opensol aris.org/os/licensing.
10 * See the License for the specific |anguage governi ng perm ssions 74 px[ 2] &= Ox7fff; /* clear sign bit and padding bits of x and y */
11 * and linmtations under the License. 75 py[ 2] &= Ox7fff;
12 = 76 nx = px[2]; /* biased exponent of x and y */
13 * When distributing Covered Code, include this CDDL HEADER i n each 77 ny = py[2];
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE. 78 if (ny > nx) {
15 * |f applicable, add the follow ng below this CODL HEADER, with the 79 w =
16 * fields enclosed by brackets "[]" replaced with your own identifying 80 X = y,
17 * information: Portions Copyright [yyyy]l [nane of copyright owner] 81 y = w,
18 * 82 nz = ny;
19 * CDDL HEADER END 83 ny = nx;
20 */ 84 nx = nz;
85 } /* force nx >= ny */
22 /* 86 if (nx - ny >= 66)
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved. 87 return (x +vy); /* x [ y >= 2**65 */
24 =/ 88 if (nx < Ox5ff3 && ny > 0x205b) { /* mediumx,y */
25 /| * 89 /* save and set RD to Rounding to nearest */
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved. 90 rd = _ swap87RD(f p_nearest);
27 * Use is subject to license terns. 91 W=X -Y;
28 */ 92 if (w>y)
93 pt1l[2] = px[2];
30 #if defined( ELFOBJ) 94 pti[1] = px[1];
30 #pragma weak hypotl = _ hypotl 95 pt1[0] = O;
32 #endi f 96 t2 = x - t1;
97 X =sqrtl(tl * t1 - (y * (-y) - t2* (x +1t1)));
32 /* 98 } else {
33 * hypotl(x,y) 99 X += X;
34 * Method : 100 pyl[2] = py[2];
35 * I f z=x*x+y*y has error less than sqrt(2)/2 ulp than sqrt(z) has 101 pyl[1] = py[1];
36 * error less than 1 ulp. 102 pyl[0] = O;
37 * So, conpute sqrt(x*x+y*y) with sone care as follows: 103 y2 = - yl;
38 * Assunme x>y>0; 104 pt1[2] = px[2];
39 * 1. save and set rounding to round-to-nearest 105 pt1[1] = px[1];
40 * 2. if x > 2y use 106 pt1[0] = O;
41+ X1*X1+(y*y+(x2* (x+x2))) for Xx*x+y*y 107 t2 =X - t1;
42 = where x1 = x with lower 32 bits cleared, x2 = x-x1; else 108 =sqrt|(t1* 1- (w* (-w) - (t2* yl +y2* x)));
43 = 3. if x <= 2y use 109 }
44 * t1*y1+((x- y) (x-y) +H(t1*y2+t 2*y)) 110 1f (rd !'= fp_nearest)
45 = where t1 = 2x with lower 64 bits cleared, t2 = 2x-t1, yl=y with 111 _ swap87RD(rd); /* restore rounding node */
46 * | oner 32 blts cleared, y2 = y-yl. 112 return (x);
47 = 113 } else {
48 * NOTE: DO NOT renove parenthsis! 114 if (nx ==k || ny == k) { /* x or y is INF or NaN */
49 * 115 /* since nx >= ny; nx is always k within this block */
50 * Special cases: 116 if (px[1] == 0x80000000 && px[0] == 0)
51 * hypot (x,y) is INFif x or y is +INF or -INF; else 117 return (x);
52 * hypot (x,y) is NANif x or y is NAN 118 else if (ny == k & py[1] == 0x80000000 && py[O0] == 0)
53 * 119 return (y);
54 * Accuracy: 120 el se
55 = hypot (x,y) returns sqrt(x"2+y”2) with error less than 1 ulps (units 121 return (x +vy);
56 * in the last place) 122 1
57 */ 123 if (ny == 0) {
124 if (y==0.L]||] x==0.L)
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125 return (x +vy);
126 pt1[2] = Ox3fff + 16381;
127 pt1[ 1] = 0x80000000;
128 pt1[0] = O;

129 pyl[2] = Ox3fff - 16381,
130 pyl[ 1] = 0x80000000;
131 pyl[0] = 0;

132 X *=tl;

133 y *=t1,

134 return (yl * hypotl(x, y));
135 }

136 j = nx - Ox3fff;

137 px[2] -=j;

138 py[2] -=];

139 pt1[ 2] = nx;

140 pt1[ 1] = 0x80000000;

141 pt1[0] = O;

142 return (t1 * hypotl(x, y));

143 1

144 }

__unchanged_portion_omtted_




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

R R R R
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new usr/src/lib/libm conmon/LD/isnanl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
24 */

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak isnanl = __isnanl

32 #endi f

32 #include "l'i bmh"

34 #if defined(__sparc)

35 int
36 isnanl (1 ong double x) {
int

int *px = (int *) &x;
return ((px[0] & ~0x80000000) >= Ox7fff0000 &&
((px[0] & ~Oxffff0000) | px[1] | px[2] | px[3]) != 0);

}
__unchanged_portion_onitted_




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

R R R R

6885 Mon Cct 27 12:36:46 2014
new usr/src/lib/libmcomon/LDjnl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak jnl = __jnl

31 #pragma weak ynl = __ynl

33 #endi f

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 * yO0(-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) is 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 = recursion 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"

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

59 #include "l ongdoubl e. h"
60 #include <float.h> /* LDBL_MAX */

62 #define GENERI C | ong doubl e

64 static const GENERIC

65 invsqrtpi = 5.641895835477562869480794515607725858441e- 0001L,
66 two 2. 0L,

67 zero 0. 0oL,

68 one 1.0L;

70 GENERI C

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

72 int i, sgn;

73 CENERIC a, b, tenp =0, z, w

75 /*
76 * J(-n,x) = (-1)*n * J(n, x), I(n, -x) = (-1)”n * I(n,
77 * Thus, J(-n,x) = J(n,-Xx)

-X;

== 0) return (jOI(
== 1) return (j1I(
= x) return Xx+X;
n&l) == 0

87 sgn = 0; /* even n */

X))
X))

89 sgn = signbitl (x); /* old n */
90 x = fabsl (x);
91 if (x == zero || !finitel(x)) b = zero;
92 else if ((GENERIOn <= x) {
/*

94 * Safe to use
95 * J(n+1, x)=2n/x *J(n, x)-J(n-1,x)
*/

97 if (x > 1.0e91L) {

99 * X >> n**2

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

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

*
*
*
*
*
105 * n si n(xn)*sqt 2
*
*
*
*
* s+C
*

-~

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

113 case 0:

3333

}
118 b = invsqgrtpi*tenp/sqrtl(x);
119 } else {

1, 0 <n; i+ {

X)

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

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

cos(xn)*sqt2
c+s

-c+s

-c-s
c-s

GENERIC) (i +i)/x) - a; /* avoid underflow */



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

125 a = tenp;
126 }
127

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

191 tnp =
193

tmp* 1 ogl (fabsl (v*tnp));
192 if (tnmp < 1. 356523406294143949491931077970765e+O4L) {
{

for (| =

n-1;

> 0,

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

/* use J(n,x) = 1/ n'*(x/2)"n */
(GENERIC) n);

|
or (a=one, i =1; i <=n; i++) a *= (GENERI Q)i ;

use backward recurrence
X X"2 X"2
J(n,x)/JI(n-1,x) = ----
2n - 2(n+l) - 2(n+2)

1 1 1
(for large x) = -
2n 2(n+1)

Let w = 2n/x and h=2/x, then the above quotient
is equal to the continued fracti on:
1

ow many ternms needed, |et
1) = w(w+h) - 1,

*h)*Qk-1) - Qk-2),

le4d good for single
1le9 good for double
lel7 good for quaduple

\./v:

trrp; |nt k, m

e)x; h = 2.0/ (doubl e) x;
ql —W*z- 1.0; k = 1;
)

ubl e
1
+-1z
*q

= 2%(n+k); i >>m i -=2) t = one/(i/x-t);

o g~
o3
=
o~

S+

@

oo
N
o
=
o

*

* Estimate log((2/x)"n*n!) = n*log(2/x)+n*In(n)

* hence, if n*(log(2n/x)) > ...

* single 8.8722839355e+01

* doubl e 7.09782712893383973096e+02

* | ong doubl e 1.135652340629414394949193107797076500617
* then recurrent value may overflow and the result is

* |ikely underflow to zero.

*

Il'g

<._.
-
8>
S8
x

194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

217 }
__unchanged_porti

}
if (sgn

el se

== 1)
return -b;

return b;

on_omtted_

tenp;

= (t*jol(x)/b);

((|+|)/x)*b - a;

i)
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new usr/src/lib/libm comon/LD/ | oglpl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak |oglpl = _ | oglpl
32 #endi f

32/

*
* 1 oglpl (x)

34 * Kahan's trick based on |og(1+x)/x being a slow varying function.
*

/

37 #include "l'i bmh"

39 #if defined(__x86)

40 #define __ swapRD __swap87RD

41 #endi f

42 extern enum fp_direction_type _ swapRD(enum f p_direction_type);

44 | ong doubl e
45 | oglpl (1 ong double x) {

46 | ong doubl e vy;

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

50 return (x + x);
51 if (x <-1.L)

52 return (logl(x));
53 rd = _ swapRD(fp_nearest);
54 y = 1.L + x;

55 if (y!=1.L) {

56 if (y == x)

57 x = logl (x);

58 el se

new usr/src/lib/libm comon/LD | oglpl.c

59 x *=logl(y) / (y -
60 1

61 if (rd !'= fp_nearest)

62 (void) __swapRD(rd);

63 return (x);

64 }

__unchanged_portion_onitted_

1.1);



new usr/src/lib/libm comon/LD | ogbl.c 1 new usr/src/lib/libm comon/LD | ogbl.c

LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 59 #pragnﬂ STm FEM/ AC@SS 0\‘

2468 Mon Cct 27 12:36:47 2014 60 static const long double zero = 0.0L;
new usr/src/lib/libm comon/LD | ogbl.c 61 return (v / zero);
5262 |ibmneeds to be carefully unifdef’d 62 }
5268 |ibmdoesn’'t need to hide synbols which are already | ocal __unchanged_portion_omtted_
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE]
/*
* CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END
/

=
[N
® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak |ogbl = _ I ogbl
32 #endi f

32 #include "l'i bmh"
33 #include "xpg6. h" /* __xpg6 */
34 #define _C99SUSv3_l ogb _C99SUSv3_I| ogb_subnormal _is_like_ilogb

36 #if defined(__sparc)

37 #define I SNORMALL(k, x) (k != Ox7fff) /* assuming k !=0 */
38 #define X86PDNRM k, x)

39 #define XSCALE_OFFSET  0x406f [* Ox3fff + 112 */
40 static const |ong double xscale = 5192296858534827628530496329220096. OL;

41 [* 27112 */
42 #elif defined(__x86)

43 | *

44 * if pseudo-denornal, replace by the equival ent nornmal

45 *

46 #define X86PDNRM k, x) if (k == 0 && (((int *) &)[1] & 0x80000000) != 0) \
47 ((int *) &)[2] |=k =1

48 #if defi ned( HANDLE_UNSUPPORTED) /* assuming k !'= 0 */
49 #define I SNORMALL(K, x) (k !'= Ox7fff && (((int *) &)[1] & 0x80000000) != 0)
50 #el se

51 #define | SNORVALL(k, x) (k !'= Ox7fff)

52 #endif

53 #defi ne XSCALE_OFFSET 0x403e /* Ox3fff + 63 */

54 sta&i? const | ong double xscale = 9223372036854775808. OL; /* 2763 */
55 #endi

57 static |ong double
58 raise_division(long double v) {
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new usr/src/lib/libm comon/LD/ nextafterl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak nextafterl = _ nextafterl
32 #endi f

32 #include "libmh"

33 #include <float.h> /* LDBL_MAX, LDBL_MN */

35 #if defined(__sparc)
ne n0 0

36 #defi

37 #define nl 1
38 #define n2 2
39 #define n3 3

40 #define X86PDNRML( x)
41 #define INC(px) { \

42 if (++px[n3] == 0) \

43 if (++px[n2] == 0) \

44 if (++px[nl] == 0) \
45 ++px[ n0]; \
46 }

47 #define DEC(px) { \

48 if (--px[n3] == Oxffffffff) \

49 if (--px[n2] == Oxffffffff) \
50 if (--px[nl] == Oxffffffff) \
51 --px[nO]; \
52

}
53 #elif defined(__x
54 #define n0 2
55 #define nl 1
56 #define n2 0
57 #define n3 0
58 /*

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

59 * if pseudo-denormal, replace by the equival ent nornal
60 */

== 0 && (((int *) &)[1] &\

61 #define X86PDNRML(X) i f (XBI ASED_EXP( x)

62 0x80000000) != 0) \

63 ((int *) &)[2] |=1

64 #define INC(px) { \

65 if (++px[n2] == 0) \

66 if ((++px[nl] & ~0x80000000) == 0) \
67 px[ n1] = 0x80000000, ++px[n0]; \
68 }

69 #define DEC(px) { \

70 if (--px[n2] == Oxffffffff) \

71 if (--px[nl] == Ox7fffffff) \

72 if ((--px[n0] & Ox7fff) != 0)
73 px[ nl] |= 0x80000000;
74 }

75 #endi f

77 1ong doubl e

78 nextafterl (1 ong double x, long double y) {
79 int *px = (int *) &x;

80 int *py = (int *) &y;

82 if (x ==vy)

83 return (y); /*
84 if (x!'=x || yl!l=y)

85 return (x * vy);

87 if (1SZEROL(x)) { I* x
px[ n0O] py[ n0] & XSGNVBK;

89 px[ n1] px[n2] = 0;

90 px[ n3] 1;

91 } else {

92 X86PDNRML( X) ;

C99 requirenment */

== 0.0 */

93 if ((px[n0] & XSGNMBK) == 0) { /* x > 0.0 */

94 if (x >y) /*

95 DEC( px)

96 el se

97 I NC( px)

98 } else {

99 if (x <vy) /*
100 DEC( px)
101 el se
102 I NC( px)

}
105 #ifndef 1int
{

107 vol atile | ong doubl e dumy;
108 int k = XBlI ASED_EXP(X);

110 if (k ==0)
111 dunmy = LDBL_MN *
112 else if (k == Ox7fff)

X >y */

x <y */

copysi gnl (LDBL_M N,

X);

113 dummy = LDBL_MAX * copysignl (LDBL_MAX, x);

114

115 #endi f

116 return (x);
117 }

__unchanged_portion_onitted_

\
\
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new usr/src/lib/libm comon/LD significandl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak significandl = __significandl
32 #endi f

32 #include "l'i bmh"

34 | ong doubl e

35 significandl (I ong double x) {

36 if (1SZEROL(x) || XBI ASED_EXP(x) == Ox7fff) /* O/ +-1nf/NaN */
37 return (x + x);

38 el se

39 return (scal bnl (x, -ilogbl(x)));

40

}
__unchanged_portion_onitted_
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new usr/src/lib/libm conmon/ LD/ tanhl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak tanhl = __ tanhl
32 #endi f

32/
tanhl (x) returns the hyperbolic tangent of x

Met hod :
1. reduce x to non-negative: tanhl(-x) = - tanhl(x).
2.

0 < x <= snall : tanhl (x) X
-expmtl (- 2x)
small < x <= 1 o tanhl(x) 1= --------------

1 <= x <= threshold : tanhl(x)
expmil (2x) + 2
threshold < x <= INF : tanhl (x)

wher e
single : smal |
doubl e : smal |
quad : smal |

threshol d
threshol d
threshol d

11.0
22.0
45.0

[Tl
BEe
®© o0
N Ol

oo

Note: threshold was chosen so that
fl(1. 0+2/(expml(2*thresho| d)+2)) == 1.

Speci al cases:
tanhl (NaN) is NaN;
only tanhl (0.0)=0.0 is exact for finite argunent.

IS
a1
EEE I B S I R I R I I T I

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

60 #include "libmh"
61 #include "l ongdoubl e. h"

63 static const |ong double snall
64 #ifndef |int

65 big = 1.0e+20L,

66 #endif

67 threshold = 45.0L;

69 | ong doubl e

70 tanhl (I ong double x) {

71 long double t, vy, z;
72 int signx;

73 #ifndef lint

1. Oe- 20L,

74 vol atile | ong doubl e dummy;

75 #endi f

77 if (isnanl(x))

78 return (x + x);
79 S|gnx = signbitl(x);

80 t = fabsl (x);

81 z = one;

82 if (t <= threshold) {
83 if (t > one)

84 z = one -
85 else if (t > small
|

89 #ifndef lint

92 #endi f

one = 1.0,

/* x is NaN */

93 return (x);

95 } elsei% (‘finitel (1))

96 return (copysignl (one, x));

97 el se

98 return (signx ? -z + snall

99 return (signx ? -z : z);

__unchanged_portion_onitted_

* smal |

z

/* inexact if t

smal |

* small);

=0 */
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new usr/src/lib/libmcomon/ Q acoshl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak acoshl = __acoshl
32 #endi f

32 #include "libmh"

34 static const |ong double

35 zero = 0.0L,

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

38 bi g = 1. e+20L;

40 | ong doubl e
41 acoshl (1 ong double x) {

42 I ong double t;

44 if (isnanl(x))

45 return (x + x);

46 else if (x > big)

a7 return (logl(x) + 1n2);

48 else if (x > one) {

49 t = sqrtl(x - one);

50 return (loglpl (t * (t + sqgrtl(x + one))));
51 } else if (x == one)

52 return (zero);

53 el se

54 return ((x - x) / (x - x));
55

__unchanged_portion_onitted_
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new usr/src/lib/libmcomon/Q asinhl.c

5262
5268

|'i bmneeds to be carefully unifdef’'d
|'i bm doesn’t need to hide synbols which are already |ocal

LR

/ *
* CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END
/

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

/*
* Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*
/*/
* Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.

* Use is subject to |license terns.
*/

#if defined( ELFOBJ)

#pragnma weak asinhl = __asinhl
#endi f

#i nclude "libmh"

static const |ong double

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

bi g = 1. 0e+20L,

tiny = 1. Oe- 20L;

| ong doubl e
asi nhl (1 ong double x) {
long double t, w
vol atile | ong doubl e dummy;

w = fabsl (x);
if (isnanl(x))
return (x + x); /* x is NaN */
if (w<tiny) {
#i fndef |int
dummy = x + big; /* inexact if x !=0 */
#endi f
return (x); /* tiny x */
} else if (w < big)
t = one / w
return (copysignl (loglpl(w + w/ (t + sqgrtl(one +t * t))),
} else
return (copysignl (logl(w) + In2, x));

X))
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new usr/src/lib/libmcomon/Qasinl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

if x is NaN, return x itself;
if [ x|>1, return NaN with invalid signal.

28 */
30 #if defined( ELFOBJ)
30 #pragma weak asinl = __asinl
32 #endi f
32 /*
33 * asinl (x) = atan2l (x,sqgrt(1-x*x));
34 *
35 * For better accuracy, 1l-x*x is conputed as follows
36 * 1-x*x if x < 0.5,
37 * 2%(1-]x])-(1-|x])*(21-]x]) if x >= 0.5.
38 *
39 * Special cases:
. :
*
*

/
44 #include "l'i bmh"

46 static const |ong double zero = 0.0L, snall = 1.0e-20L, half = 0.5L, one =
47 #ifndef lint

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

49 #endi f

51 | ong doubl e
52 asinl (long double x) {

53 long double t, w

54 vol atile | ong doubl e dummy;
56 w = fabsl (x);

57 if (isnanl(x))

58 return (x + x);

1.0L;

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

59 else if (w<=half) {

60 if (w<smll) {

61 #ifndef |int

62 dummy = w + big;

63 /* inexact if w!=0 */
64 #endi f

65 return (x);

66 } else

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

68 } else if (w< one) {

69 t = one - w

70 w=1t +t;

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

72 } else if (w == one)

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

75 return (zero / zero); /* | x| > 1: invalid */
76 }

__unchanged_portion_onitted_
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new usr/src/lib/libm comon/ Q copysignl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak copysignl = __ copysignl
32 #endi f

32 #include "l'i bmh"

34 | ong doubl e

35 copysignl (I ong double x, |ong double y) {

36 int *px = (int *‘k) ;

37 int *py = (int *) &y;

39 px[ H XWORD] = (px[ H XWORD] & ~XSGNVBK) | (py[ H XWORD] & XSGNWVBK) ;
40 return (x);

41

__unchanged_portion_omtted_
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new usr/src/lib/libmcomon/ Q expnil.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak expmll = __expmil
32 #endi f

31 #if !defined(__sparc)

32 #error Unsupported architecture

33 #endi f
35 /*
g? : expmtl ( x)
38 * Table driven nethod
39 * Witten by K C. Ng, June 1995.
40 * Algorithm:
41 = 1. expmi(x) = x if x<2**-114
42 = 2. if |x] <= 0.0625 = 1/16, use approximation
43 = expml(x) = x + x*P/(2-P)
44 * where
45 * P = x - z*(Pl+z*(P2+z*(P3+z*(P4+z*(P5+z*P6+z*P7))))), z = x*X;
46 * (this formula is derived from
47 = 2-P+x = R = x*(exp(x)+1)/(exp(x)-1) ~ 2 + x*x/6 - x"4/360 + ...
48 *
49 * P1 = 1.66666666666666666666666666666638500528074603030e- 0001
50 * P2 = -2.77777777777777777777777759668391122822266551158e- 0003
51 * P3 = 6.61375661375661375657437408890138814721051293054e- 0005
52 * P4 = -1.65343915343915303310185228411892601606669528828e- 0006
53 * P5 = 4.17535139755122945763580609663414647067443411178e- 0008
54 * P6 = -1.05683795988668526689182102605260986731620026832e- 0009
55 * P7 = 2.67544168821852702827123344217198187229611470514e-0011
*
56 .
*

Accuracy: | R-x*(exp(x)+1)/(exp(x)-1)|<=2**-119.13

)

new usr/src/lib/libmcomon/Q expnil.c

121

124

* 3. For 1/16 < | x| < 1.125, choose x(+-i) ~ +-(i+4.5)/64, i=0,..,67
* since

* exp(x) = exp(xi+(x-xi))= exp(xi)*exp((x-xi))

* we have

* expml(x) = expnl(xi)+(exp(xi))*(expml(x-xi))

* e

* | s=x-xi| <= 1/128

* and

* expml(s)=2s/(2-R), R= s-s"2*(T1+s"2*(T2+s"2*(T3+s"2*(T4+s"2*T5))))
*

* 71 = 1.666666666666666666666666666660876387437e- 1L,

* T2 = -2, 777777777777777777777707812093173478756e- 3L,

* T3 = 6.613756613756613482074280932874221202424e- 5L,

* T4 = -1.653439153392139954169609822742235851120e- 6L,

* 15 = 4.175314851769539751387852116610973796053e- 8L;

*

* 4. For | x| >= 1.125, return exp(x)-1.

* (see algorithmfor exp)

*

* Special cases:

* expnill (INF) is INF, expnll (NaN) is NaN;

* expntl (-1 NF)= -1;

* for finite argunment, only expnll (0)=0 is exact.

*

* Accuracy:

* according to an error analysis, the error is always |ess than
* 2 ulp (unit in the last place).

*

* Msc. info.

* For 113 bit |ong double

* if x > 1.135652340629414394949193107797076342845e+4
* then expnil (x) overflow,

*

* Constants:

* Only decinal values are given. We assunme that the conpiler will convert
* fromdecinal to binary accurately enough to produce the correct

* hexadeci nal val ues.

*/

#i nclude "libmh"

extern const |ong double _TBL_expl_hi[], _TBL_expl_lo[];
extern const long double _TBL_expmil x[], _TBL_expntl[];

static const |ong double

zero = +0. 0L,

one = +1.0L,

two = +2. 0L,

1 n2_64 = +1. 083042469624914545964425189778400898568e- 2L,
ovflthreshold = +1.135652340629414394949193107797076342845e+4L,
invln2_32 = +4.616624130844682903551758979206054839765e+1L,
I n2_32hi = +2.166084939249829091928849858592451515688e- 2L,
In2_32lo = +5.209643502595475652782654157501186731779e- 27L,
huge = +1. 0e4000L,

tiny = +1. Oe- 4000L,

Pl = +1. 66666666éG66666666666666666666385005280746030306— 0001L,

P2 = -2, 77777777777777777777777759668391122822266551158e- 0003L,
P3 = +6.61375661375661375657437408890138814721051293054e- 0005L,
P4 = -1.65343915343915303310185228411892601606669528828e- 0006L,
P5 = +4.17535139755122945763580609663414647067443411178e- 0008L,
P6 = -1.05683795988668526689182102605260986731620026832e- 0009L,
P7 = +2.67544168821852702827123344217198187229611470514e- 0011L,

/* rational approximation coeffs for [-(In2)/64,(1n2)/64] */

Tl = +1. 666666666666666666666666666660876387437e- 1L,
-2, 777777777777777777777707812093173478756€e- 3L,
+6. 613756613756613482074280932874221202424e- 5L,

T2
T3
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126

T4 =
TS =
128 |1 ong doubl e
129 expmil (1 ong double x) {

-1.653439153392139954169609822742235851120e- 6L,
+4.175314851769539751387852116610973796053e- 8L,

130 int hx, ix, J, k, m

131 long double t, r, s, W

133 hx = ((int *) &)[H XWORD];

134 ix = hx & ~0x80000000;

135 if (ix >= Ox7fff0000) {

136 if (x !=x)

137 return (x + x); /* NaN */

138 if (x < zero)

139 return (-one); [/* -inf */

140 return (x); /* +inf */

141 }

142 if (ix < O0x3fff4000) { /* |x| < 1.25 */

143 if (ix < 0x3ffb0000) { /* |x| < 0.0625 */

144 if (ix < 0x3f8d0000) {

145 if ((int) x == 0)

146 return (Xx); [* | x| <2n-114 */
147 }

148 t = x * x;

149 r=(x-t* (PL+t* (P2+t* (P3+t * (P4 +1t*
150 (P5 +t * (P6+t * P7)))))));

151 return (x + (x * r) / (two - r));

152 }

153 /* conpute i = [64*x] */

154 m = 0x4009 - (ix >> 16);

155 j = ((ix & 0x0000ffff) | 0x10000) >> m /* j=4,...,67 */
156 if (hx <0

157 j += 82; /* negative */
158 s = x - _TBL_expntll x[j];

159 t = s * s;

160 r=s-t* (TL+t* (T2+t* (T3 +t * (T4+t * T5))));
161 r =(s +s)/ (tw - r);

162 w = _TBL_expntl[j];

163 return (w+ (w + one) * r);

164 1

165 if (hx >0) {

166 if (x > ovflthreshol d)

167 return (huge * huge);

168 k = (int) (invin2_32 * (x + 1 n2_64));

169 } else {

170 if (x <-80.0)

171 return (tiny - x / x);

172 k = (int) (invin2_32 * (x - 1n2_64));

173 1

174 j = k & Ox1f;

175 m= k >> 5;

176 t = (long double) k;

177 x = (x - t *1n2_32hi) - t * In2_32lo0;

178 t = x * x;

179 r=(x-t* (T1L +t* (T2+t * (T3 +t * (T4 +t * T5))))) - two;
180 x = _TBL_expl _hi[j] - ((_TBL_expl _hi[j] * (x + x)) [/ r -

181 _TBL_expl _Io[j]);

182 return (scalbnl(x, nm - one);

183 }

__unchanged_portion_onitted_
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1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

rights reserved.

rights reserved.

22 | *

23 * Copyright 2011 Nexenta Systenms, Inc. All
24 */

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak finitel = _ finitel

32 #endi f

32 #include "libmh"

34 #if defined(__sparc)

35 int

36 finitel (I ong double x) {

37 int *px = (int *

38 return ((px[0]

39

__unchanged_portion_onitted_

&x;
& ~0x80000000) < Ox7fff0000);
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new usr/src/lib/libmcomon/Qieee_funcl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak isinfl = __isinfl

31 #pragma weak isnormall = __isnornmall

32 #pragma weak issubnormall = __issubnormall
33 #pragma weak iszerol = __iszerol

34 #pragma weak signbitl = __signbitl

36 #endif

36 #include "libmh"
38 #if defined(__sparc)

39 int

40 isinfl(long double x) {

41 int *px = (int *) &x;

42 return ((px[0] & ~0x80000000) == Ox7fff0000 && px[1] ==
43 px[2] == 0 && px[3] == 0);

44

}
__unchanged_portion_onitted_




new usr/src/lib/libmcomon/Qilogbl.c 1 new usr/src/lib/libmcomon/Qilogbl.c

LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 59 If (( ngG & mgsu&lg Ilogb Ol anaN ral SeS lnvalld) |: 0) {
2452 Mon COct 27 12:36:51 2014 60 " static const double zero = 0.0; -

new usr/src/lib/libmcomon/Qilogbl.c 61 vol atile doubl e dumy;

5262 |ibmneeds to be carefully unifdef’d

5268 |ibmdoesn’'t need to hide synbols which are already | ocal 63 dummy = zero / zero;

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE] 64

I~ 65 #endi f

* CDDL HEADER START 66 return (v);

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END
/

=
[N
® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak ilogbl = __ilogbl
32 #endi f

32 #include "l'i bmh"
33 #include "xpg6. h" /* __xpg6 */

35 #if defined(__sparc)
36 #define | SNORVALL(k, x) (k != Ox7fff) /* assuming k !'= 0 */
37 #define X86PDNRM k, Xx)
38 #define XSCALE_OFFSET  0x406f /* Ox3fff + 112 */
39 static const |ong double xscale = 5192296858534827628530496329220096. OL;
40 [* 27112 %/
41 #elif defined(__x86)

/*

43 * if pseudo-denormal, replace by the equival ent nornal
*

45 #define X86PDNRM k, x) if (k == 0 && (((int *) &)[1] & 0x80000000) != 0) \
46 ((int *) &)[2] |[=k =1

47 #if defi ned( HANDLE_UNSUPPORTED) /* assuming k !'=0 */
48 #define | SNORMALL(k, x) (k !'= Ox7fff && (((int *) &)[1l] & 0x80000000) != 0)
49 #el se

50 #define | SNORVALL(k, x) (k != Ox7fff)

51 #endif

52 #define XSCALE_OFFSET  0x403e /* Ox3fff + 63 */

53 static const |ong double xscal e = 9223372036854775808. OL; /* 2763 */
54 #endif

56 static int
57 raise_invalid(int v) { /* SUSv3 requires ilogbl (0, +/-1nf,NaN) raise invalid */
58 #ifndef lint
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new usr/src/lib/libmcomon/Qisnanl.c
5262 |ibmneeds to be carefully unifdef’d
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1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
24 */

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak isnanl = __isnanl

32 #endi f

32 #include "l'i bmh"

34 #if defined(__sparc)

35 int
36 isnanl (1 ong double x) {
int

int *px = (int *) &x;
return ((px[0] & ~0x80000000) >= Ox7fff0000 &&
((px[0] & ~Oxffff0000) | px[1] | px[2] | px[3]) != 0);

}
__unchanged_portion_onitted_




new usr/src/lib/libmcomon/Qjnl.c 1 new usr/src/lib/libmcomon/Qjnl.c
LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 59 #I ncl ude "I ongdoubl e. h"
7136 Mon Cct 27 12:36:52 2014 60 #include <float.h> /* LDBL_MAX */
new usr/src/lib/libmcomon/Qjnl.c
5262 |ibmneeds to be carefully unifdef’d 62 #define GENERI C | ong doubl e
5268 |ibmdoesn’'t need to hide synbols which are already | ocal
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE] 64 Statl [ COnSt ENERIC
1/* 65 invsqrtpi = 5.641895835477562869480794515607725858441e- 0001L,
2 * CDDL HEADER START 66 two = 2.0L,
3 * 67 zero = 0.0L,
4 * The contents of this file are subject to the terms of the 68 one = 1.0L;
5 * Common Devel opnent and Distribution License (the "License").
6 * You may not use this file except in conpliance with the License. 70 GENERI C
7 0% 71 jnl(n, x) int n; GENERIC x; {
8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE 72 int i, sgn;
9 * or http://ww. opensol aris.org/os/licensing. 73 CENERIC a, b, tenp, z, w
10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License. 75 /*
12 = 76 * J(-n,x) = (-1)*n * J(n, x), I(n, -x) = (-1)*n * J(n, Xx)
13 * When distributing Covered Code, include this CDDL HEADER i n each 77 * Thus, J(-n,x) = J(n,-Xx)
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE. 78 *
15 * |f applicable, add the follow ng below this CODL HEADER, with the 79 if (n<0) {
16 * fields enclosed by brackets "[]" replaced with your own identifying 80 n=-n;
17 * information: Portions Copyright [yyyy]l [nane of copyright owner] 81 X = -X;
18 = 82 }
19 * CDDL HEADER END 83 if (n==0)
20 =/ 84 return (jOl(x));
85 if (n==1
22 | * 86 return (j1l(x));
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved. 87 if (x!'=x)
24 =/ 88 return (x+x);
25 /* 89 if ((n&l) == 0)
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved. 90 sgn = 0; /* even n */
27 * Use is subject to license terns. 91 el se
28 */ 92 sgn = signbitl(x); /* old n */
93 x = fabsl (x);
30 #if defined( ELFOBJ) 94 if (x == zero || !finitel(x)) b = zero;
30 #pragma weak jnl = __jnl 95 else if ((GENERIOn <= x) {
31 #pragma weak ynl = __ynl 96 /*
33 #endi f 97 * Safe to use
98 * J(n+1, x)=2n/x *J(n,x)-J(n-1,x)
33 /* 99 */
34 * floating point Bessel’s function of the 1st and 2nd ki nd 100 if (x > 1.0e91L) {
35 * of order n: jn(n,x),yn(n,Xx); 101
36 * 102 * X >> n**2
37 * Special cases: 103 * JIn(x) = cos(x-(2n+1)*pi/4)*sqrt(2/ x*pi)
38 * y0(0)=y1(0)=yn(n,0) = -inf with division by zero signal; 104 * Yn(x) = sin(x-(2n+1)*pi/4)*sqrt(2/ x*pi)
39 = yO0(-ve)=yl(-ve)=yn(n,-ve) are NaN with invalid signal. 105 * Let s=sin(x), c=cos(x),
40 * Note 2. About jn(n,x), yn(n,Xx) 106 * Xn=x-(2n+1l)*pi/ 4, sqt2 = sqrt(2),then
41 * For n=0, jO(x) 1s called, 107 *
42 = for n=1, j1(x) is called, 108 * n si n(xn)*sqt 2 cos(xn)*sqt2
43 = for n<x, forward recursion us used starting 109 e
44 * fromvalues of jO(x) and j1(x). 110 * 0 s-C c+s
45 * for n>x, a continued fraction approxi mation to 111 * 1 -S-C -C+s
46 * j(n,x)/j(n-1,x) is evaluated and then backward 112 * 2 -s+C -c-s
47 = recursion is used starting froma supposed val ue 113 * 3 s+c c-s
48 * for j(n,x). The resulting value of j(0,x) is 114 */
49 * conpared with the actual value to correct the 115 switch (n&3) {
50 * supposed val ue of j(n,x). 116 case 0: tenp = cosl(x)+sinl(x); break;
51 * 117 case 1: tenp = -cosl (x)+sinl(x); break;
52 * yn(n,x) is simlar in all respects, except 118 case 2: tenp = -cosl(x)-sinl(x); break;
53 * that forward recursion is used for all 119 case 3: tenp = cosl(x)-sinl(x); break;
54 = val ues of n>1. 120 }
55 = 121 b = invsqgrtpi*tenp/sqrtl(x);
56 */ 122 } else {
123 a = jol(x);
58 #include "libmh" 124 b =j11(x);




new usr/src/lib/libmcomon/Qjnl.c 3 new usr/src/lib/libmcomon/Qjnl.c

125 for (i =1; i <n; i++) { 191 */

126 tenp = b; 192 tnp = n;

127 b = b*((GENERIC)(|+|)/x) - a; /* avoid underflow */ 193 vV = two/ x;

128 a = tenp; 194 tmp = tnp*logl (fabsl (v*tnp));
129 } 195 if (tnmp < 1.1356523406294143949491931077970765e+04L) {
130 } 196 for (i =n-1; i >0; i--) {
131 } else { 197 tenp = b;

132 if (x < le-17L) { /* use J(n,x) = 1/nl*(x/2)"n */ 198 b=((|+|)/x) b - a;
133 b = pow (0.5L*x, (GENERI C)n); 199 a = tenp;

134 if (b!=zero) { 200 }

135 for (a=one, i =1, i <=n; i++) a *= (GENERIQ)i; 201 } else {

136 b = b/a; 202 for (i =n-1; i >0; i--) {
137 } 203 tenp = b;

138 } else { 204 b = ((i+i)/x)*b - a;
139 /* use backward recurrence */ 205 a = tenp;

140 /* 206 if (b > 1el000L) {
141 * X X2 X2 207 a /= b;

142 * o J(n,x)/JI(Nn-1,X) = ---- ------ - L 208 t /= b;

143 * 2n - 2(n+l) - 2(n+2) 209 b =1.0

144 * 210 }

145 * 1 1 1 211 }

146 * (for large x) e 212 1

147 * 2n 2(n+1) 2(n+2) 213 b = (t*jol (x)/b);

148 * e e s R - 214 }

149 * X X X 215

150 * 216 if (sgn == 1)

151 * Let w = 2n/x and h=2/x, then the above quoti ent 217 return (-b);

152 * is equal to the continued fraction: 218 el se

153 * 1 219 return (b);

154 * L R R T 220 }

155 * 1 __unchanged_portion_onitted_

156 * A R

157 * 1

158 * I

159 * w+2h -

160 *

161 * To determ ne how nmany terns needed, |et

162 *QO0) =w Q1) = wwh) - 1,

163 * Qk) = (wk*h)*Q(k-1) - Qk-2),

164 * When (k) > le4d good for single

165 * When (k) > 1le9 good for double

166 * Wen Q k) > 1lel7? good for quaduple

167 */

168 /* determn k */

169 GENERIC t, v;

170 double q0, g1, h, tnp; int k, m

171 = (n+n)/(doubl e)x; h = 2.0/ (doubl e)x

172 q =w z =wh; ql = Wz—l.o, k 1;

173 while (gl < 1. 0e17) {

174 k +=1; z += h;

175 tnp = z*ql - qO;

176 q0 = q1;

177 gl = tnp;

178 }

179 m = n+n;

180 for (t = zero, i =2*(n+k); i > m i -=2) t = one/(i/x-t);

181 a==t;

182 b = one;

183 /*

184 * estimate log((2/x)"n*n!') = n*log(2/x)+n*In(n)

185 * hence, if n*(log(2n/x)) > ...

186 * single 8.8722839355e+01

187 * doubl e 7.09782712893383973096e+02

188 * |ong double 1.1356523406294143949491931077970765006170e+04

189 * then recurrent value nay overflow and the result is

190 * likely underflow to zero




new usr/src/lib/libmcomon/ Q| oglll.c

R R R R

3044 Mon Cct 27 12:36:53 2014
new usr/src/lib/libmcomon/ Q1 oglll.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak | ogl0l = _ | oglol

32 #endi f

32 /*

33 * 10910l (X)

34 *

35 * Method :

36 * Let 10g10_2hi = | eading 98( SPARC)/49(x86) bits of 10g10(2) and

37 * IoglO_2Io = 10g10(2) - |o0gl0_2hi,

38 * ivinl0 1/10g(10) rounded.

39 * Then

40 * n = ilogh(x),

41 = if (n<0) n = n+l;

42 = x = scal bn(x, -n);

43 = LOGLO(x) := n*logl0_2hi + (n*logl0_2lo + ivlnl0*log(x))

44

45 * Notel:

46 * For fear of destroying | 0ogl0(10**n)=n, the rounding node is

47 * set to Round-to-Nearest.

48 *

49 * Special cases:

50 * 10g10(x) is NaN with signal if x < 0O;

51 * 1 0g1l0(+INF) is +INF with no signal; 10g10(0) is -INF with signal;

52 * 1 0g10(NaN) is that NaN with no signal;

53 * 10g10(10**N) = N for N=O, 1,...,22.

54 *

55 * Constants:

56 * The hexadeci mal values are the intended ones for the follow ng constants.
*
*

The deci nal val ues may be used, provided that the conpiler will convert
fromdecinmal to binary accurat ely enough to produce the hexadeci mal val ues

new usr/src/lib/libmcomon/ Q| oglll.c
59 * shown.
60 */
62 #include "libmh"
63 #include "l ongdoubl e. h"

65 #if defined(__x86)

66 #define __ swapRD __swap87RD

67 #endif

68 extern enum fp_direction_type _ swapRD(enum fp_direction_type);

70 static const |ong double

71 zero = 0.0L,

72 ivini0 = 4.342944819032518276511289189166050822944e- 0001L,
73 one = 1.0L,

74 #if defined(__x86)

75 1 0g10_2hi = 3.010299956639803653501985536422580480576e- 01L,
76 1 0g10_2I o = 8.298635403410822349787106337291183585413e- 16L;
77 #elif defined(__sparc

78 | oglO_2h| = 3.010299956639811952137388947242098603469e- 01L,
79 | 10g10_2l 0 = 2.831664213089468167896664371953210945664e- 31L;
80 #el se

81 #error Unknown Architecture!

82 #endif

84 | ong doubl e
85 | 0910l (I ong double x) {

86 long double vy, z;

87 enum fp_direction_type rd;

88 int n;

90 if (!finitel(x))

91 return (x + fabsl(x)); /* x is +-INF or NaN */
92 else if (x > zero) {

93 n = ilogbl (x);

94 if (n<0)

95 n += 1;

96 rd = __swapRD(fp_nearest);

97 y =n;

98 x = scal bnl (x, -n);

99 z:y*I09102I0+|vln10*logl(x)
100 z +=y * 1 0g10_2hi;

101 if (rd!= fp_nearest)

102 (void) _ swapRD(rd);

103 return (z);

104 } else if (x == zero) I* -INF */

105 return (-one / zero);

106 el se /* x <0, return NaN */
107 return (zero / zero);

108

__unchanged_portion_omtted_



new usr/src/lib/libmcomon/ Q| ogbl.c 1 new usr/src/lib/libmcomon/ Q| ogbl.c

LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 59 #pragnﬂ STm FEM/ AC@SS 0\‘

2454 Mon Cct 27 12:36:53 2014 60 static const long double zero = 0.0L;
new usr/src/lib/libm comon/ Q| ogbl.c 61 return (v / zero);
5262 |ibmneeds to be carefully unifdef’d 62 }
5268 |ibmdoesn’'t need to hide synbols which are already | ocal __unchanged_portion_omtted_
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE]
/*
* CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END
/

=
[N
® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak |ogbl = _ I ogbl
32 #endi f

32 #include "l'i bmh"
33 #include "xpg6. h" /* __xpg6 */
34 #define _C99SUSv3_l ogb _C99SUSv3_I| ogb_subnormal _is_like_ilogb

36 #if defined(__sparc)

37 #define I SNORMALL(k, x) (k != Ox7fff) /* assuming k !=0 */
38 #define X86PDNRM k, x)

39 #define XSCALE_OFFSET  0x406f [* Ox3fff + 112 */
40 static const |ong double xscale = 5192296858534827628530496329220096. OL;

41 [* 27112 */
42 #elif defined(__x86)

43 | *

44 * if pseudo-denornal, replace by the equival ent nornmal

45 *

46 #define X86PDNRM k, x) if (k == 0 && (((int *) &)[1] & 0x80000000) != 0) \
47 ((int *) &)[2] |=k =1

48 #if defi ned( HANDLE_UNSUPPORTED) /* assuming k !'= 0 */
49 #define I SNORMALL(K, x) (k !'= Ox7fff && (((int *) &)[1] & 0x80000000) != 0)
50 #el se

51 #define | SNORVALL(k, x) (k !'= Ox7fff)

52 #endif

53 #defi ne XSCALE_OFFSET 0x403e /* Ox3fff + 63 */

54 sta&i? const | ong double xscale = 9223372036854775808. OL; /* 2763 */
55 #endi

57 static |ong double
58 raise_division(long double v) {
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new usr/src/lib/libmcomon/ Q nextafterl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak nextafterl = _ nextafterl
32 #endi f

32 #include "libmh"

33 #include <float.h> /* LDBL_MAX, LDBL_MN */

35 #if defined(__sparc)
ne n0 0

36 #defi

37 #define nl 1
38 #define n2 2
39 #define n3 3

40 #define X86PDNRML( x)
41 #define INC(px) { \

42 if (++px[n3] == 0) \

43 if (++px[n2] == 0) \

44 if (++px[nl] == 0) \
45 ++px[ n0]; \
46 }

47 #define DEC(px) { \

48 if (--px[n3] == Oxffffffff) \

49 if (--px[n2] == Oxffffffff) \
50 if (--px[nl] == Oxffffffff) \
51 --px[nO]; \
52

}
53 #elif defined(__x
54 #define n0 2
55 #define nl 1
56 #define n2 0
57 #define n3 0
58 /*

new usr/src/lib/libmcomon/Q nextafterl.c

59 * if pseudo-denormal, replace by the equival ent nornal
60 */

== 0 && (((int *) &)[1] &\

61 #define X86PDNRML(X) i f (XBI ASED_EXP( x)

62 0x80000000) != 0) \

63 ((int *) &)[2] |=1

64 #define INC(px) { \

65 if (++px[n2] == 0) \

66 if ((++px[nl] & ~0x80000000) == 0) \
67 px[ n1] = 0x80000000, ++px[n0]; \
68 }

69 #define DEC(px) { \

70 if (--px[n2] == Oxffffffff) \

71 if (--px[nl] == Ox7fffffff) \

72 if ((--px[n0] & Ox7fff) != 0)
73 px[ nl] |= 0x80000000;
74 }

75 #endi f

77 1ong doubl e

78 nextafterl (1 ong double x, long double y) {
79 int *px = (int *) &x;

80 int *py = (int *) &y;

82 if (x ==vy)

83 return (y); /*
84 if (x!'=x || yl!l=y)

85 return (x * vy);

87 if (1SZEROL(x)) { I* x
px[ n0O] py[ n0] & XSGNVBK;

89 px[ n1] px[n2] = 0;

90 px[ n3] 1;

91 } else {

92 X86PDNRML( X) ;

C99 requirenment */

== 0.0 */

93 if ((px[n0] & XSGNMBK) == 0) { /* x > 0.0 */

94 if (x >y) /*

95 DEC( px)

96 el se

97 I NC( px)

98 } else {

99 if (x <vy) /*
100 DEC( px)
101 el se
102 I NC( px)

}
105 #ifndef 1int
{

107 vol atile | ong doubl e dumy;
108 int k = XBlI ASED_EXP(X);

110 if (k ==0)
111 dunmy = LDBL_MN *
112 else if (k == Ox7fff)

X >y */

x <y */

copysi gnl (LDBL_M N,

X);

113 dummy = LDBL_MAX * copysignl (LDBL_MAX, x);

114

115 #endi f

116 return (x);
117 }

__unchanged_portion_onitted_

\
\



new usr/src/lib/libm comon/ Q pow .c 1 new usr/src/lib/libm comon/ Q pow .c
LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 59 B4 = 2 2222222222222222222220107818006438084979'OOOlL,
9153 Mon Cct 27 12:36:54 2014 60 B5 = 1.818181818181818185051442171337036403674e-0001L,
new usr/src/lib/libm comon/ Q pow .c 61 B6 = 1.538461538461508363540720286292008207673e- 0001L,
5262 |ibm needs to be carefully unifdef’d 62 B7 = 1.333333333506731842033180638329317108428e- 0001L,
5268 |ibmdoesn’'t need to hide synbols which are already | ocal 63 B8 = 1.176469984587418890634302788283946761670e- 0001L,
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE] 64 Bg - 1 0537948915614523317229699015648624971329'OOOlL,
1/*
2 * CDDL HEADER START 66 static |ong double
3 = 67 |l ogl _x(long double x, long double *w) {
4 * The contents of this file are subject to the terms of the 68 long double f, f1, v, s, z, gn, h, t;
5 * Common Devel opnent and Distribution License (the "License"). 69 int *px = (int *) &x;
6 * You may not use this file except in conpliance with the License. 70 int *pz = (int *) &z;
7 0% 71 int i, j, ix, m
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. 73 n =0;
10 * See the License for the specific |anguage governi ng perm ssions 74 ix = px[iO];
11 * and linmtations under the License. 75 if (ix > Ox3ffef 03f && ix < 0x3fff0820) { /* 65/63 > x > 63/65 */
12 = 76 f = x - one;
13 * When distributing Covered Code, include this CDDL HEADER i n each 77 z =f * f;
14 * file and include the License file at usr/src/OPENSOLARI S. LI CENSE. 78 if (((ix - Ox3fff0000) | px[il] | px[i2] | px[i3]) == 0) {
15 * |f applicable, add the follow ng below this CODL HEADER, with the 79 *W = zero;
16 * fields enclosed by brackets “[]" replaced with your own identifying 80 return (zero); /* log(1l)= +0 */
17 * information: Portions Copyright [yyyy]l [nane of copyright owner] 81 }
18 * 82 gn = one / (two + f);
19 * CDDL HEADER END 83 s = f * qgn; I* |s|<2**-6 */
20 */ 84 v = s;
85 h = (Iong double) (2.0 * (double) s);
22 | * 86 fl (Iong doubl e) ((doubl e) f);
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved. 87 t = ((two (f h) h* f1) - h* (f - fl)) qn +
24 */ 88 s*(v*(Bl+v*(BZ+v*(B3 +
25 /* 89 v* (B5+v* (B6+vV* (B?+v*(BS+v* B9))))))))):
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved. 90 = (long doubl e) ((double) (h +t));
27 * Use is subject to license terns. 91 *w—t - (s h);
28 */ 92 return (s);
93 }
30 #if defined( ELFOBJ) 94 if (ix < 0x00010000) { /* subnormal x */
30 #pragma weak powl = _ pow 95 X *= twoll3;
32 #endi f 96 n = -113;
97 ix = px[i0];
32 #include "l'i bmh" 98 }
33 #include "xpg6. h" /* __xpg6 */ 99 /* LARGE_N */
34 #define _C99SUSv3_pow _C99SUSv3_pow treats_| nf_as_an_even_int 100 n += ((ix + 0x200) >> 16) - Ox3fff;
101 ix = (ix & 0x0000ffff) | 0x3fff0000 /* scale x to [1,2] */
36 #if defi ned( __sparc) 102 px[10] = ix;
37 #define 0 103 I = ix + 0x200;
38 #define il 1 104 pz[iO] =i &Oxfffffcoo;
39 #define i2 2 105 pz[il] = pZ[I 2] = pz[i3] = 0;
40 #define i3 3 106 qn = one / x+z)
107 f =x - z;
42 static const |ong double zero = 0.0L, one = 1.0L, tw = 2.0L; 108 s =f * gn
109 fl-= (Iong doubl e) ((double) f);
44 extern const long double _TBL_logl_hi[], _TBL_logl_lo[]; 110 h = (long double) (2.0 * (double) s);
111 t =qgn* ((two * (f - z* h) - h* f1) - h* (f - f1));
46 static const |ong double 112 j = (i > 10) & 0x3f;
47 twoll3 = 10384593717069655257060992658440192. OL, 113 vV =s *s;
48 I n2hi = 6.931471805599453094172319547495844850203e- 0001L, 114 gn = (long double) n;
49 In2lo = 1. 667085920830552208890449330400379754169e- 0025L, 115 t +=gn * In2lo + _TBL ogl _lo[j];
50 A2 = 6.666666666666666666666666666666091393804e- 0001L, 116 t 4= s * (v * (A2 + v ( +v* (AM+v* (A +v* (A6 +
51 A3 = 4,000000000000000000000000407167070220671e- 0001L, 117 v * A7))))));
52 A4 = 2.857142857142857142730077490612903681164e- 0001L, 118 v = qn * In2hi + TBL_I ogl _hi[j];
53 A5 = 2.222222222222242577702836920812882605099e- 0001L, 119 s = + v;
54 A6 = 1.818181816435493395985912667105885828356e- 0001L, 120 t += (h - (s -
55 A7 = 1.538537835211839751112067512805496931725e- 0001L, 121 z = (long doubl e) ((doubl e) (s +1));
56 Bl = 6.666666666666666666666666666666666667787e- 0001L, 122 *wW=1t - (z - s);
57 B2 = 3.999999999999999999999999999999848524411e- 0001L, 123 return (z);
58 B3 = 2.857142857142857142857142865084581075070e- 0001L, 124 }
__unchanged_portion_omtted_




new usr/src/lib/libm comon/Q scal bnl.c

R R R R

2490 Mon Cct 27 12:36:54 2014
new usr/src/lib/libm comon/Q scal bnl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

CDDL HEADER END

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 governi ng perm ssions
11 * and limtations under the License.
12 =
13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

*
18 ¥
*

/

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak scal bnl = _ scal bnl
32 #endi f

32 #include "libmh"
33 #include <float.h>
34 #include <stdlib.h>

/* LDBL_MAX, LDBL_M N */
/* abs */

36 #if defined(__sparc)
37 #define XSET_EXP(k, x) ((int *) i‘X)[O] = (((int *) &)[0] & ~0x7fff0000) | \
<< 16

39 #define I SINFNANL(k, x) (k == Ox7fff)

40 #define XTWOT_OFFSET 113

41 static const |long double xtwot = 10384593717069655257060992658440192. OL,

42 [* 27113 */
43 twont nl = 4.814824860968089632639944856462318296E-35L; /* 27-114 */
44 #elif defined(__x86)

45 #define XSET_EXP(k, x) ((int *) &)[2] = (((int *) &)[2] & ~Ox7fff) | k
46 #if defi ned( HANDLE UNSUPPORTED)

47 #define I SINFNANL(k, x) (k == Ox7fff || k !=0 &&\

48 (((int *) &)[1] & 0x80000000) == 0)
49 #el se

50 #define I SINFNANL(k, x) (k == Ox7fff)

51 #endif

52 #define XTWOT_OFFSET 64

53 static const Tong double xtwot = 18446744073709551616. 0L, /* 2764 */
54 twontnll = 2. 7105054312137610850186E- 20L; [* 27-65 */
55 #endi f

57 |l ong doubl e
58 scal bnl (I ong double x, int n) {

new usr/src/lib/libm comon/Q scal bnl.c

59 int k = XBlI ASED_EXP(x);

61 if (1SINFNANL(K, X))

62 return (x + x);

63 if (I1SZEROL(X) || n == 0)

64 return (x);

65 if (k ==0) {

66 X *= xtwot;

67 k = XBI ASED_EXP(x) - XTWOT_OFFSET;

68 }

69 if ((unsigned) abs(n) >= 131072)

70 n >>= 1; /* avoid subsequent
71 k += n;

72 if (k > 0x7ffe)

73 return (LDBL_MAX * copysignl (LDBL_MAX, Xx));
74 if (k <= -XTWOT_OFFSET - 1

75 return (LDBL_M N * copysignl (LDBL_LMN, x));
76 if (k>0) {

77 XSET_EXP(k, X);

78 return (x);

79 }

80 k += XTWOT_OFFSET + 1;

81 XSET_EXP(K, X);

82 return (x * twontml);

83

__unchanged_portion_omtted_
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new usr/src/lib/libm comon/Q significandl.c
5262 |ibmneeds to be carefully unifdef’d
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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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak significandl = __significandl
32 #endi f

32 #include "l'i bmh"

34 | ong doubl e

35 significandl (I ong double x) {

36 if (1SZEROL(x) || XBI ASED_EXP(x) == Ox7fff) /* O/ +-1nf/NaN */
37 return (x + x);

38 el se

39 return (scal bnl (x, -ilogbl(x)));

40

}
__unchanged_portion_onitted_
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new usr/src/lib/libm comon/Q tanhl.c
5262 |ibmneeds to be carefully unifdef’d
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LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak tanhl = __ tanhl
32 #endi f

32/
tanhl (x) returns the hyperbolic tangent of x

Met hod :
1. reduce x to non-negative: tanhl(-x) = - tanhl(x).
2.

0 < x <= snall : tanhl (x) X
-expmtl (- 2x)
small < x <= 1 o tanhl(x) 1= --------------

1 <= x <= threshold : tanhl(x)
expmil (2x) + 2
threshold < x <= INF : tanhl (x)

wher e
single : smal |
doubl e : smal |
quad : smal |

threshol d
threshol d
threshol d

11.0
22.0
45.0

[Tl
BEe
®© o0
N Ol

oo

Note: threshold was chosen so that
fl(1. 0+2/(expml(2*thresho| d)+2)) == 1.

Speci al cases:
tanhl (NaN) is NaN;
only tanhl (0.0)=0.0 is exact for finite argunent.

IS
a1
EEE I B S I R I R I I T I
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60 #include "libmh"
61 #include "l ongdoubl e. h"

63 static const |ong double small = 1.0e-20L, one = 1.0,
64 #ifndef |int

65 big = 1.0e+20L,

66 #endif

67 threshold = 45.0L;

69 | ong doubl e

/* inexact if t

70 tanhl (I ong double x) {

71 long double t, vy, z;

72 int signx;

73 vol atile | ong doubl e dummy;

75 if (isnanl(x))

76 return (x + x); /* x is NaN */
77 signx = signbitl(x);

78 t = fabsl (x);

79 Z = one;

80 if (t <-thresho|d) {

81 if (t > one)

82 =one - two / (expmll (t + t) + two)
83 elseif(t>small){

84 y = expmil (-t - t);

85 z =-y /| (y +tw);

86 } else {

87 #ifndef lint

88 dummy =t + big;

89

90 #endi f

91 return (x);

92 }

93 } elseif (!finitel(t))

94 return (copysignl (one, x));

95 el se

96 return (signx ? -z + small * small z - small
97 return (signx ? -z : z);

98

__unchanged_portion_onitted_
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new usr/src/lib/libm comon/ R copysignf.c
5262 |ibmneeds to be carefully unifdef’d
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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 governi ng perm ssions

11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak copysignf = __ copysignf

32 #endi f

32 #include "l'i bmh"

34 float

35 copysignf(float x, float y) {

36 float w,

38 *(int *) &v = (*(int *) & & ~0x80000000) | (*(int *) & & 0x80000000);
39 return (w);

40

}
__unchanged_portion_onitted_




new usr/src/lib/libm comon/Rilogbf.c 1

R R R R

2102 Mon Cct 27 12:36:56 2014
new usr/src/lib/libm comon/ R ilogbf.c
5262 |ibmneeds to be carefully unifdef’d
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LR

CDDL HEADER END

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 governi ng perm ssions
11 * and limtations under the License.
12 =
13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

*
18 ¥
*

/

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak ilogbf = _ il ogbf
32 #endi f

32 #include "l'i bmh"
33 #include "xpg6. h" /* __xpg6 */

35 #if defined(__x86)

37 #if defined(USE_FPSCALE) || defined(__x86)
36 static const float two25 = 33554432. OF;

37 #el se

38 /*

39 * v: a non-zero subnornmal |Xx|

40 */

41 static int

42 i | ogbf _subnor nal (unsi gned v) {

43 int r =-126 -

45 if (v & Oxffff0000)

46 r += 16, v >>= 16;

a7 if (v & 0xff00)

48 r += 8, v >>= §;

49 if (v & 0xf0)

50 r += 4, v >>= 4;

51 VvV <<=

52 return(r + ((oxffffaab0 >> v) & 0x3));
53

}
54 #endif /* defined(__x86) */
56 #endif /* defined(USE_FPSCALE) */

56 static int

new usr/src/lib/libmcomon/ R ilogbf.c

57 raise_invalid(int v) { /* SUSv3 requires ilogbf(0,+/ -Inf,NaN) raise invalid */

58 #ifndef lint

59 if ((__xpg6 & _C99SUSv3_il ogb_OlnfNaN_raises_invalid) !'= 0) {
60 static const double zero = 0.0;

61 vol atil e doubl e dumy;

63 dummy = zero / zero;

64

65 #endi f

66 return (v);

67 }

69 int

70 i1 ogbf (fl oat x) {

71 int k =*((int *) &) & ~0x80000000;

73 if (k < 0x00800000) {

74 if (k ==0)

75 return (raise_invalid(0x80000001));
76 el se {

77 #if defined(__x86)

79 #if defined(USE_FPSCALE) || defined(__x86)

78 X *= two25;

79 return (((*((int *) &) & O0x7f800000) >> 23) -
80 #el se

81 return (il ogbf_subnormal (k));

82 #endif

83 }

84 } else if (k < 0x7f800000)

85 return ((k >> 23) - 127);

86 el se

87 return (raise_invalid(Ox7fffffff));

88

__unchanged_portion_omtted_
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new usr/src/lib/libm conmon/ R isnanf.c
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1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
24 */

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak isnanf = __isnanf

31 #pragma weak _isnanf = __isnanf

33 #endi f

33 #include "l'i bmh"

35 int

36 isnanf(float x)

{
return ((*(int *) & & ~0x80000000) > 0x7f800000);

__unchanged_portion_onitted_
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 57 St atl ] fl oat
2080 Mon Cct 27 12:36:57 2014 58 raise_division(float t) {
new usr/src/lib/libm comon/R/ | ogbf.c 59 #pragma STDC FENV_ACCESS ON
5262 |ibmneeds to be carefully unifdef’d 60 static const float zero = 0.0F;
5268 |ibmdoesn’'t need to hide synbols which are already | ocal 61 return (t / zero);
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE] 62 }
1/*
2 * CDDL HEADER START 64 fl oat
3 = 65 | ogbf (float x) {
4 * The contents of this file are subject to the terms of the 66 int k =*((int *) &) & ~0x80000000;
5 * Common Devel opnent and Distribution License (the "License").
6 * You nmay not use this file except in conpliance with the License. 68 if (k< O;(O(()EOOOOO) {
7 * 69 i == 0
8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE 70 return (raise_division(-1.0F));
9 * or http://ww. opensol aris.org/os/licensing. 71 else if ((__xpgb6 & _C99SUSv3_logbh) '= 0) {
10 * See the License for the specific |anguage governi ng perm ssions 72 #if defined(__x86)
11 * and linmtations under the License. 74 #if defined(USE_FPSCALE) || defined(__x86)
12 = 73 X *= two25;
13 * When distributing Covered Code, include this CDDL HEADER i n each 74 return ((float) (((*((int *) &) & 0x7f800000) >> 23) -
14 * file and include the License file at usr/src/OPENSOLARI S. LI CENSE. 75 152));
15 * |f applicable, add the follow ng below this CODL HEADER, with the 76 tel se
16 * fields enclosed by brackets "[]" replaced with your own identifying 77 return ((float) il ogbf_subnormal (k));
17 * information: Portions Copyright [yyyy]l [nane of copyright owner] 78 #endi f
18 * 79 } else
19 * CDDL HEADER END 80 return (-126.F);
20 */ 81 } else if (k < 0x7f800000)
82 return ((float) ((k >> 23) - 127));
22 | * 83 el se
23 */Copyri ght 2011 Nexenta Systens, Inc. Al rights reserved. 84 return (x * x);
24 * 85
25 /| * __unchanged_portion_onitted_

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak | ogbf = _ | ogbf
32 #endi f

32 #include "l'i bmh"
33 #include "xpg6. h" /* __xpg6 */
34 #define _C99SUSv3_l ogb _C99SUSv3_I| ogb_subnormal _is_like_ilogb

36 #if defined(__x86)

38 #if defined(USE_FPSCALE) || defined(__x86)
37 static const float two25 = 33554432. OF;
38 #el se

39 /*

40 * v: a non-zero subnormal |Xx|

41 */

42 static int

43 il ogbf _subnor nal (unsi gned v) {

44 int r =-126 - 23;

46 if (v & Oxffff0000)

47 r += 16, v >>= 16;

48 if (v & Oxff00)

49 r += 8, v >>= §;

50 if (v & 0xf0)

51 r += 4, v >>= 4;

52 Vv <<= 1;

53 return (r + ((0xffffaab0 >> v) & 0x3));
54

}
55 #endif [/* defined(__x86) */
57 #endif /* defined(USE_FPSCALE) */
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new usr/src/lib/libnm conmon/ R nextafterf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions

11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak nextafterf = _ nextafterf

32 #endi f

32 #include "l'i bmh"

34 float

35 nextafterf(float x, float y) {

36 float w,

37 int *pw = (int *) &w

38 int *px = (int *) &x;

39 int *py = (int *) &y;

40 int ix, iy, iz;

42 ix = px[0];

43 iy = py[0];

44 if ((ix & ~0x80000000) > 0x7f800000)

45 return (x * vy); /[* + ->* for Cheetah */
46 if ((iy & ~0x80000000) > 0x7f800000)

a7 return (y * x); /* + ->* for Cheetah */
48 if (ix ==1iy || (ix ] iy) == 0x80000000)

49 return (y); /* C99 requirenent */
50 if ((ix & ~0x80000000) == 0)

51 iz =1] (iy & 0x80000000);

52 else if (ix >0) {

53 if (ix >iy)

54 iz =ix - 1;

55 el se

56 iz =ix + 1;

57 } else {

58 if (iy <0& ix <iy)

new usr/src/lib/libm comon/ R nextafterf.c

59 iz =ix + 1;

60 el se

61 iz =ix - 1;

62 }

63 pw 0] =iz;

64 ix =iz & 0x7f800000;

65 if (ix == 0x7f800000) {

66 /* raise overflow */

67 volatile float t;

69 *(int *) & = Ox7f7fffff;
70 t *=t;

71 } else if (ix == 0) {

72 /* raise underflow */

73 volatile float t;

75 *(int *) & = 0x00800000;
76 t *=1t;

77 1

78 return (w;

79

__unchanged_portion_omtted_
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new usr/src/lib/libm comon/ R remainderf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak renminderf = _ renuni nderf

32 #endi f

32 #include "l'i bmh"

34 float

35 remainderf(float x, float y) {

36 if (isnanf(x) || isnanf(y))

37 return (x * vy);

38 if (y ==0.0f || (*(int *) & & ~0x80000000) == 0x7f800000) {
39 /* yis O0Oor xisinfinite; raise invalid and return NaN */
40 y = 0.0f;

41 *(int *) & = 0x7f800000;

42 return (x * vy);

43 }

44 return ((float) remainder((double) x, (double) y));

45

__unchanged_portion_omtted_
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new usr/src/lib/libmconmon/Ririntf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak aintf = _ aintf

31 #pragma weak anintf = __anintf

32 #pragma weak irintf = __irintf

33 #pragma weak nintf = _ nintf

34 #pragma weak rintf = _ rintf

36 #endif

36 /* | NDENT OFF */

37 1/

38 ain return x chopped to integral val ue

39 ani x| +0.5) chopped to integral value
i

) return sign(x)*(|]x|+
) return rint(x) in integer format
ini

IN
-

L B I I
3
]

i return anint(x) in integer format
42 rin return x rounded to integral according to the rounding direction
43
44 NOTE: rintf(x), aintf(x) and anintf(x) return results with the sane sign as
45 x’s, including 0.0.
46 */

48 #include "l'i bmh"

50 static const float xf[] = {

51 /* ZEROF */ . 0f,

52 /* TWD 23F */ 8.3886080000e6f ,
53 /* MIVWO 23F */ -8.3886080000e6f,
54 /* ONEF */ 1. Of ,

55 /* MONEF */ - 1. 0f,

56 /* HALFF */ 0. 5f,

57 [* MHALFF */ -0. 5f,

58 /* HUGEF */ 1. 0e30f,

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

59 }

_hnchanged_port ion_omtted_



new usr/src/lib/libm comon/R scal bnf.c 1 new usr/src/lib/libm comon/R scal bnf.c 2
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2388 Mon Cct 27 12:36:59 2014 58 fl oat
new usr/src/lib/libm comon/ R scal bnf.c 59 scal bnf(float x, int n)
5262 |ibmneeds to be carefully unifdef’d 60 int *px = (int *) &, ix, k;
5268 |ibmdoesn’'t need to hide synbols which are already | ocal
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE] 62 |X = *px & ~OX80000000,
1/* 63 k = ix > 23;
2 * CDDL HEADER START 64 if (k == Oxff)
3 = 65 #if defi ned( FPADD_TRAPS_| NCOVPLETE_ON_NAN)
4 * The contents of this file are subject to the terms of the 66 return (ix > 0x7f800000 ? x * x : X);
5 * Common Devel opnent and Distribution License (the "License"). 67 #el se
6 * You may not use this file except in conpliance with the License. 68 return (x + x);
7 * 69 #endif
8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE 70 if (ix=0]| n==0)
9 * or http://ww. opensol aris.org/os/licensing. 71 return (x);
10 * See the License for the specific |anguage governi ng perm ssions 72 if (k == 0)
11 * and linmtations under the License. 73 #if defined(__x86
12 = 75 #if defined(USE_FPSCALE) || defined(__x86)
13 * When distributing Covered Code, include this CDDL HEADER i n each 74 X *= two23f;
14 * file and include the License file at usr/src/OPENSOLARI S. LI CENSE. 75 k = ((*px & ~0x80000000) >> 23) - 23;
15 * |f applicable, add the follow ng below this CODL HEADER, with the 76 tel se
16 * fields enclosed by brackets "[]" replaced with your own identifying 77 k = il ogbf_biased(ix);
17 * information: Portions Copyright [yyyy]l [nane of copyright owner] 78 *px = (*px & 0x80000000) | (ix << (-k + 1));
18 * 79 #endif
19 * CDDL HEADER END 80
20 =/ 81 if ((unsigned) abs(n) >= 131072) /* cast to unsigned for -2731 */
82 n >>= 1; /* avoid subsequent integer overflow */
22 | * 83 k += n;
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved. 84 if (k > Oxfe)
24 =/ 85 return (FLT_MAX * copysignf (FLT_MAX, x));
25 /* 86 if (k <= -25)
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved. 87 return (FLT_M N * copysignf(FLT_MN, x));
27 * Use is subject to license terns. 88 if (k >0)
28 */ 89 *px = (*px & ~0x7f800000) | (k << 23);
90 return (Xx);
30 #if defined( ELFOBJ) 91 1
30 #pragma weak scal bnf = _ scal bnf 92 k += 25;
32 #endi f 93 *px = (*px & ~0x7f800000) | (k << 23);
94 return (x * twonR5f);
32 #include "libmh" 95 }
33 #include <float.h> /* FLT_MAX, FLT_MN */ __unchanged_portion_onitted_
34 #include <stdlib.h> /* abs */

36 static const float twonR25f = 2.98023223876953125e- 8F;
37 #if defined(__x86)
39 #if defined(USE_FPSCALE) ||
38 static const float two23f =
39 #el se
40 /*
41 */v: a non-zero subnornmal |x|; returns [-22, 0]
42 =
43 static int
44 il ogbf _bi ased(unsi gned v) {

: 5.

defi ned(__x86)
8388608. OF;

45 int r =-22;

47 if (v & Oxffff0000)

48 r += 16, v >>= 16;

49 if (v & Oxff00)

50 r += 8, v >>= §8;

51 if (v & 0xf0)

52 r += 4, v >>= 4;

53 v <<= 1;

54 return (r + ((Oxffffaa50 >> v) & 0x3));
55

}
56 #endif /* defined(__x86) */
58 #endif /* defined(USE_FPSCALE) */
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new usr/src/lib/libm comon/ R/ significandf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak significandf = __significandf

32 #endi f

32 #include "l'i bmh"

34 float

35 significandf(float x) {

36 int ix =*(int *) & & ~0x80000000;

38 if (ix ==0 |] ix >= 0x7f800000) /* O/ +-1nf/NaN */
39 #if defined( FPADD_TRAPS_| NCOVPLETE_ON_NAN)

40 return (ix > 0x7f800000 ? x * x : X);
41 #el se

42 return (x + x);

43 #endi f

44 el se

45 return (scal bnf(x, -ilogbf(x)));

46

__unchanged_portion_omtted_
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new usr/src/lib/libmcomon/ R sqgrtf.c

5262
5268

|'i bmneeds to be carefully unifdef’'d
|'i bm doesn’t need to hide synbols which are already |ocal

LR

1

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

/*
* CDDL HEADER START
The contents of this file are subject to the terms of the

Common Devel opment and Distribution License (the "License").
You may not use this file except in conpliance with the License.

or http://ww. opensol aris.org/os/licensing.
See the License for the specific |anguage governing pernissions
and linmtations under the License.

When distributing Covered Code, include this CDDL HEADER i n each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
If applicable, add the follow ng bel ow this CDDL HEADER, with the
information: Portions Copyright [yyyy]l [nane of copyright owner]

CDDL HEADER END

Copyright 2011 Nexenta Systens, Inc. Al rights reserved.

/*
* Copyright 2005 Sun Mcrosystens, Inc. Al rights reserved.
* Use is subject to license terns.

*/
#pragma weak sqrtf = _ sqrtf
#include "libmh"

#i fdef __INLINE

extern float __inline_sqrtf(float);
fl oat
sqrtf(float x) {

return (__inline_sqrtf(x));

}

#el se /* defined(__INLINE) */

static const float huge = 1.0e35F, tiny = 1.0e-35F, zero = 0.0f;
f1 oat

sqrtf(float x) {
fl oat dz, w

int *pw = (int *)&w,
int ixX, j, r, g m n, s, t;
w = X;
ix = pw0];
if (ix <=0)
/* x is <= 0 or nan */

j = ix & Ox7fffffff;
if (j ==
return (w;
return ((w* zero) / zero);

You can obtain a copy of the |icense at usr/src/ OPENSOLARI S. LI CENSE

fields enclosed by brackets "[]" replaced with your own identifying

new usr/src/lib/libmcomon/ R sqgrtf.c

102

104 done:
105

106

107 }

109 #endi f

if ((ix & Ox7f800000) == Ox7f800000) {
/

* x is +inf or nan */
return (w* w;

}
m=ir_ilogb_(&w);
n=-m
w = r_scal bn_(&w, (int *)&n);
ix = (pwf 0] & Ox007fffff) | 0x00800000;
n=m/ 2
if ((n+n
i X
m
n
}

/* generate sqrt(x) bit by bit */
ix <<= 1;
q=s=0;
r = 0x01000000;
for (j =17 ] <= 25/ j++) {
t =s +r;
if (t <=ix) {

-wn
1
n—

Ix <<= 1;
r >>= L

if (ix ==
goto done;

/* raise inexact and determ ne the anbi ent

dz = huge - tiny;
if (dz < huge)
goto done;
dz = huge + tiny;
if (dz > huge)
q += 1
q+= (9 &1);

pw{ 0] = (g >> 1) + 0x3f000000;
return (r_scalbn_(&w, (int *)&n));

/* defined(__INLINE) */

roundi ng node */
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new usr/src/lib/libm comon/nBx/__fex_hdlr.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #include "fenv_synonyns. h"
31 #undef lint

32 #include <signal.h>

33 #include <siginfo.h>

34 #include <ucontext.h>

35 #include <stdio. h>

36 #include <stdlib.h>

37 #include <unistd. h>

38 #include <thread. h>

39 #include <math. h>

40 #if defined(__SUNPRO O
41 #include <sunnath. h>

42 #endi f

43 #include <fenv. h>

44 #include "fex_handl er. h"
45 #include "fenv_inlines.h"

47 #if defined(__sparc) && !defined(__sparcv9)
48 #include <sys/procfs. h>
49 #endi f

51 /* 2.x signal.h doesn’t declare sigenptyset or sigi smenber
52 if they're #defined (see sys/signal.h) */

53 extern int sigenptyset(sigset_t *);

54 extern int sigisnenber(const sigset_t *, int);

56 /* external globals */
57 void (*__nmt_fex_sync)() = NULL; /* for synchronization with libntsk */
58 #pragma weak __nt_fex_sync

60 #ifdef LIBM MI_FEX_SYNC

new usr/src/lib/libm comon/nBx/__fex_hdlr.c

60 void (*__libmunt_fex_sync)() = NULL; /* new, inproved version of above */
61 #pragma weak _ |ibmnm _fex_sync
63 #endi f
63 /* private variables */
64 static fex_handler_t main_handlers;
65 static int handlers_initialized = 0;
66 static thread_key t handl ers_key
67 static nmutex_t handl ers_key_| Iock = DEFAULTMJTEX;
69 static struct sigaction oact = { 0, SIGDFL };
70 static mutex_t hdlr_l ock = DEFAULTMJTEX;
71 static int hdlr_installed = O;
73 /* private const data */
74 static const int te_bit[ FEX_NUMEXC] = {
75 1 << fp_trap_i nexact,
76 1 << fp_trap_division,
77 1 << fp_trap_underfl ow,
78 1 << fp_trap_overflow,
79 1 << fp_trap_invalid,
80 1 << fp_trap_invalid,
81 1 << fp_trap_invalid,
82 1 << fp_trap_invalid,
83 1 << fp_trap_invalid,
84 1 << fp_trap_invalid,
85 1 << fp_trap_invalid,
86 1 << fp_trap_invalid
87 },
__unchanged_portion_omtted_
148 #ifdef LIBM MI_FEX _SYNC
146 /*
147 * The follow ng function may be used for synchronization with any

148
149
150
151
152
153
154
155

207

205

207
208
209
210
211
212
213
214
215
216
217
218
219
220

799
800
801

* internal project that manages nultiple threads

*/

enum __|ibmnt_fex_sync_actions {
__libmmn _fex_start_master = 0,
" libmn _fex_start_slave,
“libmm _fex_finish_naster,

libmnt _fex_finish_slave
s
__unchanged_portion_omtted_
#endi f
#if defined(__sparc)

/

* Code for setting or clearing interval node on US-IIl and above.
* This is enbedded as data so we don't have to mark the library

* as a v8plusb/v9b object. (I could have just used one entry and
* nodified the second word to set the bits |I want, but that would
* have required another nutex.)

*

/

static const unsigned int sianf][2] = {
{ 0x81c3e008, 0x81b01020 }, /* retl, siamO0 */
{ 0x81c3e008, 0x81b01024 }, /* retl, siam4 */
{ 0x81c3e008, 0x81b01025 }, /* retl, siam5 */
{ 0x81c3e008, 0x81b01026 }, /* retl, siam6 */
{ 0x81c3e008, 0x81b01027 } /* retl, siam7 */

b

__unchanged_portion_omtted_

/*

* Update the trap enable bits according to the sel ected nodes
*/
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802 void

803 _ fex_update_te()

804 {

805 struct fex_handl er_data *thr_handl ers;

806 struct sigaction act, tnpact;
807 sigset _t bl ocked;
808 unsi gned | ong fsr;

809 int te;
811 /* determ ne which traps are needed */

812 thr_handlers = _ fex_get_thr_handl ers();

813 _ fenv_getfsr(&sr);

814 te = __fex_te_needed(thr_handlers, fsr);

816 /* install _ fex_hdlr as necessary */

817 if ('hdlr_installed && te)

818 act.sa_handler = __fex_hdlr;

819 si genpt yset (&act . sa_nmask) ;

820 act.sa_flags = SA_SI A NFQ,

821 sigaction(SI GFPE, &act, &tnpact);

822 if (tnpact.sa_handler != _ fex_hdlr)
823 {

824 mut ex_| ock(&hdl r _I ock);

825 oact = tnpact;

826 nmut ex_unl ock( &hdl r _I ock) ;

827 }

828 hdlr_installed = 1;

829 }

831 /* set the new trap enable bits (only if SIGFPE is not blocked) */
832 if (sigprocmask(0, NULL, &blocked) == 0 &&
833 ' si gi snenber (&bl ocked, SIGFPE)) {

834 __fenv_set_te(fsr, te);

835 __fenv_setfsr(& sr);

836 }

838 /* synchronize with |ibntsk */

839 _m_fex_sync = __fex_sync_wi th_|ibntsk;

845 #ifdef LIBM MI_FEX SYNC

841 /* synchronize with other projects */

842 __libmnt_fex_sync = __fex_sync_with_threads;
848 #endi f

843 }

__unchanged_portion_onitted_
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new usr/src/lib/libm conmon/ mdx/fdimc
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak fdim= __fdim

32 #endi f

32 /*

33 * fdim(x,y) returns x - y if x >y, +0if x <=y, and NaNif x and
34 * y are unordered.

35 *

36 * fdimx,y) raises overflow or inexact if x >y and x - y overflows
37 * or is inexact. It raises invalid if either operand is a signaling
38 * NaN. Otherwise, it raises no exceptions.

39 */

41 #include "l'i bmh" /* for islessequal macro */

43 doubl e

44 __fdin(doubl e x, double y) {

45 if (islessequal (x, y)) {

46 x = 0.0;

47 y = -X;

48 }

49 return (x - y);

50

__unchanged_portion_omtted_




new usr/src/lib/libm comon/nBx/fdinf.c 1
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new usr/src/lib/libm conmon/ mdx/fdinf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak fdinf = _ fdinf

32 #endi f

32 #include "l'i bmh" /* for islessequal macro */

34 float

35 __fdinf(float x, float y) {

36 /*

37 * On SPARC v8plus/v9, this could be inplenmented as foll ows
38 * (assuming %0 = x, %1 =y, return value left in %0):
39 *

40 * fcnps % cc0,%0,% 1

41 * st %90, [ scratch] ! use fzero instead of st/ld
42 *1d [scratch], % 2 ! if VISis available

43 * fnegs % 2,% 3

44 * frovsl e % cc0,%2,%0

45 * frovsl e % cc0,%3,%1

46 * fsubs %0,%1,%0

47 */

48 if (islessequal (x, y)) {

49 x = 0.0f;

50 y = -X;

51 }

52 return (x - vy);

53

__unchanged_portion_onitted_
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new usr/src/lib/libm conmon/ mdx/fdin.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions

11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak fdiml = _ fdinl

32 #endi f

32 #include "l'i bmh" /* for islessequal macro */

34 | ong doubl e
35 __fdim (long double x, Iong double y) {

36 if (islessequal (x, y)) {
37 x = 0.0l;

38 y = -X;

39 }

40 return (x - y);

41

__unchanged_portion_omtted_
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new usr/src/lib/libm conmon/ ndx/fma. c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

22 /*
23 *

25 [ *
26 *
27 %

28 */

30 #if defined( ELFOBJ)
30 #pragma weak fma =

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

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

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

=_fm

32 #endi f

32 #include "l'i bmh"
33 #include "frma. h"
34 #include "fenv_inlines.h"

36 #if defined(__sparc)

38 static const union {

39 unsigned i[2];
40 doubl e d;
41}y d] ={

__unchanged_portion_omtted_
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new usr/src/lib/libm comron/ mdx/fmaf.c

5262
5268

|'i bmneeds to be carefully unifdef’d
|'i bm doesn’t need to hide synbols which are already |ocal

LR

1

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

/*

* 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 pernm ssions

* and |initations under the License.

*

* \When 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] [name of copyright owner]
*

* CDDL HEADER END

*/

/*

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

*

/*/

* Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.

* Use is subject to |license terns.

*/

#if defined( ELFOBJ)

#pragnma weak frmaf = __fmaf

#endi f

#i nclude "libmh"

#i nclude "fna. h"

#i nclude "fenv_inlines.h"

#i f defined(__sparc)

/*
* fmaf for SPARC. 32-bit single precision, big-endian
*
/
fl oat
__fmaf(float x, float y, float z) {
uni on {
unsigned i[2];
doubl e d;
} xy, zz;
unsi gned u, s;
int exy, ez;
/*
* the followi ng operations can only raise the invalid exception,
* and then only if either x*y is of the formInf*0 or one of x,
* y, or z is a signaling NaN
*
/
xy.d = (double) x * vy;
zz.d = (double) z;
/*

new usr/src/lib/libm comon/ nmdx/fmaf.c

111
113

* if the sumxy + z wl
* result to float

exy = (xy.i[0] >> 20) &

ez = (zz.i[0] >> 20) & 0O

if ((ez - exy <= 4 && ex
ez == Ox7ff || e
return ((float)

}
/*

| be exact, just conpute it and cast the

ox7ff;

x7ff;

y - ez <= 28) || exy == Ox7ff || exy == 0 ||
z ==0) {

(xy.d + zz.d));

* collapse the tail of the smaller summand into a "sticky bit"

* so that the sumcan b
*/

if (ez > exy) {
if (ez - exy

zz.i[1]
} else if (exy -

return ((float) (xy.d +

114 }

__unchanged_portion_onitted_

e conputed without error

- exy - 31);
-S_l)) | xy.1[1])
& ~(s - 1);

pse all of xy into a single bit */
= (xy.i[0] & 0x80000000) | ((ez - 51) << 20);
= 0:

’

pse all of zz into a single bit */
= (zz.i[0] & 0x80000000) | ((exy - 51) << 20);
= 0:

’
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new usr/src/lib/libm conmon/ mdx/fnal.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

22 /*
23 *

25 [ *
26 *
27 %

28 */

30 #if defined( ELFOBJ)
30 #pragma weak frmal =

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

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

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

_ fmal

32 #endi f

32 #include "l'i bmh"
33 #include "frma. h"
34 #include "fenv_inlines.h"

36 #if defined(__sparc)

38 static const union {

39 unsigned i[2];
40 doubl e d;
41}y d] ={

__unchanged_portion_omtted_
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new usr/src/lib/libm conmon/ mdx/ f max. c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak fnmax = __fmax

32 #endi f

32 /*

33 * fmax(x,y) returns the larger of x and y. |f just one of the
34 * argunents is NaN, frmax returns the other argunent. |If both
35 * argunents are NaN, fmax returns NaN.

36 *

37 * See frmaxf.c for a discussion of inplenmentation trade-offs.
38 */

40 #include "libmh" /* for isgreaterequal macro */

41 #incl ude <fenv. h>

43 doubl e

44 _ frmax(doubl e x, double y) {

45 uni on {

46 unsi gned i[2];

a7 doubl e d;

48 XX, yy,

49 unsi gned s;

51 /* if yis nan, replace it by x */

52 if (yl=y)

53 y = X;

55 /* if x is nan, replace it by y */

56 if (x !'=x)

57 X =Yy,

new usr/src/lib/libm comon/ mdx/fmax. c

59 /* At this point, x and y are either both nuneric, or both NaN */
60 if (lisnan(x) && !isgreaterequal (x, y))

61 X =y,

63 /*

64 * clear the sign of the result if either x or y has its sign clear
65 */

66 xx.d = Xx;

67 yy.d =y,

68 #if defined(__sparc)

69 s = ~(xx.i[0] & yy.i[0]) & 0x80000000;

70 XX.i[0] &= ~s;

71 #elif defined(__x86)

72 s = ~(xx.i[1] &yy.i[1]) & 0x80000000;

73 xx.i[1] &= -~s;

74 tel se

75 #error Unknown architecture

76 #endi f

78 return (xx.d);

79

__unchanged_portion_onitted_
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new usr/src/lib/libm conmon/ mdx/f maxf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */
30 #if defined( ELFOBJ)
30 #pragma weak fmaxf = _ fnmaxf
32 #endi f
32 /*
33 * fmax(x,y) returns the larger of x and y. |f just one of the
34 * argunents is NaN, frmax returns the other argunent. |If both
35 * argunents are NaN, fmax returns NaN (ideally, one of the
36 * argunment NaNs).
37 *
38 * (C99 does not require that fmax(-0,+0) = fmax(+0,-0) = +0, but
39 * jdeally frmax should satisfy this.
40 *
41 * C99 nekes no nention of exceptions for fmax. | suppose ideally
42 * either fmax never raises any exceptions or else it raises the
43 * invalid operation exception if and only if sonme argunent is a
44 * signaling NaN. In the fornmer case, fmax should always return
45 * one of its argunents. In the latter, frmax shouldn’t return a
46 * signaling NaN, although when both argunents are signaling NaNs,
47 * this ideal is at odds with the stipulation that fmx should
48 * always return one of its argunents.
49 *
50 * Commutativity of fnax follows fromthe properties |listed above
51 * except when both argunments are NaN. In that case, frmax nmay be
52 * declared comutative by fiat because there is no portable way
53 * to tell different NaNs apart. Ildeally frmax would be truly com
54 * putative for all arguments.
55 *
56 * On SPARC V8, fnax nust involve tests and branches. Ideally,

. :

*

an inplenmentati on on SPARC V9 shoul d avoi d branching, using
condi tional noves instead where necessary, and be as efficient

new usr/src/lib/libm comon/nBx/fmaxf.c

59 * as possible in its use of other resources.

60 *

61 * |t appears to be inpossible to attain all of the aforenentioned
62 * ideals sinultaneously. The inplenentation below satisfies the
63 * follow ng (on SPARC):

64 *

65 * 1. frmax(x,y) returns the larger of x and y if neither x nor y
66 * is NaN and the non-NaN argunent if just one of x or y is NaN
67 * If both x and y are NaN, fmax(x,y) returns x unchanged.

68 * 2. fmax(-0,+0) = fmax(+0,-0) = +0.

69 * 3. If either argurment is a signaling NaN, fnax raises the invalid
70 */ operation exception. Oherw se, it raises no exceptions.
71 *

73 #include "libmh" /* for isgreaterequal macro */

75 fl oat

76 _ fmaxf(float x, float y) {

77 *

78 * On SPARC v8plus/v9, this could be inplenmented as foll ows
79 * (assuming %0 = x, %1 =y, return value left in %0):
80 *

81 * fcnps % cc0,%1,%1

82 * frovsu % cc0,%0,%1

83 * fcnps % cc0,%0,% 1

84 * frovsul % cc0,% 1,%0

85 * st % 0, [ X]

86 * st %1, [y]

87 * 1d [x],%0

88 * 1d [y], %1

89 * and %0,%1,%2

90 * set hi %i (0x80000000), % 3

91 * andn % 3,%2,%2

92 * andn %0,%2,%0

93 * st %0, [x]

94 * 1d [x],%0

95 *

96 * If VIS instructions are available, use this code instead:
97 *

98 * fcnps % cc0,%1,%1

99 * fnovsu % cc0,%0,% 1

100 * fcnps % cc0,%0,% 1

101 * frovsul % cc0,% 1,%0

102 * fands % 0,%1,% 2

103 * fzeros % 3

104 * fnegs % 3,% 3

105 * fandnot2s % 3, % 2, % 2

106 * fandnot2s % 0,% 2,% 0

107 *

108 * If VIS 3.0 instructions are available, use this:

109 *

110 * flcnps % cc0,%0,% 1

111 * fnovslg % cc0,% 1,%0 ! nove if %ccOis 1 or 2
112 */

114 uni on {

115 unsi gned i;

116 float f;

117 } oxx, yy;

118 unsi gned s;

120 /* if y is nan, replace it by x */

121 if (y'!=y)

122 y = X;

124 /* if x is nan, replace it by y */
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125 if (x !'=x)

126 X =Yy,

128 /* At this point, x and y are either both nuneric,
129 if (lisnan(x) && !isgreaterequal (x, y))

130 X =y,

132 /*

133 * clear the sign of the result if either x or y has its sign clear
134 */

135 xx. f = x;

136 yy.f =y;

137 s = ~(xx.i & yy.i) & 0x80000000;

138 XX.i &= ~s;

140 return (xx.f);

141 }

__unchanged_portion_onitted_

or both NaN */
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new usr/src/lib/libm conmon/ mdx/fmaxl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak frmaxl = _ fmaxl

32 #endi f

32 #include "l'i bmh" /* for isgreaterequal macro */

34 | ong doubl e
35 __fmaxl (long double x, long double y) {

36 uni on {

37 #if defined(__sparc)

38 unsi gned i[4];

39 #elif defined(__x86)

40 unsigned i[3];

41 #el se

42 #error Unknown architecture

43 #endi f

44 | ong double Id;

45 }oxx, vy

46 unsi gned s;

48 /* if yis nan, replace it by x */

49 if (yl=y)

50 y = X;

52 /* if x is nan, replace it by y */

53 if (x !=x

54 X =y,

56 /* At this point, x and y are either both nuneric, or both NaN */
57 if (lisnan(x) && !isgreaterequal (x, y))

58 X =Yy

new usr/src/lib/libm comon/nBx/fmaxl.c

60 I*

61 * clear the sign of the result if either x or y has its sign clear
62 */

63 xx. ld = x;

64 yy.ld =vy;

65 #if defined(__sparc)

66 s = ~(xx.i[0] &yy.i[0]) & 0x80000000;
67 XX.i[0] &= ~s;

68 #elif defined(__x86)

69 s = ~(xx.i[2] &yy.i[2]) & 0x8000;

70 XX.i[2] &= ~s;

71 #el se

72 #error Unknown architecture

73 #endi f

75 return (xx.ld);

76

__unchanged_portion_onitted_
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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 59 If (X |: X)
1979 Mon Cct 27 12:37:05 2014 60 X =y,
new usr/src/lib/libm conmon/ mdx/fmin. c
5262 |ibmneeds to be carefully unifdef’d 62 /* At this point, x and y are either both nuneric, or both NaN */
5268 |ibmdoesn’'t need to hide synbols which are already | ocal 63 if (lisnan(x) && !islessequal (x, y))
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE] 64 X = yv
1/*
2 * CDDL HEADER START 66 /*
3 = 67 * set the sign of the result if either x or y has its sign set
4 * The contents of this file are subject to the terms of the 68 */
5 * Common Devel opnent and Distribution License (the "License"). 69 xx.d = x;
6 * You may not use this file except in conpliance with the License. 70 yy.d = vy;
7 * 71 #if defined(_BI G_ENDI AN)
8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE 72 s = (xx.1[0] | yy.i[0]) & 0x80000000;
9 * or http://ww. opensol aris.org/os/licensing. 73 xx.i[0] |=s;
10 * See the License for the specific |anguage governi ng perm ssions 74 #el se
11 * and linmtations under the License. 75 s = (xx.i[1] | yy.i[1]) & 0x80000000;
12 = 76 xx.i[1] |=s;
13 * When distributing Covered Code, include this CDDL HEADER i n each 77 #endif
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * |f applicable, add the follow ng below this CODL HEADER, with the 79 return (xx.d);
16 * fields enclosed by brackets "[]" replaced with your own identifying 80 }
17 * information: Portions Copyright [yyyy]l [nane of copyright owner] __unchanged_portion_onitted_
18 *
19 * CDDL HEADER END
20 */

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak fmin = _ fmn

32 #endi f

32 /*

33 * fmn(x,y) returns the smaller of x and y. |If just one of the
34 * argunents is NaN, fmn returns the other argunent. |If both
35 * argunents are NaN, fmin returns NaN.

36 *

37 * See frmaxf.c for a discussion of inplenmentation trade-offs.
38 */

40 #include "l'i bmh" /* for islessequal macro */

42 #include "fenv_inlines.h"
43 #incl ude <stdio. h>
44 #include <sys/isa_defs. h>

46 doubl e

47 __fm n(double x, double y) {
48 uni on {

49 unsigned i[2];
50 doubl e d;

51 } oxx, yy;

52 unsi gned s;

53

54 /* if y is nan, replace it by x */
55 if (y'!=y)

56 y = X;

58 /* if x is nan, replace it by y */
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new usr/src/lib/libm conmon/ mdx/fmnf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions

11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

18 *

19 * CDDL HEADER END

20 */

22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak fminf = _ fmnf
32 #endi f

32 #include "l'i bmh" /* for islessequal macro */

34 float

35 __fminf(float x, float y) {

36 /*

37 * On SPARC v8plus/v9, this could be inplenmented as foll ows
38 * (assuming %0 = x, %1 =y, return value left in %0):
39 *

40 * fcnps % cc0,%1,%1

41 * fnovsu % cc0,%0,9% 1

42 * fcnps % cc0,%0,% 1

43 * f movsug % cc0,% 1,% 0

44 * st % 0, [ X]

45 * st % 1,[y]

46 * 1d [x],%0

a7 * 1d [y]l, %1

48 * or %0,%1, %2

49 * set hi %i (0x80000000), % 3

50 * and %3,%2, %2

51 * or %0,%2,%0

52 * st % 0, [ X]

53 * |d [x],9%0

54 *

55 * |f VISinstructions are available, use this code instead:
56 *

57 * fcnps % cc0,%1,%1

58 * fnovsu % cc0,%0,% 1

new usr/src/lib/libm comon/nBx/fmnf.c

59 * fcnps % cc0,9%0,% 1

60 * fnovsug % cc0,%1,%0

61 * fors %0,%1,%2

62 * fzeros % 3

63 * fnegs % 3,% 3

64 * fands %3,%2,%2

65 * fors %0,%2,%0

66 *

67 * If VIS 3.0 instructions are available, use this:
68 *

69 * flcnps % cc0,%0,% 1

70 * fnovsge % cc0,% 1,% 0 ! move if %ccO is
71 */

73 uni on {

74 unsi gned i;

75 float f;

76 }oxx, vy,

77 unsi gned s;

79 /* if y is nan, replace it by x */

80 if (y'!=y)

81 y = X;

83 /* if x is nan, replace it by y */

84 if (x !'=x)

85 X =Yy

87 /* At this point, x and y are either both nuneric,
88 if (lisnan(x) && !islessequal (x, y))

89 X =Yy

91 /*

92 * set the sign of the result if either x or y has
93 */

94 xx. f = x;

95 yy.f =vy;

96 s = (xx.i | yy.i) & 0x80000000;

97 XX.i |=s;

99 return (xx.f);

100

__unchanged_portion_onitted_

0 or 2

or both NaN */

its sign set
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1833 Mon Cct 27 12:37:06 2014 60 I*

new usr/src/lib/libm comon/nBx/fmnl.c 61 * set the sign of the result if either x or y has its sign set
5262 |ibmneeds to be carefully unifdef’d 62 */
5268 |ibmdoesn’'t need to hide synbols which are already | ocal 63 xx.ld = x;
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE] 64 yyld - yY

1/* 65 #if defined(__sparc)

2 * CDDL HEADER START 66 s = (xx.i[0] | yy.i[0]) & 0x80000000;

3 = 67 xX.i[0] |=s;

4 * The contents of this file are subject to the terms of the 68 #elif defined(__x86)

5 * Common Devel opnent and Distribution License (the "License"). 69 s = (xx.i[2] | yy.i[2]) & 0x8000;

6 * You may not use this file except in conpliance with the License. 70 xx.i[2] |=s;

7 * 71 #el se

8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE 72 #error Unknown architecture

9 * or http://ww. opensol aris.org/os/licensing. 73 #endi f

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

11 * and linmtations under the License. 75 return (xx.ld);

12 = 76 }

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

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

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

16 * fields enclosed by brackets "[]" replaced with your own identifying

17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

18 *

19 * CDDL HEADER END

20 */

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak fmnl = _ fmnl

32 #endi f

32 #include "l'i bmh" /* for islessequal macro */

34 | ong doubl e
35 __fmnl(long double x, long double y) {

36 uni on {

37 #if defined(__sparc)

38 unsi gned i[4];

39 #elif defined(__x86)

40 unsigned i[3];

41 #el se

42 #error Unknown architecture

43 #endi f

44 | ong double Id;

45 }oxx, vy

46 unsi gned s;

48 /* if yis nan, replace it by x */
49 if (yl=y)

50 y = X;

52 /* if x is nan, replace it by y */
53 if (x !=x

54 X =y,

56 /* At this point, x and y are either both nuneric, or both NaN */
57 if (lisnan(x) && !islessequal (x, y))

58 X =Yy
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new usr/src/lib/libm comon/nBx/frexp.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak frexp = _ frexp

32 #endi f

32 /*

33 * frexp(x, exp) returns the normalized significand of x and sets
34 * *exp so that x = r*2”"(*exp) where r is the return value. If x
35 * is finite and nonzero, 1/2 <= |r| < 1.

36 *

37 * If x is zero, infinite or NaN, frexp returns x and sets *exp = 0.
38 * (The relevant standards do not specify *exp when x is infinite or
39 * NaN, but this code sets it anyway.)

40 *

41 * If x is a signaling NaN, this code returns x w thout attenpting
42 * to raise the invalid operation exception. |f x is subnornal,

43 * this code treats it as nonzero regardl ess of nonstandard node.
44 */

46 #include "l'i bmh"

48 doubl e

49 _ frexp(double x, int *exp) {
50 uni on {

51 unsigned i[2];
52 doubl e d;

53 }oxx, yy;

54 doubl e t;

55 unsi gned hx;

56 int e;

58 xx.d = Xx;

new usr/src/lib/libm comon/nBx/frexp.c

59

101 }
__unchanged_portion_onitted_

hx = xx.i[H WORD] & ~0x80000000;

if (hx >= 0x7ff00000) { /* x is infinite or NaN */
*exp = 0O;
return (x);

}

e = 0;
if (hx < 0x00100000) { /* x is subnormal or zero */
if ((hx | xx.i[LOWMORD]) == 0) {
*exp = 0;
return (x);

- =

P I I T I R S
Pl o<

normal i ze x by regarding it as an integer

Here we use 32-bit integer arithnetic to avoid trapping
or emulating 64-bit arithnetic. |If 64-bit arithmetic is
available (e.g., in SPARC V9), do this instead:

((long) hx << 32) | xx.i[LONORD];

long I x = ((I
= (xx. I [HWORD] < 0)? -Ix : Ix;

xx. d

I'f subnormal arithnetic doesn’t trap, just multiply x by
a power of two.

= 0x43300000 | hx;
LOAORD] = xx. i [ LOWORD) ;

0x43300000;

D ITX KK T

}

/* now xx.d is normal */

XX. i [HIWORD] = (xx.i[H WORD] & ~Ox7ff00000) | O0x3fe00000;
*exp = e + (hx >> 20) - Ox3fe;

return (xx.d);
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new usr/src/lib/libm comon/ nBx/frexpf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak frexpf = __frexpf
32 #endi f

32 #include "l'i bmh"

34 float

35 __frexpf(float x, int *exp) {
36 uni on {

37 unsi gned i;
38 float f;

39 } oxx;

40 unsi gned hx;

41 int e;

43 xx. f = x;
44 hx = xx.i & ~0x80000000;

46 if (hx >= 0x7f800000) { /* x is infinite or NaN */
47 *exp = O;
48 return (x);

}
51 e = 0;
if (hx < 0x00800000) { /* x is subnormal or zero */
if (hx == 0) {
54 *exp = 0;
55 return (x);
56 }

58 /* normalize x by regarding it as an integer */

new usr/src/lib/libm comon/ nBx/frexpf.c

59 xx.f = (int) xx.i <0 ? -(int) hx :
60 hx = xx.i & ~0x80000000;

61 e = -149;

62 }

64 /* now xx.f is normal */

65 XX.i = (xx.i & ~0x7f800000)

66 *exp = e + (hx >> 23) - Ox7e;

67 return (xx.f);

68 }

____unchanged_portion_onitted_

(int)

hx;
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new usr/src/lib/libm comon/nBx/frexpl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak frexpl = __frexpl
32 #endi f

32 #include "libmh"

34 #if defined(__sparc)

36 | ong doubl e
37 __frexpl (long double x, int *exp) {

38 uni on {

39 unsi gned i[4];

40 | ong doubl e q;

41 } oxx;

42 unsi gned hx;

43 int e, s;

45 XX. g = X;

46 hx = xx.i[0] & ~0x80000000;

48 if (hx >= 0x7fff0000) { /* x is infinite or NaN */
49 *exp = 0;

50 return (x);

51 }

53 e = 0;

54 if (hx < 0x00010000) { /* x is subnormal or zero */
55 if ((hx | xx.i[1] | xx.i[2] | xx.i[3]) == 0) {
56 *exp = 0;

57 return (x);

new usr/src/lib/libm comon/nBx/frexpl.c

60 /* normalize x */

61 s = xx.1[0] & 0x80000000;
62 while ((hx |

63 hx = xx.i[1];

64 xx.i[1] = xx.i[2]
65 xx.i[2] = xx.i[3]
66 xx.i[3] = 0;

67 e -= 32;

68

69 while (hx < 0x10000) {
70 hx = (hx << 1)
71 xx.i[1] =

72 xx.i[2] =

73 XX. i [3] << ;

74 e--;

75 }

76 xx.i[0] =s | hx;

77 1

79 /* now xx.q is nornmal */

80 xx.i[0] = (xx.i[0] & ~Ox7fff0000)
81 *exp = e + (hx >> 16) - Ox3ffe;
82 return (xx.q);

83

__unchanged_portion_omtted_

(XX_-i[11] & Oxffff0000)) == 0) {

0x3f f e0000;

>> 31);
>> 31);
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new usr/src/lib/libm comon/nBx/ 1 dexp.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak | dexp = _ | dexp
32 #endi f

32 #include "l'i bmh"
33 #include <errno. h>

35 doubl e

36 | dexp(double x, int n) {

37 int *px = (int *) &, ix = px[H WORD] & ~0x80000000;

39 if (ix >= 0x7ff00000 || (px[LOWORD] | ix) == 0)

40 #if defined( FPADD TRAPS | NCOVPLETE ON NAN)

41 return (ix >= 0x7ff80000 ? x : x + X);

42 /* assumes sparc-like QNaN */

43 tel se

44 return (x + x);

45 #endi f

46 x = scal bn(x, n);

47 ix = px[ HWORD] & ~0x80000000;

48 /*

49 * SVID3 requires both overflow and underfl ow cases to set errno
50 */ XPG3/ XPGA/ XPG4. 2/ SUSv2 requires overflow to set errno
51 *

52 if (ix >= 0x7ff00000 || (px[LOWORD] | ix) == 0)

53 errno = ERANGE;

54 return (x);

55

__unchanged_portion_onitted_
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new usr/src/lib/libm comon/ nBx/ | dexpf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
24 */

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak | dexpf = _ | dexpf

32 #endi f

32 #include "l'i bmh"

34 float
35 | dexpf(float x, int n)

return (scal bnf(x, n));

__unchanged_portion_omtted_
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new usr/src/lib/libm comon/nBx/1dexpl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
24 */

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak |dexpl = __Idexpl

32 #endi f

32 #include "l'i bmh"

34 | ong doubl e
35 | dexpl (I ong double x, int n) {

return (scalbnl(x, n));

__unchanged_portion_omtted_
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new usr/src/lib/libmconmon/mdx/1lrint.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #i f defined( ELFOBJ)

30 #pragma weak Ilrint = __Ilrint

31 #if defined(__sparcv9) || defined(__and64)

32 #pragma weak Irint = __Ilrint

33 #pragma weak _ Irint = _ Ilrint

34 #endi f

36 #endif

36 /*

37 * llrint(x) rounds its argunent to the nearest integer according
38 * to the current rounding direction and converts the result to a
39 * 64 bit signed integer.

40 *

41 * If x is NaN, infinite, or so large that the nearest integer would
42 * exceed 64 bits, the invalid operation exception is raised. |If x
43 * is not an integer, the inexact exception is raised.

44 */

46 #include "li bmh"

48 | ong | ong

49 |lrint(double x) {

50 /*

51 * Note: The followi ng code works on x86 (in the default rounding
52 * precision node), but one should just use the fistpll instruction
53 * 1 nstead.

54 */

55 uni on {

56 unsigned i[2];

57 doubl e d;

58 }oxx,yys

new usr/src/lib/libm comon/mx/Ilrint.c

59 unsi gned hx;

61 xx.d = X;

62 hx = xx.i[H WORD] & ~0x80000000;

64 if (hx < 0x43300000) { /* |x| < 2752 */

65 /* add and subtract a power of two to round x to an integer */
66 #if defined(__sparc) || defined(__anmd64)

67 yy. I [H'WORD] = (xx.i[H WORD] & 0x80000000) | 0x43300000;
68 #elif defined(__i386) /* Vdefined(__and64) */

69 yy. i [HIWORD] = (xx.i[H WORD] & 0x80000000) | 0x43e00000;
70 #el se

71 #error Unknown architecture

72 #endif

73 yy.i [LOMORD] = O;

74 X = (x +yy.d) - yy.d;

75 }

77 /* now x is nan, inf, or integral */

78 return ((long long) x);

79

__unchanged_portion_omtted_



new usr/src/lib/libm comon/nmBx/IIrintf.c

R R R R
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new usr/src/lib/libm common/mx/11rintf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak [lrintf = |
31 #if defined(__sparcv9) ||
32 #pragma weak Irintf = _ |
33 #pragma weak _ Irintf =
34 #endi f

36 #endif

Ilrintf

defi ned(__and64)
Irintf

_ b

r|ntf

36 #include "libmh"
38 long | ong
Ilrintf(float x) {
/*
41 * Note: The followi ng code works on x86 (in the default rounding
*
*

preci sion node), but one should just use the fistpll instruction
I nst ead.

45 uni on {

46 unsi gned i ;

a7 float f;

48 }oxx, yy;

49 unsi gned hx;

51 XX. f = X;

52 hx = xx.i & ~0x80000000;

54 if (hx < 0x4b000000) { /* |x| < 2723 */

55 /* add and subtract a power of two to round x to an integer */
56 #if defined(__sparc) || defined(__and64)

57 yy.i = (xx.i & 0x80000000) | 0x4b000000;

58 #elif defined(__i386)

new usr/src/lib/libm comon/nmBx/IIrintf.c

59 1= assune 64-bit precision */
60 yy.i = (xx.i & 0x80000000) |
61 #el se

62 #error Unknown architecture

63 #endi f

64 X = (x +yy.f) - yy.f;

66 /*

67 * on LP32 architectures, we
68 * integer and sign-ext end it
69 */

70 return ((long) x);

71 }

73 /* now x is nan, inf, or integral */
74 return ((long long) x);

75 }

__unchanged_portion_onitted_

0x5f 000000;

can just convert x to a 32-bit



new usr/src/lib/libm comon/nmBx/IIrintl.c
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new usr/src/lib/libmcommon/mx/11rintl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions

11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak [lrintl = __Ilrintl

31 #if defined(__sparcv9) || defined(__and64)
32 #pragma weak Irintl = __Ilrintl

33 #pragma weak _ Irintl = __Ilrintl

34 #endi f

36 #endif

36 #include "libmh"
38 #if defined(__sparc)

40 #include "fma. h"
41 #include "fenv_inlines.h"

43 1o g I ong

44 11 (I ong double x) {

45 uni on {

46 unsi gned i[4];
47 | ong doubl e q;
48 } oxx;

49 uni on {

50 unsi gned i[2];
51 long long |;
52 } zz;

53 uni on {

54 unsi gned i;

55 float f;

56 tt;

57 unsigned int hx, sx, frac, fsr;

58 int rm j;

new usr/src/lib/libm comon/nmBx/IIrintl.c

59

119

121
122
123
124

vol atile float dummy;

XX. q = X;
SX xX.i[0] & 0x80000000;

hx xX.i[0] & ~0x80000000;
/* handle trivial cases */
if (hx > 0x403e0000) { /* |x| > 2763 + ... or x is nan */
/* convert an out-of-range float */
tt.i = sx | Ox7f000000;
return ((long long) tt.f);
} elseif ((hx | xx.i[1] | xx.i[2] | xx.i[3]) == 0) /* x is zero */

return (OLL);

/* get the roundi ng node */
_ fenv_getfsr32(&fsr);
rm= fsr >> 30;

/* flip the sense of directed roundings if x is negative */
if (sx)
rm7=rm>> 1;

/* handle | x| <1 */
if (hx < 0x3fff0000) {
dummy = 1.0e30f; /* x is nonzero, so raise inexact */
dummy += 1. Oe- 30f;
if (rm==FSRRP ||
((hx & Oxfff
return (sx ?
return (OLL);

(rm == FSR_RN && (hx >= 0x3ffe0000 &&
f)y | xx.i[1] | xx.i[2] | xx.i[3]))))
-1LL @ 1LL);

}

/* extract the integer and fractional parts of x */
j = 0x406f - (hx >> 16);
xX.i[0] = 0x10000 | (xx.i[0] & Oxffff);
if (J >=96) {
zz.1[0] 0;
zz.i[1] XX.i[0] >> (j - 96);
frac = ((xx.i[0] << 1) << (127 - j)) |
if (((xx.i[1] << 1) << (127 - j)) | xx.
frac |= 1;

(xx.i[1] >> (] - 96));
i[2] | xx.i[3])
}else if (j >= 64) { '

zz.1[0] = xx.i[0] >> (j - 64);
< 1) << (95 - j))

zz.i[1] = ((xx.i[0] < | (xx.i[1] >> (j - 64));
frac = ((xx.i[1] << 1) << (95 - j)) | (xx.i[2] >> (j - 64));
i (((xx.i[2] << 1) << (95 - ])) | xx.i[3])
frac | = 1;
} else {
zz.i[0] = ((xx.i[0] << 1) << (63 - j)) | (xx.i[1] >> (j - 32));
zz. i[1] = ((xx.i[1] << ) << (63 - J)) | (xx.i[2] >> (] - 32));
frac -((xx i[2] <<1 63 - )) | (xx.i[3] >> (j - 32))
if ((xx.i[3] << 1) << (63 - )
frac | = 1;
}
/* round */
if (frac &&(rm:: FSR RP | (rm—— FSR RN && (frac > 0x80000000u ||
(frac == 0x80000000 &% (zz.i[1] & 1)))))) {

if (++zz.i[1] == 0)
zz.i[0]++;

}

/* check for result out of range (note that z is |[x| at this point)
if (zz.i[0] > 0x80000000u || (zz.i[O] == 0x80000000 && (zz.i[1] ||
1sx)))
tt.1 = sx | Ox7f000000;



new usr/src/lib/libm comon/nmBx/IIrintl.c

125 return ((long long) tt.f);
126 1

128 /* raise inexact if need be */
129 if (frac)

130 dummy = 1. 0e30F;

131 dummy += 1. Oe- 30F;

132 }

134 /* negate result if need be */
135 if (sx) {

136 zz.i[0] = ~zz.i[O];
137 zz.i[1] = -zz.i[1];
138 if (zz.i[1] == 0)

139 zz.i[0] ++;

140 }

141 return (zz.l);

142 }

____unchanged_portion_ontted_
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new usr/src/lib/1ibm comon/mdx/11round. c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak |lround = |

I'r
31 #if defi ned(_sparcvg) | defl ned( __and64)

I

_

32 #pragma weak [round = __Ilround

33 #pragma weak _ lround = I round

34 #endi f

36 #endif

36 /

37 Ilround(x) rounds its argunent to the nearest integer, rounding
38 ties away fromzero, and converts the result to a 64 bit signed

i nteger.

If x is NaN, infinite, or so large that the nearest integer
woul d exceed 64 bits, the invalid operation exception is raised.
/

w
©
* Ok Gk  k k% X

45 #include "l'i bmh"

47 1o g | ong

48 |l round(double x) {

49 uni on {

50 unsigned i[2];

51 doubl e d;

52 }oxx;

53 unsi gned hx, sx, i;

55 xx.d = x;

56 hx = xx.i[H WORD] & ~0x80000000;
57 sx = xX.i[H WORD] & 0x80000000;

new usr/src/lib/libm comon/nBx/IIround.c

59 if (hx < 0x43300000) { I* |x|] < 2r52 */

60 /* handle |x] < 1 */

61 if (hx < 0x3ff00000) {

62 if (hx >= 0x3fe00000)

63 return (sx ? -1LL : 1LL);
64 return (OLL);

65 }

67 /* round x at the integer bit */

68 if (hx < 0x41300000) {

69 i =1 << (0x412 - (hx >> 20));
70 XX. i [HIWORD] = (xx.i[HWORD] + i) & ~(i
71 xX.i [ LOAORD] = O;

72 } else {

73 i =1 << (0x432 - (hx >> 20));
74 XxX. i [ LOANORD] += i;

75 if (xx.i[LOAORD] < i)

76 xX. i [ H WORD] ++;

77 XX. i [LOMORD] &= ~(i | (i - 1));
78 }

79 }

81 /* now x is nan, inf, or integral */

82 return ((long long) xx.d);

83

__unchanged_portion_omtted_
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new usr/src/lib/libm conmon/ mdx/11roundf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak |lroundf = _ Il roundf

31 #if defined(__sparcv9) || defined(__and64)
32 #pragma weak |roundf = __IIlroundf

33 #pragma weak _ lroundf = __|Iroundf

34 #endi f

36 #endif

36 #include "l'i bmh"

38 long | ong

Il oundf(float x) {
40 uni on {
41 unsi gned i;
42 float f;
43 }oxx;
44 unsi gned hx, sx, i;

46 xx. f = x;
a7 hx XX.i & ~0x80000000;
48 SX XX.i & 0x80000000;

50 if (hx < 0x4b000000) { /* |x| < 2123 */

51 /* handle | x| <1 *

52 if (hx < Ox3f 800000)

53 if (hx >= 0x3f000000)

54 return (sx ? -1LL : 1LL);
55 return (OLL);

56 }

58 /* round x at the integer bit */

new usr/src/lib/libm comon/m®x/||roundf.c

59 i =1<<(0x95— (hx >> 23));

60 XX. i (xx.1 + 1) & ~((i << 1) - 1),
62 /*

63 * on LP32 architectures, we can just convert x to a 32-bit
64 * integer and sign-ext end it

65 */

66 return ((long) xx.f);

67 }

69 /* now x is nan, inf, or integral */

70 return ((long long) x);

71

__unchanged_portion_onitted_



new usr/src/lib/libm comon/m®x/|I|roundl.c
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new usr/src/lib/libm conmon/ mdx/11roundl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions

11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak |lroundl = _ Ilroundl

31 #if defined(__sparcv9) || defined(__and64)
Ir
_

32 #pragma weak [roundl = __I1roundl
33 #pragma weak __Iroundl = I roundl
34 #endi f

36 #endif

36 #include "libmh"

38 #if defined(__sparc)

39 long | ong

40 |l roundl (I ong double x) {

41 uni on {

42 unsi gned i[4];

43 | ong doubl e g;

44 } oxx;

45 uni on {

46 unsigned i[2];

a7 long long |;

48 } zz;

49 uni on {

50 unsi gned i ;

51 float f;

52 }ott

53 unsi gned hx, sx, frac;

54 int j;

56 XX. q = X;

57 sx = xx.i[0] & 0x80000000;
58 hx = xx.i[0] & ~0x80000000;

new usr/src/lib/libm comon/m®x/|Ilroundl.c

60 /* handle trivial cases */

61 if (hx > 0x403e0000) { /* |x| > 2763 + ... or x is nan */

62 /* convert an out-of-range float */

63 tt.i = sx | Ox7f000000;

64 return ((long long) tt.f);

65 }

67 /* handle | x| <1 */

68 if (hx < 0x3fff0000) {

69 if (hx >= 0x3ffe0000)

70 return (sx ? -1LL : 1LL);

71 return (OLL);

72 }

74 /* extract the integer and fractional parts of x */

75 j = 0x406f - (hx >> 16);

76 xx.i[0] = 0x10000 | (xx.i[0] & Oxffff);

77 if (j >= 96) {

78 zz.i1[0] =

79 ZZ|[1]=x><|[O] >> (j - 96);

80 frac = ((xx.i[0] << 1) << (127 - 0)) | (xx.i[1] >> (j - 96));
81 |f(((x><|[1] <<1) << (127 - j)) | xx. |[] | xx.i[3])

82 =1

83 } elseif (j >—64){

84 zz.1[0] = xx.i[0] >> (j - 64);

85 zz.i[l] = ((xx.i[0] << 1) << (95 - j)) | (xx.i[1] >> (j - 64));
86 frac = ((xx.i[1] << 1) << (95 - j)) | (xx.i[2] >> (] - 64));
87 it (((xx. I[2] << 1) << (95 - j)) | xx.i[3])

88 frac | =

89 } else {

90 zz.i[0] = ((xx.i[0] << 1) << (63 - j)) | (xx.i[1] >> (j - 32));
91 zz.i[l] = ((xx.i[1] << 1) << (63 - ])) | (xx.i[2] >> (j - 32));
92 frac = ((xx.i[2] << 1) << (63 - g)) | (xx.i[3] >> (j - 32));
93 if ((XXI[3] << 1) << (63 - j))

94 frac | = 1,

95 }

97 /* round */

98 if (frac >= 0x80000000u) {

99 if (++zz.i[1] == 0)

100 zz.i[0] ++;

101 }

103 /* check for result out of range (note that z is |[x| at this point) */
104 if (zz.i[0] > 0x80000000u || (zz.i[0] == 0x80000000 && (zz.i[1] ||
105 1sx)))

106 tt.1 = sx | Ox7f000000;

107 return ((long long) tt.f);

108 }

110 /* negate result if need be */

111 if (sx)

112 zz.i[0] = ~zz.i[0];

113 zz.i[1] = -zz.i[1];

114 if (zz.i[1] == 0)

115 zz.i[0] ++;

116 }

118 return (zz.l);

119 }

__unchanged_portion_onitted_
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new usr/src/lib/libm conmon/mBx/Irint.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak lrint = _ Irint

32 #endi f

32 /*

33 * lrint(x) rounds its argunent to the nearest integer according
34 * to the current rounding direction and converts the result to

35 * a 32 bit signed integer.

36 *

37 * If x is NaN, infinite, or so large that the nearest integer

38 * would exceed 32 bits, the invalid operation exception is raised.
39 * If x is not an integer, the inexact exception is raised.

40 */

42 #include <sys/isa_defs. h> /* _1LP32 */

43 #include "libm h"

45 #if defined(_ILP32)

46 | ong

47 I rint(double x) {

48 /*

49 * Note: The followi ng code works on x86 (in the default rounding
50 * precision node), but one should just use the fistpl instruction
51 * | nstead.

52 */

53 uni on {

54 unsigned i[2];

55 doubl e d;

56 }oxx,

X, YY;
57 unsi gned hx;

new usr/src/lib/libm comon/nBx/Irint.c

59 xx.d = Xx;

60 hx = xx.i[H WORD] & ~0x80000000;

61 if (hx < 0x43300000) { /* |x| < 2752 */

62 /* add and subtract a power of two to round x to an integer */
63 #if defined(__sparc)

64 yy. I [HWORD] = (xx.i[H WORD] & 0x80000000) | 0x43300000;
65 #elif defined(__x86)

66 yy. i [HIWORD] = (xx.i[H WORD] & 0x80000000) | 0x43e00000;
67 tel se

68 #error Unknown architecture

69 #endif

70 yy.i [LOANORD] = 0;

71 X = (x +yy.d) - yy.d

72 }

74 /* now x is nan, inf, or integral */

75 return ((long) x);

76 }

__unchanged_portion_onitted_
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new usr/src/lib/libm conmon/mdx/Irintf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak Irintf = __Irintf

32 #endi f

32 #include <sys/isa_defs. h> /* _1LP32 */
33 #include "l1bmh"

35 #if defined(_I LP32)

36 | ong

37 Irintf(float x) {

38 /*

39 * Note: The followi ng code works on x86 (in the default rounding
40 * precision node), but one should just use the fistpl instruction
41 * | nstead.

42 */

43 uni on {

44 unsi gned i;

45 float f;

46 } oxx, yy;

a7 unsi gned hx;

49 xx. f = x;

50 hx = xx.i & ~0x80000000;

51 if (hx < 0x4b000000) { /* |x| < 2723 */

52 /* add and subtract a power of two to round x to an integer */
53 #if defined(__sparc)

54 yy.l = (xx.i & 0x80000000) | 0x4b000000;

55 #elif defined(__x86)

56 /* assune 64-bit precision */

57 yy.i = (xx.i & 0x80000000) | Ox5f000000;

58 #el se

new usr/src/lib/libm comon/mx/lrintf.c

59
60

#error Unknown architecture
#endi f

/* now x is nan, inf,
return ((long) x);

__unchanged_portion_onitted_
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new usr/src/lib/libm comon/mx/Irintl.c

5262
5268

|'i bmneeds to be carefully unifdef’d
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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 pernm ssions
* and |initations under the License.

*

* \When 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] [name of copyright owner]
*

* CDDL HEADER END

*/

/*

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

*

/*/

* Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.

* Use is subject to |license terns.

*/

#if defined( ELFOBJ)

#pragma weak Irintl = __Irintl

#endi f

#i ncl ude <sys/isa_defs. h> /* _1LP32 */

#include "libmh"

#if defined(_ILP32)
#i f defined(__sparc)

#include "fna. h"
#include "fenv_inlines.h"

| ong
Irintl (long double x) {
uni on {
unsigned int i[4];
| ong doubl e q;
} oxx;
uni on {
unsigned int i;
float f;
}ott;
unS|gned int hx, sx, frac, |, fsr;
int rm j;
volat|le float dumy;

XX. q = X;
sx = xx.i[0] & 0x80000000;
hx = xx.i[0] & ~0x80000000;
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111
112
113
114
115

117
118
119
120

121 }
__unchanged_portion_onitted_

/* handle trivial cases */
if (hx > 0x401e0000) { /* |x|] > 2”31 + ... or X is nan */
/* convert an out-of-range float */
tt.i = sx | Ox7f000000;
return ((long) tt.f);
} else if ((hx | xx.1[1] | xx.i[2] | xx.i[3]) == 0) /* x is zero */
return (OL);

/* get the rounding node */
_ fenv_getfsr32(&fsr);
rm= fsr >> 30;

/* flip the sense of directed roundings if x is negative */
if (sx)
rmAi=rm>> 1,

/* handle | x| <1 */
if (hx < Ox3fff0000) {
dummy = 1.0e30F; /* x is nonzero, so raise inexact */
dummy += 1. Oe- 30F;
if (rm==FSRRP || (rm== FSR RN & (hx >= 0x3ffe0000 &&
((hx & Oxffff) | xx.i[I] | xx.i[2] | xx.i[3]))))
return (sx ? -1L : 1L);
return (OL);

}
/* extract the integer and fractional parts of x */
j = 0x406f - (hx >> 16); /* 91 <= <= 112 */
XX.i[0] = 0x10000 | (xx.i[O] & Oxffff);
if (] >= 96) { /* 96 <= <= 112 */
I = XI[O] >> (j - 96);
frac = ((xx.i[0] << 1) << (127 - j)) | (xx.i[1] >> (j - 96));
if (((xx. |[1] << 1) << (127 - j)) | xx.i[2] | xx.i[3])
rac | = 1;
} else { /* 91 <= | <= 95 */
I = (xx.i[0] <<(96- ])) | (xx. |[1] >> (] - 64));
frac = (xx.1[1] << (96 - j)) | (xx.1[2] >> (j - 64));
it ((xx.i[2] <<(96 - J)) |"xx.i[3])
frac |= 1
}

/* round */

if (frac & (rm== FSR_RP || (rm == FSR_ RN && (frac > 0x80000000U | |
(frac == 0x80000000 && (I & 1))))))
| ++;

/* check for result out of range (note that z is |[x| at this point) */

if (I > 0x80000000U || (I == 0x80000000U && !sx)) {
tt.i = sx | O0x7f000000;
return ((long) tt.f);
}
/* raise inexact if need be */
if (frac)
dummy = 1. 0e30F;
dummy += 1. Oe- 30F;
}
/* negate result if need be */
if (sx)

I =-1;
return ((long) 1);
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new usr/src/lib/libm conmon/ mdx/1round. c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak lround = __|round

32 #endi f

32 /*

33 * lround(x) rounds its argunent to the nearest integer, rounding ties
34 * away fromzero, and converts the result to a 32 bit signed integer.
35 =

36 * If xis NaN, infinite, or so large that the nearest integer

37 * would exceed 32 bits, the invalid operation exception is raised.

38 */

40 #i ncl ude <sys/| sa_defs. h> /* _1LP32 */

41 #include "l1bmh"

43 #if defined(_ILP32)

44 | ong

45 | round(double x) {

46 uni on {

a7 unsigned i[2];

48 doubl e d;

49 } oxx;

50 unsi gned hx, sx, i;

52 xx.d = Xx;

53 hx = xx.i[H WORD] & ~0x80000000;

54 = xX.i [ H WORD] & 0x80000000;

55 |f (hx < 0x43300000) { /* |x| < 2752 */
56 if (hx < 0x3ff00000) { /* |x|] <1 */
57 if (hx >= 0x3fe00000)

58 return (sx ? -1L : 1L);
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59 return (OL);

60 }

62 /* round x at the integer bit */

63 if (hx < 0x41300000) {

64 i =1 << (0x412 - (hx >> 20));
65 XX|[HIWRD] = (xx. i [HIWORD] + i) & ~(i
66 xX. i [LONORD] = O;

67 } else {

68 i = 1 << (0x432 - (hx >> 20));
69 XX. i [ LONORD] += i;

70 if (xx.i[LOANORD] < i)

71 XX. i [ H VWORD] ++;

72 xX. i [LONORD] &= ~(i | (i - 1));
73 }

74 1

76 /* now x is nan, inf, or integral */

77 return ((long) xx.d);

78

__unchanged_portion_omtted_

(i

1))
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new usr/src/lib/1ibm comon/ mdx/1roundf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak |roundf = __|roundf

32 #endi f

32 #include <sys/isa_defs. h> /* _1LP32 */
33 #include "l1bmh"

35 #if defined(_I LP32)

36 | ong

37 lroundf (float x) {

38 uni on {

39 unsi gned i ;

40 float f;

41 } oxx;

42 unsi gned hx, sx, i;

44 xx. f = x;

45 hx = xx.i & ~0x80000000;

46 sx = xx.i & 0x80000000;

47 if (hx < 0x4b000000) { [* | x| < 2723 */
48 if (hx < 0x3f800000) { I* x| <1*/
49 if (hx >= 0x3f000000)

50 return (sx ? -1L : 1L);
51 return (OL);

52 }

54 /* round x at the integer bit */

55 i =1 << (0x95 - (hx >> 23));

56 XX, 0 = (xx.i +i) & ~((i << 1) - 1);

57 return ((long) xx.f);
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60 /* now x is nan, inf, or integral
61 return ((long) x);
62 }

__unchanged_portion_omtted_
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new usr/src/lib/1ibm comon/mdx/1roundl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1/*

*
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CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
24 */

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak |[roundl = __Iroundl

32 #endi f

32 #include <sys/isa_defs. h> /* _1LP32 */

33 #include "l'i bmh"

35 #if defined(_ILP32)
36 #if defined(__sparc)

| ong
38 Iroundl (I ong double x) {

uni on {
unsi gned i[4];
| ong doubl e q;
} oxx;
uni on {
unsi gned i;
float f;
tt;
un5|gned hx, sx, frac, |;
int J;

XX.
SX
hx

= X’
xX.1[0] & 0x80000000;
Xx.i[0] & ~0x80000000;

1nna

/* handle trivial cases */

if (hx > 0x401e0000) { /* |x| > 2731 + ... or x is nan */
/* convert an out-of-range float */
tt.i = sx | Ox7f000000;
return ((long) tt.f);
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59

}

/* handle | x| <1 */
if (hx < Ox3fff0000)
if (hx >= 0x3ffe0000)
return (sx ? -1L : 1L);
return (OL);

}
/* extract the integer and fractional parts of x */
i = 0x406f - (hx >> 16); /* 91 <= j <= 112 */
XX.i[0] = 0x10000 | (xx.i[O] & Oxffff);
if (] >=96) { /* 96 <= <= 112 */
| -XX|[O] >> (j - 96);
frac = ((xx.i[0] << 1) << (127 - j)) | (xx.i[1] >> (] - 96));
if (((xx.i[1] << 1) << (127 - j)) | xx.i[2] | xx.i[3])
frac | = 1;
} else { /* 91 <= | <= 95 */
I = (xx.i[0] << (96 - ])) | (xx.i[1] >> (] - 64));
frac = (xx.i1[1] << (96 - j)) | (xx.i[2] >> (j - 64));
it ((xx.i[2] <<(96 - J)) [ xx.i[3])
frac | =
}

/* round */
if (frac >= 0x80000000V)
| ++;

/* check for result out of range (note that z is |x| at this point)
if (I > 0x80000000U || (I == 0x80000000U && !sx)) {

tt.i = sx | Ox7f000000;

return ((long) tt.f);

}

/* negate result if need be */
if (sx)

I =-1;
return ((long) I);

__unchanged_portion_onitted_
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new usr/src/lib/libm conmon/ mdx/ nodf . ¢
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak nodf = __nodf

31 #pragma weak _nodf = __ nodf

33 #endi f

33 /*

34 * podf(x, iptr) deconposes x into an integral part and a fractional
35 * part both having the sanme sign as x. It stores the integral part
36 * In *iptr and returns the fractional part.

37 *

38 * If x is infinite, nodf sets *iptr to x and returns copysign(0.0,Xx).
39 * If x is NaN, nodf sets *iptr to x and returns Xx.

40 *

41 * If x is a signaling NaN, this code does not attenpt to raise the
42 * invalid operation exception.

43 */

45 #include "l'i bmh"

47 doubl e

48 __nodf (doubl e x, double *iptr) {

49 uni on {

50 unsigned i[2];

51 doubl e d;

52 }oxx, yy;

53 unsi gned hx, s;

55 xx.d = x;

56 hx = xx.i[H WORD] & ~0x80000000;

58 if (hx >= 0x43300000) { /* x is NaN, infinite, or integral */

new usr/src/lib/libm comon/ nBx/ nmodf . ¢

59 *iptr = x;

60 if (hx < 0x7ff00000 || (hx == Ox7ff00000 &&
61 xX. i [LOANORD] == 0)) {

62 xx. i [H WORD] &= 0x80000000;

63 xX.i [ LONORD] = O;

64 }

65 return (xx.d);

66 }

68 if (hx < 0x3ff00000) { /* |x|] <1 */

69 xx. i [ H WORD] &= 0x80000000;

70 xX.i [ LOMORD] = O;

71 *iptr = xx.d;

72 return (x);

73 1

75 /* split x at the binary point */

76 s = xx.i[H WORD] & 0x80000000;

77 if (hx < 0x41400000) {

78 yy. i [HHWORD] = xx.i [HHWORD] & ~((1 << (0x413 - (hx >> 20))) -
79 1);

80 yy.i[LOAORD] = O;

81 } else {

82 yy.i [HWORD] = xx.i[H WORD];

83 yy.i[LO/‘O)?D] = xX.i[LOMORD] & ~((1 << (0x433 - (hx >> 20))) -
84 1);

85 }

86 *iptr = yy.d;

87 xx.d -=yy.d;

88 xX. i [HIWORD] = (xx.i[H WORD] & ~0x80000000) | s;

89 /* keep sign of x */
90 return (xx.d);

91

__unchanged_portion_omtted_
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new usr/src/lib/libm conmon/ mBx/ modff.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak nodff = _ nodff
31 #pragma weak _nodff = __nodff
33 #endi f

33 #include "l'i bmh"

35 float

36 __nodff(float x, float *iptr) {

37 uni on {

38 unsi gned i ;

39 float f;

40 XX, YY;

41 unsi gned hx, s;

43 xx. f = x;

44 hx = xx.i & ~0x80000000;

46 if (hx >= 0x4b000000) { /* x is NaN, infinite, or integral */
a7 *iptr = x;

48 if (hx <= 0x7f800000)

49 XxX.i &= 0x80000000;
50 return (xx.f);

51 }

53 if (hx < 0x3f800000) { /* |x| <1 */
54 xX.i &= 0x80000000;

55 *iptr = xx.f;

56 return (x);
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59 /* split x at the binary point */

60 s = xx.i & 0x80000000;

61 yy.i = xx.i & ~((1 << (0x96 - (hx >> 23))) - 1);

62 *Iptr = yy.f;

63 xx.f -=yy. f;

64 XX.i = (xx.i & ~0x80000000) | s;

65 /* restore sign in case difference is 0 */
66 return (xx.f);

67

__unchanged_portion_ontted_
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new usr/src/lib/libm conmon/ mdx/ modfl . c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defi ned( ELFOBJ)

30 #pragma weak nodfl = _ nodfl
32 #endi f

32 #include "l'i bmh"

34 #if defined(__sparc)

36 | ong doubl e
37 __nodfl (1 ong double x, Iong double *iptr) {

38 uni on {

39 unsi gned i[4];

40 | ong doubl e q;

41 }oxx, vy

42 unsi gned hx, s;

44 XX. q = X;

45 hx = xx.i[0] & ~0x80000000;

a7 if (hx >- 0x406f0000) { /* xis NaN, infinite, or integral */
48 *iptr X

49 if (hx < Ox7fff0000 || (hx == Ox7fff0000 &
50 (xx.i[1] | xx.i[2] | xx.i[3]) == 0)) {
51 xx.i[0] & 0x80000000;

52 xx.i[1] = xx.i[2] = xx.i[3] = 0;

53 }

54 return (xx.q);

55 }

57 if (hx < Ox3fff0000) { /* |x| <1 */

58 xx.i[0] & 0x80000000;

new usr/src/lib/libm comon/nBx/ nodfl.c

59 xx.i[1] = xx.i[2] = xx.i[3] = 0;

60 *iptr = xx.q;

61 return (x);

62 }

64 /* split x at the binary point */

65 s = xx.i[0] & 0x80000000;

66 if (hx < 0x40100000) {

67 yy.i[0] = xx.i1[0] & ~((1 << (0x400f - (hx >>
68 yy. i[1] =yy.i[2] =yy.i[3] = 0;

69 } else if (hx < 0x40300000) {

70 yy.i[0] = xx.i[0];

71 yy.i[1] = xx.i[1] & ~((1 << (0x402f - (hx >>
72 yy.i[2] = vyy.i[3] = 0;

73 } else if (hx < 0x40500000) {

74 yy.i[0] = xx.i[0];

75 yy.i[1] = xx.i[1];

76 yy.i[2] = xx.i[2] & ~((1 << (0x404f - (hx >>
77 yy.i[3] = 0;

78 } else {

79 yy.i[0] = xx.i[0];

80 yy.i[1] = xx.i[1];

81 yy.i[2] = xx.i[2];

82 yy.i[3] = xx.i[3] & ~((1 << (0x406f - (hx >>
83 }

84 *iptr = vyy.q;

86 /*

87 * we could inplement the followi ng nore efficiently
88 * software enul ation of fsubg, but we'll do it this
89 * (and hope hardware support beconmes conmonpl ace)
90 */

91 XX.q -= yy.q;

92 xX.i[0] = (xx.i[0] & ~0x80000000) | s; /* keep sign
93 return (xx.q);

94

__unchanged_portion_onitted_

16)))

16)))

16))) -

16))) -

than by
way for

of x */

1);

1);

1);

1);

usi ng
now



new usr/src/lib/libm comon/nBx/ nan. c 1

R R R R

1500 Mon Cct 27 12:37:15 2014
new usr/src/lib/libm conmon/ mBx/ nan. c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak nan = __nan

32 #endi f

32 /*

33 * nan(c) returns a NaN. This inplenentation ignores c.
34 */

36 #include "libmh"
37 #include <sys/isa_defs. h>

39 #if defined(__sparc)

41 static const union {

42 unsi gned i[2];

43 doubl e d;

44 } __nan_union = { Ox7fffffff, Oxffffffff };
__unchanged_portion_onitted_




new usr/src/lib/libm comon/ mx/ nanf.c

R R R R

1196 Mon Cct 27 12:37:16 2014
new usr/src/lib/libm conmon/ mdx/ nanf. c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
24 */

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak nanf = __nanf

32 #endi f

32 #include "l'i bmh"

34 static const union {

unsi gned i;
float f;

37 } __nanf_union = { Ox7fffffff };
__unchanged_portion_omtted_




new usr/src/lib/libm comon/ m®x/ nanl.c
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new usr/src/lib/libm conmon/ mdx/ nanl . c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

1/*

*

® ok Sk Ok R OF Sk OF Sk ok Rk ok k% k%

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

CDDL HEADER START

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

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

See the License for the specific |anguage governing pernissions

and linmtations under the License.

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

If 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]l [nane of copyright owner]

CDDL HEADER END

22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
24 */

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak nanl = __nanl

32 #endi f

32 #include "l'i bmh"

34 #if defined(__sparc)

36 static const union {

unsi gned i[4];
| ong doubl e 1d;

39} __nanl_union = { Ox7fffffff, Oxffffffff, Oxffffffff, Oxffffffff };
__unchanged_portion_onitted_




new usr/src/lib/libm comon/ nBx/ nearbyint.c

R R R R
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new usr/src/lib/libn comon/ nBx/ nearbyint.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak nearbyint = _ nearbyint

32 #endi f

32 /*

33 * nearbyint(x) returns the nearest fp integer to x in the direction
34 * corresponding to the current rounding direction wthout raising
35 * the inexact exception.

36 *

37 * nearbyint(x) is x unchanged if x is +/-0 or +/-inf. If x is NaN,
38 * nearbyint(x) is also NaN

39 =/

41 #include "libmh"
42 #include "fenv_synonyns. h"
43 #incl ude <fenv. h>

45 doubl e

46 __nearbyint (doubl e x) {

a7 uni on {

48 unsigned i[2];

49 doubl e d;

50 } oxx;

51 unsi gned hx, sx, i, frac;

52 int rm j;

54 xx.d = X;

55 sx = xx.i[H WORD] & 0x80000000;
56 hx = xx.i[H WORD] & ~0x80000000;

58 /* handle trivial cases */

new usr/src/lib/libm comon/ nBx/ nearbyint.c

59 if (hx >= 0x43300000) { /* x is nan, inf, or already integral */
60 if (hx >= 0x7ff00000) /* x is inf or nan */

61 #if defined( FPADD_TRAPS_| NCOVPLETE_ON_NAN)

62 return (hx >= 0x7ff80000 ? x : X + X);

63 /* assumes sparc-1like QNaN */

64 #el se

65 return (x + x);

66 #endi f

67 return (x);

68 } else if ((hx | xx.i[LOAORD]) == 0) /* X is zero */
69 return (x);

71 /* get the rounding node */

72 rm = fegetround();

74 /* flip the sense of directed roundings if x is negative */
75 if (sx & (rm== FE_UPWARD || rm == FE_DOANWARD)

76 rm = (FE_UPWARD + FE_DOWNWARD) - rm

78 /* handle |x] < 1 */

79 if (hx < 0x3ff00000) {

80 if (rm== FE_UPWARD || (rm == FE_TONEAREST &&

81 (hx >= 0x3fe00000 && ((hx & Oxfffff) | xx.i[LOWORD]))))
82 xX. i [H'WORD] = sx | 0x3ff00000;

83 el se

84 xx. 1 [H WORD] = sx;

85 xX.i [ LOAORD] = O;

86 return (xx.d);

87 }

89 /* round x at the integer bit */

90 j = 0x433 - (hx >> 20);

91 if (j >= 32)

92 i =1 << (j - 32);

93 fracz((xx.i[Hlva] << 1) << (63 - j)) |

94 (xx.i[L ] >> (] - 32));

95 if (xx.i[LOMORD] & (I - 1))

96 frac |=1

97 if (!frac)

98 return (x)

99 xx.i [ LONORD] =

100 xx. i [HHWORD] & ~(i - 1)

101 if ((rm== FE_UPWARD) || ((rm == FE_TONEAREST) &&
102 ((frac > 0x80000000u) || ((frac == 0x80000000) &&
103 (xx.i[HWORD] &i)))))

104 XX. i [HWORD] +=i;

105 } else {

106 i =1 <<j;

107 frac_(xxu[LQmRD] << 1) << (31 - j);

108 if (!frac)

109 return (x);

110 XxX. i [ LONORD] &= ~(| - 1),

111 if ((rm== FE_UPWARD) ((rm == FE_TONEAREST) &&
112 (frac > 0x80000000u || ((frac == 0x80000000) &&
113 (xx. i [LOMRD] &i))))) {

114 XX. i [LONORD] += i;

115 if (xx.i[LOAORD] == 0)

116 xX. i [ H VVORD] ++;

117 }

118 }

119 return (xx.d);

120 }

__unchanged_portion_omtted_



new usr/src/lib/libm comon/ nBx/ nearbyintf.c

R R R R
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new usr/src/lib/libm comon/ nBx/ nearbyintf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak nearbyintf = __nearbyintf
32 #endi f

32 #include "li bmh"
33 #include "fenv_synonyns. h"
34 #include <fenv. h>

36 float

37 __nearbyintf(float x) {

38 uni on {

39 unsi gned i ;

40 float f;

41 } oxx;

42 unsi gned hx, sx, i, frac;

43 int rm

45 xx. f = x;

46 sx = xx.i & 0x80000000;

47 hx = xx.i & ~0x80000000;

49 /* handle trivial cases */

50 if (hx >= 0x4b000000) { /* x is nan, inf, or already integral */
51 if (hx > Ox7f800000) /* x is nan */

52 return (x * x); /* + ->* for Cheetah */
53 return (x);

54 } else if (hx == 0) /* x is zero */

55 return (x);

57 /* get the roundi ng node */

58 rm = fegetround();

new usr/src/lib/libm comon/ nBx/ nearbyintf.c

60
61
62

/* flip the sense of directed roundings if x is negative */
if (sx & (rm== FE_UPWARD || rm == FE_DOWWARD) )
rm = (FE_UPWARD + FE_DOWNWARD) - rm

/* handle | x| <1 */
if (hx < 0x3f800000) {
if (rm== FE_UPWARD || (rm == FE_TONEAREST && hx > 0x3f000000))
XX.i = sx | 0x3f800000;
el se
XX.1 = sx;
return (xx.f);

}
/* round x at the integer bit */
i 1 << (0x96 - (hx >> 23));
frac = hx & (i - 1);
if (!frac)

return (x);

r
f

hx & ~(i - 1);

if (rm== FE_UPWARD || (rm == FE_TONEAREST && (frac > (i >> 1) ||
((frac == (i >> 1)) && (hx &i)))))
xx.i =sx | (hx +1);

el se
xx.i = sx | hx;

return (xx.f);

}
__unchanged_portion_omtted_



new usr/src/lib/libm comon/ nm®x/ nearbyintl.c 1
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new usr/src/lib/libm comon/ nBx/ nearbyintl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak nearbyintl = __nearbyintl
32 #endi f

32 #include "l'i bmh"
33 #include "frma. h"
34 #include "fenv_inlines.h"

36 #if defined(__sparc)

38 static union {

39 unsi gned i;

40 float f;

41 } snan = { 0x7f800001 };
__unchanged_portion_omtted_




new usr/src/lib/libm comon/ mBx/ nexttoward. c 1

R R R R
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new usr/src/lib/libm conmon/ mBx/ nexttoward. c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */
30 #if defined( ELFOBJ)
30 #pragma weak nexttoward = __ nexttoward
32 #endi f
32 /*
33 * nexttoward(x, y) delivers the next representabl e nunber after x
34 * in the direction of y. |If x and y are both zero, the result is
35 * zero with the sane sign as y. |If either x or y is NaN, the result
36 * is NaN
37 *
38 * If x !=y and the result is infinite, overflowis raised; if
39 * x I=y and the result is subnormal or zero, underflow is raised.
40 * (This is wong, but it’s what C99 apparently wants.)

*

/
43 #include "libmh"
45 #if defined(__sparc)

47 static union {

48 unsigned i[2];
49 doubl e d;
50 } (] ={

__unchanged_portion_omtted_




new usr/src/lib/libm comon/nBx/ nexttowardf.c 1
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new usr/src/lib/libm common/ mdx/ nexttowardf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions

11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

18 *

19 * CDDL HEADER END

20 */

22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak nexttowardf = _ nexttowardf
32 #endi f

32 #include "l'i bmh"

34 static union {

35 unsi gned i;
36 float f;
37} 4] ={

__unchanged_portion_omtted_




new usr/src/lib/libm comon/nBx/ nexttowardl.c
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new usr/src/lib/1ibm common/ mdx/ nexttowardl .c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak nexttowardl =
32 #endi f

__nexttowardl

32 #include "libmh"

33 #include <float.h> /* LDBL_MAX, LDBL_MN */

35 #if defl ned( __sparc)
0

36 #defin

37 #defi ne n1 1
38 #define n2 2
39 #define n3 3

40 #define X86PDNRML( x)

41 #define INC(px) { \

42 if (++px[n3] == 0) \

43 if (++px[n2] == 0) \

44 if (++px[nl] == 0) \
45 ++px[n ] \

}
47 #define DEC(px) { \
48 if (--px[n3] == Oxffffffff) \
49 if (--px[n2] == Oxffffffff) \
50 if (--px[nl] == Oxffffffff) \
51 --px[nO]; \

}
53 #elif defined(__x
54 #define n0 2
55 #define nl 1
56 #define n2 0
57 #define n3 0
58 /*

new usr/src/lib/libm comon/nBx/ nexttowardl.c

59 * if pseudo-denormal,
60 */

61 #define X86PDNRML(X)

64 #define INC(px) { \

}
69 #define DEC(px) { \

75 #endi f

77 1ong doubl e
78 nexttowardl (I ong doubl
79 int px (int
80 int *py

82 if (x ==

y)
83 return (y);

84 if (x!'=x|]|

repl ace by the equival ent nornal

if (XBIASED EXP(x) == 0 & (((int *) &)[1] &\

0x80000000) != 0) \
((int *) &)[2] |=1

if (++px[n2] == 0) \
if ((++px[nl] & ~0x80000000) == 0) \
px[ n1] = 0x80000000, ++px[ no] ;

if (--px[n2] == Oxffffffff) \
if (--px[nl] == Ox7fffffff) \

if ((--px[n0] & Ox7fif) 1= 0)

px[n1] |= 0x80000000;

e X, long double y) {
&x;

(int *) &y;

/* C99 requirenment */
y =y

85 return (x * vy);

89 px[ nl]
90 px[ n3]
91 } else {

87 if (1SZEROL(X)) { I* x
px[ nQ]

== 0.0 */
py[ n0] & XSGNVBK;
px[n2] = 0;

92 X86PDNRML( X) ;
93 if ((px[n0] & XSGNMBK) == 0) { /* x > 0.0 */

if (x >y)

DEC( px)
I NC( px)

[* x >y */

el se

98 } else {

}
105 #ifndef 1int
{

107 vol ati
108 int k

110 if (k

111

112 else i

113

114

115 #endi f

116 return (x);

117 }
__unchanged_portion_om

if (x <vy) /* x <y */

DEC( px)
I NC( px)

el se

I e 1ong doubl e dummy;
= XBI ASED_EXP(X) ;
== Q)
dummy = LDBL_M N * copysignl (LDBL_M N, x);
f (k == Ox7fff)
dummy = LDBL_MAX * copysignl (LDBL_MAX, x);

tted_

\
\
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new usr/src/lib/libm conmon/ nmBx/round. c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak round = _ round

32 #endi f

32 #include "l'i bmh"

34 doubl e

35 round(double x) {

36 uni on {

37 unsigned i[2];

38 doubl e d;

39 } oxx;

40 unsi gned hx, sx, i;

42 xx.d = x;

43 hx = xx.i[H WORD] & ~0x80000000;

44 = xx.i[H WORD] & 0x80000000;

45 |f (hx < 0x43300000) { /* |x| < 2752 */

46 if (hx < 0x3ff00000) { /* |x|] <1 */
47 if (hx >= 0x3fe00000)

48 return (sx ? -1.0 : 1.0);
49 return (sx ? -0.0 : 0.0);

50 }

52 /* round x at the integer bit */

53 if (hx < 0x41300000) {

54 i =1 << (0x412 - (hx >> 20));
55 xX. i [HHWORD] = (xx.i[HIWORD] + i) & ~(i | (i - 1));
56 xX.i [ LOMORD] = O;

57 } else {

58 i =1 << (0x432 - (hx >> 20));

new usr/src/lib/libm comon/nBx/round.c

59 XX. 1 [ LONMORD] += i;

60 if (xx.i[LOAORD] < i)

61 XX. i [ H WORD] ++;

62 XX. i [LONORD] &= ~(i | (i - 1));
63

64 return (xx.d);

65 } elseif (hx < 0x7ff00000)

66 return (x);

67 els

68 #if defi ned( FPADD_TRAPS_| NCOVPLETE_ON_NAN)

69 return (hx >= 0x7ff80000 ? x : x + X);
70 /* assunmes sparc-like QNaN */

71 tel se

72 return (x + x);

73 #endi f

74 }

__unchanged_portion_omtted_
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new usr/src/lib/libm conmon/ mdx/ roundf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak roundf = __roundf

32 #endi f

32 #include "l'i bmh"

34 float

35 roundf (float x) {

36 uni on {

37 unsi gned i;

38 float f;

39 } oxx;

40 unsi gned hx, sx, i;

42 xx. f = x;

43 hx = xx.i & ~0x80000000;

44 sX = xX.i & 0x80000000;

45 if (hx < 0x4b000000) { [* | x] < 2723 */
46 if (hx < 0x3f800000) { /* | x] < 1%
47 if (hx >= 0x3f000000)

48 return (sx ? -1.0F : 1.0F);
49 return (sx ? -0.0F : 0.0F);

50 }

52 /* round x at the integer bit */

53 i =1 << (0x95 - (hx >> 23));

54 XX = (xx.i + i) & ~((i << 1) - 1);

55 return (xx.f);

56 } else if (hx < 0x7f800000) /* | x| is integral */
57 return (x);

58 el se

new usr/src/lib/libm comon/ m®x/roundf.c

59 #if defined( FPADD_TRAPS_| NCOVPLETE_ON_NAN)
60

61 #el se

62 return (x + x);

63 #endi f

__unchanged_portion_onitted_

return (hx > 0x7f800000 ? x * x :

X + X);
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new usr/src/lib/libm conmon/ mdx/ roundl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions

11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak roundl = __roundl
32 #endi f

32 #include "libmh"
34 #if defined(__sparc)

35 | ong doubl e
36 roundl (1 ong double x) {

37 union {

38 unsi gned i[4];

39 | ong doubl e q;

40 }

41 un5|gned hx, sx, v;

42 int j;

44 XX. q = X;

45 SX = XX. |[ 0] & 0x80000000;

46 hx = xx.i[0] & ~0x80000000;

48 /* handle trivial cases */

49 if (hx >= 0x406f0000) /* |x| >= 27112 + ... or X is nan */
50 return (hx >= 0x7fff0000 ? x + x : X);
52 /* handle | x| <1 */

53 if (hx < 0x3fff0000)

54 if (hx >= 0Ox3ffe0000)

55 return (sx ? -1.0L : 1.0L);
56 return (sx ? -0.0L : 0.0L);

57 }

new usr/src/lib/libm comon/ nm®x/roundl.c

59 XX. |[0] = hx;

60 j 0x406f - (hx >> 16); /* 1 <=j <= 112 */
61 if (] >= 96) { /[* 96 <= | <= 112 */
62 v = (U << (j - 96)) >> 1;

63 if (v)

64 if (xx.i[0] & vV)

65 xx.i[0] += v;

66 xx.i[0] & ~(v - 1);

67 } elseif (xx.1[1] & 0x80000000)

68 ++xx.i[0];

69 xx.i[1] = xx.i[2] —XX|[3] = 0;

70 } elseif (j >= 64) { /* 64 <= | <= 95 */
71 v = (1U << (] - 64)) >> 1;

72 if (v) {

73 if (xx.i[1] & v) {

74 xx.i[1] += v;

75 if (xx.i[1] < v)

76 ++xx.1[0];

78 E(X.i[l] & ~(v - 1);

79 } else if (xx.1[2] & 0x80000000) ({
80 if (++xx.i[1] == 0
81 ++xx.1[0];

}
83 i[2] = xx.i[3] = 0;
84 }elself( >= 32) { /* 32 <= j <= 63 */
85 v:(1U<< (] - 32)) > 1;
86 if (v) {
87 |f(x><|[2] &v){
88 i[2] +=v;
89 |f (xx.i[2] <v)
90 if (++xx.i[1] == 0)
91 ++xx.i[0];
92 }

}
94 xX.i[2] & ~(v - 1);
95 } else if (xx.i[3] & 0x80000000) {
96 if (++xx.i[2] == 0) {
97 if (++xx.i[1] == 0)
98 +4+XX. |[0]

}
101 xx.i[3] = 0;
102 } else { /* 1 <=j <= 31 */
103 v = 1U << (j - 1);
104 if (xx.i[3] &v) {
105 XX. i [3] += v,
106 if (xx.1[3] <v) {
107 if (++xx.1[2] == 0) {
108 if (++xx.i[1] == 0)
109 ++xx. i [0];

111 }

113 ix.i[3] & ~(v - 1);
114 }

116 /* negate result if need be */
117 if (sx)
118 xx.i[0] |= 0x80000000;
119 return (xx.q);
120 }
__unchanged_portion_omtted_
162 #el se
163 #error Unknown architecture
164 #endif /* defined(__sparc) || defined(__x86) */



new usr/src/lib/libm comon/nBx/scal bln.c

R R R R

2659 Mon Cct 27 12:37:21 2014
new usr/src/lib/1ibm comon/ mdx/ scal bl n. c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak scalbln = __scalbln
32 #endi f

32 #include "libmh"
33 #include <float.h> /* DBL_MAX, DBL_M N */

35 static const double twonb4 = 5.5511151231257827021181583404541015625e-17;

36 #if defined(__x86)

38 #if defined( USE_FPSCALE) || defi ned(__x86)

37 static const double two52 = 4503599627370496 0;

38 #el se

39 /*

40 */Normalize non-zero subnormal x and return biased exponent of x in [-51,0]
*

42 static int
43 il ogb_bi ased(un3| gned *px) {

44 int s =52

45 unsi gned v = px[ HWORD] & ~0x80000000, w = px[LOWORD], t = v;
47 if (t)

48 s -= 32;

49 el se

50 t = w

51 if (t & Oxffff0000)

52 s -= 16, t >>= 16;
53 if (t & Oxffo00)

54 s -=8, t >=8
55 if (t & 0xf0)

56 S -= 4, t >>= 4,

57 t <<= 1;

new usr/src/lib/libm comon/nBx/scal bln.c

58 s -= (Oxffffaa50 >> t) & Ox3;

59 if (s <32 {

60 v =(v <<s) | w>> (32 - s);
61 W <<= §;

62 } else {

63 vV = w<< (s - 32);

64 w = 0;

65 }

66 px[ HHWORD] = (px[H WORD] & 0x80000000) | v;
67 px[ LOAORD] = w;

68 return (1 - s);

}
70 #endif /* defined(__x86) */
72 #endif /* defined(USE_FPSCALE) */

72 doubl e

73 scal bl n(doubl e x, long n) {

74 int px-(lnt *) &, ix, k;

76 |x = px[ H WORD] & ~0x80000000;

77 k = ix >> 20;

78 if (k= 0x7ff)

79 #if defined( FPADD TRAPS_| NCOVPLETE_ON_NAN)

80 return ((px[H WORD] & 0x80000) !=0 ? x : X + X);
81 /* assumes sparc-like QNaN */
82 #el se

83 return (x + x);

84 #endi f

85 if ((px[LOMORD] | ix) == 0 || n == 0)
86 return (x);

87 if (k ==0) {

88 #if defined(__x86)
90 #if defined(USE FPSCALE) || defined(__x86)
* = 2

89

90 k ((px[HI WORD] & ~0x80000000) >> 20) - 52;
91 #el se

92 k = il ogb_bi ased((unsigned *) px);

93 #endi f

94 }

95 k += (int) n;

96 if (n>5000 ]| k > 0x7fe)

97 return (DBL_MAX * copysi gn(DBL_MAX, X));

98 if (n <-5000 || k <= -54)

99 return (DBL_M N * copysign(DBL_M N, x));

100 if (k >0)

101 px[ HHWORD] = (px[H WORD] & ~0x7ff00000) | (k << 20);
102 return (x);

103 1

104 k += 54;

105 px[ HHWORD] = (px[H WORD] & ~0x7ff00000) | (k << 20);
106 return (x * twonb4);

107

__unchanged_portion_onitted_
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new usr/src/lib/libm conmon/ mdx/ scal bl nf.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

CDDL HEADER END

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 governi ng perm ssions
11 * and limtations under the License.
12 =
13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

*
18 ¥
*

/

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak scal bl nf = __scal bl nf
32 #endi f

32 #include "libmh"
33 #include <float.h> /* FLT_MAX, FLT_M N */

35 static const float twonR5f = 2.98023223876953125e- 8F;
36 #if defined(__x86)
38 #if defined(USE_FPSCALE) ||
37 static const float two23f =
38 #el se
39 /*
40 */v: a non-zero subnornal |x|; returns [-22, 0]
41 *
42 static int
43 i | ogbf _bi ased(un5| gned v) {

-22

defi ned(__x86)
8388608. OF;

44 int

46 if (v & Oxffff0000)

47 r += 16, v >>= 16;

48 if (v & Oxff00)

49 r += 8, v >>= §;

50 if (v & 0xf0)

51 r += 4, v >>= 4;

52 Vv <<= 1;

53 return (r + ((Oxffffaab0 >> v) & 0x3));
54

}
55 #endif [/* defined(__x86) */
57 #endif /* defined(USE_FPSCALE) */

new usr/src/lib/libm comon/ nmx/scal bl nf.c

57 float

58 scal bl nf(float x, long n) {

59 int *px = (int *) &, ix, k;

61 i X *px & ~0x80000000;

62 k = ix >> 23;

63 if (k == 0xff)

64 #if defined( FPADD_TRAPS | NCOVPLETE_ON_NAN)
65 return (ix > 0x7f800000 ? x * x : X);
66 #el se

67 return (x + x);

68 #endi f

69 if (ix=01]] n==0)

70 return (x);

71 if (k ==0) {

72 #if defined(__x86)
74 #if defined(USE_FPSCALE) || defined(__x86)
wo23f ;

73 X *=t

74 k = ((*px & ~0x80000000) >> 23) - 23:

75 tel se

76 k = |Iogbf bi ased(i x);

77 *px = (* px&OxSOOOOOOO) | (ix << (-k + 1));
78 #endi f

79 }

80 k += (int) n;

81 if (n > 5000 || k>0xfe)

82 return (FLT_MAX * copysignf (FLT_MAX, Xx));
83 if (n <-5000 || k <= -25)

84 return (FLT_M N * copysignf (FLT_M N, x));
85 if (k >0)

86 *px = (*px & ~0x7f800000) | (k << 23);
87 return (x);

88 }

89 k += 25;

90 *px = (*px & ~0x7f800000) | (k << 23);

91 return (x * twonR5f);

92

__unchanged_portion_omtted_
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new usr/src/lib/libm conmon/ mdx/scal bl nl.c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

CDDL HEADER END

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 governi ng perm ssions
11 * and limtations under the License.
12 =
13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

*
18 ¥
*

/

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak scal bl nl = __scal bl nl
32 #endi f

32 #include "libmh"

33 #include <float.h> /* LDBL_MAX, LDBL_MN */

35 #if defined(__sparc)

36 #define XSET_EXP(k, x) ((int *) &)[O0] = (((int *) &)[0] & ~Ox7fff0000) | \
(k << 16)

38 #define | SINFNANL(k, x) (k == Ox7fff)

39 #define XTWOT_OFFSET 113

40 static const long double xtwot = 10384593717069655257060992658440192. OL,

41 [* 27113 */
42 twont ml = 4.814824860968089632639944856462318296E-35L; /* 27-114 */
43 #elif defined(__x86)

44 #define XSET_EXP(k, x) ((int *) &)[2] = (((int *) &)[2] & ~Ox7fff) | k
45 #if defi ned( HANDLE_UNSUPPORTED)

46 #define I SINFNANL(k, x) (k == Ox7fff || \

47 (k '=0 & (((int *) &)[1] & 0x80000000) == 0))
48 #el se

49 #define I SINFNANL(k, x) (k == Ox7fff)

50 #endif

51 #define XTWOT_OFFSET 64

52 static const |ong double xtwot = 18446744073709551616. OL, /* 2764 */
53 twontnl = 2.7105054312137610850186E- 20L; /* 27-65 */
54 #endif

56 | ong doubl e
57 scal bl nl (1 ong double x, long n) {
58 int k = XBI ASED_EXP(x) ;

new usr/src/lib/libm comon/ nm®x/scal blnl.c

60 if (ISINFNANL(K, X))

61 return (x + x);

62 if (1SZEROL(X) || n == 0)

63 return (x);

64 if (k ==0) {

65 X *= xtwot;

66 k = XBI ASED_EXP(x) - XTWOT_OFFSET;
67 }

68 k += (int) n;

69 if (n > 50000 || k > 0x7ffe)

70 return (LDBL_MAX * copysi gnl (LDBL_MAX, x));
71 if (n <-50000 || k <= -XTWOT_OFFSET - 1
72 return (LDBL_M N * copysignl (LDBL_M N, x));
73 if (k>0 {

74 XSET_EXP(k, X);

75 return (x);

76 }

77 k += XTWOT_OFFSET + 1;

78 XSET_EXP(k, x);

79 return (x * twontml);

80

__unchanged_portion_onitted_
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new usr/src/lib/libn comon/nBx/tgamma. c
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 #if defined( ELFOBJ)

30 #pragma weak tgamma = __tganma

32 #endi f

32 /* I NDENT OFF */

33 /*

34 * True gamma function

35 * doubl e tgamma(doubl e x)

36 *

37 * Error

38 * ------

39 * Less that one ulp for both positive and negative argunents.

40 *

41 * Al gorithm

42 * oo

43 * A: For negative argument

44 * (1) gamma(-n or -inf) is NaN

45 * (2) Underflow Threshol d

46 * (3) Reduction to gama(1l+x)

47 * B: For x between 1 and 2

48 * C. For x between 0 and 1

49 * D: For x between 2 and 8

50 * E: Overflow thresold {see over.c}

51 * F. For overflow threshold >= x >= 8

52 *

53 * Inplenentation details

B4 * e eeeaa-

55 * - pi

56 * (A) For negative argunent, use gamma(-X) = ------------------------ .
*
*

(sin(pi*x)*gamma(1+x))

new usr/src/lib/libm comon/ nmdx/tgamma. c

B A T T T I I 2 T I

(1)

(2)

(3)

ganma(-n or -inf) is NaN wth invalid signal by SUSv3 spec.
(ldeally, gamma(-n) = 1/sinpi(n) = (-1)**(n+l) * inf.)

Under fl ow Threshol d. For each precision, there is a value T

such that when x>T and when x is not an integer, gamma(-x) wll

al ways underflow. A table of the underflow threshold value is given
bel ow. For proof, see file "under.c".

Preci sion underflow threshold T =

single 41.000041962 =41 + 11 ULP
(machine format) 4224000B

doubl e 183. 000000000000312639 = 183 + 11 ULP
(machine format) 4066E000 0000000B

quad 1774.0000000000000000000000000000017749370 = 1774 + 9 ULP

(machi ne format) 4009BB80000000000000000000000009

Reduction to gamm(1+x).
Because of (1) and (2) we need only consider non-integral x

such that O0<x<T. Let = [x] and z = x-[x]. Define
si n(x*pi ) cos(x*pi)
kpsin(x) = --------- and kpcos(x) = --------- . Then
pi pi
1
gamma(-X) = --------------oo-o-

- kpsi n(x) *gama( 1+x)
Since x = k+z,
k+1
-sin(x*pi) = -sin(k*pi+z*pi) = (-1) *sin(z*pi),
k+1

we have -kpsi n(x) =(-1) * kpsin(z). W can further
reduce z to t by

() t =z when 0. 00000 <= z < 0.31830...

(1) t =0.5-z when 0.31830... <=z < 0.681690...

(rery t =1-2 when 0.681690... <= z < 1.00000
and correspondi ngly

(1) kpsin(z) = kpsin(t) ... 0<=1z < 0.3184

(I'') kpsin(z) = kpcos(t) Lot < 0.182

(I'11) kpsin(z) = kpsin(t) 0<=t < 0.3184

Using a special Renez al gor ithm we obtain the follow ng pol ynom al
approxi mation for kpsin(t) for 0<=t<0.3184:

Conputation note: in simulating higher precision arithmetic, kcpsin

return head =t and tail = ks[0]*t"3 + (...) to namintain extra bits
Quad precision, remez error <= 2**(-129.74)
3 5 27
kpsin(t) =t + ks[O] * t + ks[1] * t + ... + ks[12] * t

ks[ 0] = -1.64493406684822643647241516664602518705158902870e+0000
ks[ 1] = 8.11742425283353643637002772405874238094995726160e- 0001
ks[ 2] = -1.90751824122084213696472111835337366232282723933e-0001
ks[ 3] = 2.61478478176548005046532613563241288115395517084e- 0002
ks[ 4] = -2.34608103545582363750893072647117829448016479971e- 0003
ks[ 5] = 1.48428793031071003684606647212534027556262040158e- 0004
ks[ 6] = -6.97587366165638046518462722252768122615952898698e- 0006
ks[ 7] = 2.53121740413702536928659271747187500934840057929e- 0007
ks[ 8] = -7.30471182221385990397683641695766121301933621956e- 0009
ks[ 9] = 1.71653847451163495739958249695549313987973589884e- 0010
ks[10] = -3.34813314714560776122245796929054813458341420565e- 0012
ks[11] = 5.50724992262622033449487808306969135431411753047e- 0014
ks[12] = -7.67678132753577998601234393215802221104236979928e- 0016

Doubl e precision, Renmez error <= 2**(-62.9)
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15

3 5
kpsin(t) =t + ks[0] *t + ks[1] *t + ... + ks[6] * t

ks[0] = -1.644934066848226406065691 (0x3ffa5la6 625307d3)

ks[1] = 8.11742425283341655883668741874008920850698590621e- 0001
ks[2] = -1.90751824120862873825597279118304943994042258291e- 0001
ks[3] = 2.61478477632554278317289628332654539353521911570e- 0002
ks[4] = -2.34607978510202710377617190278735525354347705866e- 0003
ks[5] = 1.48413292290051695897242899977121846763824221705e- 0004
ks[6] = -6.87730769637543488108688726777687262485357072242e- 0006

Singl e precision, Renez error <= 2**(-34.09)
5

3 9
kpsin(t) =t + ks[0O] *t + ks[1] *t + ... + ks[3] * t

ks[0] = -1.64493404985645811354476665052005342839447790544e+0000
ks[1] = 8.11740794458351064092797249069438269367389272270e- 0001
ks[2] = -1.90703144603551216933075809162889536878854055202e- 0001
ks[3] = 2.55742333994264563281155312271481108635575331201e- 0002

Conput ati on note:
return head =t and tai
preci sion.

in simlating higher precision arithmetic, kcpsin
= kc[O]*t"3 + (...) to nmintain extra bits

And for kpcos(t) for |t|< 0.183
Quad precision, renez <= 2**(-122.48)

2 4 22
+ ke[2] *t + ...

kpcos(t) = 1/pi + pi/l2 * t + ke[ 11] * t
kc[2] = 1.29192819501249250731151312779548918765320728489e+0000
kc[3] = -4.25027339979557573976029596929319207009444090366e- 0001
kc[4] = 7.49080661650990096109672954618317623888421628613e- 0002
kc[5] = -8.21458866111282287985539464173976555436050215120e- 0003
kc[6] = 6.14202578809529228503205255165761204750211603402e- 0004
kc[7] = -3.33073432691149607007217330302595267179545908740e- 0005
kc[8] = 1.36970959047832085796809745461530865597993680204e- 0006
kc[9] = -4.41780774262583514450246512727201806217271097336e- 0008
kc[10]= 1.14741409212381858820016567664488123478660705759e- 0009
kc[11] = -2.44261236114707374558437500654381006300502749632e- 0011

Doubl e precision, renez < 2**(61.91)
2

12

4
kpcos(t) = 1/pi + pi/2 *t + kc[2] *t + ... + kc[6] * t

kc[2] = 1.29192819501230224953283586722575766189551966008e+0000

kc[3] = -4.25027339940149518500158850753393173519732149213e- 0001

kc[4] = 7.49080625187015312373925142219429422375556727752e- 0002

kc[5] = -8.21442040906099210866977352284054849051348692715e- 0003

kc[6] = 6.10411356829515414575566564733632532333904115968e- 0004
Single precision, remez < 2**(-30.13)

2 6
kpcos(t) = kc[0] + kec[l] *t + ... + kc[3] * t

kc[0] =  3.18309886183790671537767526745028724068919291480e- 0001

kc[1] = -1.57079581447762568199467875065854538626594937791e+0000

kc[2] = 1.29183528092558692844073004029568674027807393862e+0000

kc[3] = -4.20232949771307685981015914425195471602739075537e- 0001
Conputation note: in simulating higher precision arithnmetic, kcpcos
return head = 1/pi chopped, and tail = pi/2 *t"2 + (tail part of 1/p
+ ...) to nmaintain extra bits precision. In particular, pi/2 * t"2

is calculated with great care

Thus, the conputation of gamma(-x), x>0, is:
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Let =int(x), z = x-k
For z in ()
k+1
(-1
gamma(-X) = -------------------
kpsi n(z) *ganmma( 1+x)
otherwise, for z in (1)
k+1
(-1)
gamma(-X) = -------mmmema e
kpcos(0. 5-z) *gamma( 1+x)
otherwise, for z in (I11)
k+1
(-1)
gamma(-X) = --------------oo-o---
kpsi n(1-z)*gamma(1+x)
Thus, the conputation of gamma(-x) reduced to the conputation of

gama( 1+x) and kpsin(),

kpcos() .

(B) For x between 1 and 2. W break [1,2] into three parts
GT1 = [1.0000, 1.2845]
G2 = [1.2844, 1.6374]
GT3 = [1.6373, 2.0000]
For x in GTi, i=1,2,3, let
z1 = 1.134861805732790769689793935774652917006
gz1 = gamma(z1) =  0.9382046279096824494097535615803269576988
tzl = gamma’ (z1) = -0.3517214357852935791015625000000000000000
z2 = 1.461632144968362341262659542325721328468e+0000
gz2 = gamma(z2) = 0.8856031944108887002788159005825887332080
tz2 = ganma’ (z2) = 0.00
z3 = 1. 819773101100500601787868704921606996312e+0000
gz3 = ganna(z3) = 0.9367814114636523216188468970808378497426
tz3 = gammm’ (z3) = 0.2805306315422058105468750000000000000000
and
y = X-Zi ... for extra precision, witey =y.h +y.
Then
gamma(x) = gzi + tzi*(y.h+y.l) + y*y*Ri(y),
= gzi.h + (tzi*y. h + ((tzi*y. |+gZI.|) + Y*Y*Ri(y)))
=gy.h +gy.l
wher e
(1) For double precision
Ri(y) = Pi(y)/Q(y), i=1,23;
P1(y) = pl[0] + pl[1]*y + ... + pl[4]*y"4
Qi(y) = q1[0] + qgi[1]*y + ... + qi[5]*y"5
P2(y) = p2[0] + p2[1]*y + ... + p2[3]*y"3
Q@(y) = q2[0] + g2[1]*y + + 02[ 6] *y"6
P3(y) = p3[0] + p3[1]*y + ... + p3[4]*y"4
Q@(y) = q3[0] + g3[1]*y + ... + g3[5]*y"5
Renez precision of Ri(y)
| gamma(x) - (gzi +tzi*y) - y*y*Ri(y)| <= 2**-62.3 ... for
<= 2**-59.4 ... for
<= 2**-62.1 ... for

()

For quad precision

WN -
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Ri(y) = Pi(y)/Q(y), i=1,2,3;
P1(y) = pl[0] + pl[1l]*y + ... + pl[9]*y~9
Qi(y) = 4q1[0] + qgl[1]*y + ... + ql[8]*y"8
P2(y) = p2[0] + p2[1]*y + ... + p2[9]*y”"9
Q@(y) = a2[0] + g2[1]*y + + 02[ 9] *y"9
P3(y) = p3[0] + p3[1]*y + ... + p3[9]*y"9
Q@(y) = q3[0] + qg3[1]*y + ... + q3[9]*y"9
Rermez preci sion of (y):
| gamma(x) - (gzi +tzi*y) - y*y*Ri(y)| <= 2**-118.2 ... for =
<= 2**-126.8 ... for =
<= 2**-119.5 ... for =
(I'l'l) For single precision
Ri(y) = Pi(y), i=1,2,3;
P1(y) = pl[0] + p1[1]*y + ... + p1l[5]*y”5
P2(y) = p2[0] + p2[1]*y + ... + p2[5]*y"5
P3(y) = p3[0] + p3[1]*y + ... + p3[4]*y*4
Rermez precision of Ri(y):
| gamma(x) - (gzi +tzi*y) - y*y*Ri(y)| <= 2**-30.8 ... for i =1
<= 2**-31.6 ... for i =2
<= 2**-29.5 ... for i =3
Notes. (1) GIi and zi are choosen to balance the interval w dth and
m nim ze the di stant between gamma(x) and the tangent |ine at
zi. In particular, we have
| gamma(x) - (gzi +tzi *(x-zi))| <= 0.01436... for x in [1,22]
<= 0.01265... for x in [z2, 2]
(2) zi are slightly adjusted so that tzi=gam®’ (zi) is very
close to a single precision val ue
Coefficents: Single precision
i= 1:
P1[ 0] = 7.09087253435088360271451613398019280077561279443e- 0001
P1[1] = -5.17229560788652108545141978238701790105241761089e- 0001
P1[2] = 5.23403394528150789405825222323770647162337764327e- 0001
P1[3] = -4.54586308717075010784041566069480411732634814899e- 0001
P1[ 4] = 4.20596490915239085459964590559256913498190955233e- 0001
P1[5] = -3.57307589712377520978332185838241458642142185789e- 0001
i=2:
p2[0] = 4.28486983980295198166056119223984284434264344578e- 0001
p2[1] = -1.30704539487709138528680121627899735386650103914e- 0001
p2[2] = 1.60856285038051955072861219352655851542955430871e- 0001
p2[3] = -9.22285161346010583774458802067371182158937943507e- 0002
p2[4] = 7.19240511767225260740890292605070595560626179357e- 0002
p2[5] = -4.88158265593355093703112238534484636193260459574e-0002
i =3
p3[0] =  3.82409531118807759081121479786092134814808872880e- 0001
p3[1] = 2.65309888180188647956400403013495759365167853426e- 0002
p3[2] = 8.06815109775079171923561169415370309376296739835e- 0002
p3[3] = -1.54821591666137613928840890835174351674007764799e- 0002
p3[4] = 1.76308239242717268530498313416899188157165183405e- 0002
Coefficents: Double precision

WN -
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Not e that
speci al

all
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pi 0 are exact

70908683619977797008004927192814648151397705078125000
71987061393048558089579513384356441668351720061e- 0001
19273345791990970293320316122813960527705450671e- 0002

. 36172645419110036267169600390549973563534476989e- 0003

13745336648572838333152213474277971244629758101e- 0003
0

71980217826032937526460731778472389791321968082e- 0001
43576743326756176594084137256042653497087666030e- 0002
19345944932265559769719470515102012246995255372e- 0001
59913445751425002620935120470781382215050284762e- 0002

.12601136853374984566572691306402321911547550783e- 0003

42848681585558601181418225678498856723308563232421875
53596762668970816023718845105667418483122103629e- 0002

. 97280829631212931321050770925128264272768936731e- 0003

46342359021981718947208605674813260166116632899e- 0003
0

57572620560506047062553957454062012327519313936e- 0001
52182594886075452859655003407796103083422572036e- 0001

. 82970945407778594681348166040103197178711552827e- 0002

43574726993169566475227642128830141304953840502e- 0002
20390406466942525358645957564897411258667085501e- 0003

. 79520251383279837635552431988023256031951133885e- 0004

382409479734567459008331979930517263710498809814453125
42876048697668161599069814043449301572928034140e- 0001
42157571052250536817923866013561760785748899071e- 0003

.01542621710067521405087887856991700987709272937e- 0004

89285814866740910123834688163838287618332122670e- 0004
0

04253086629444201002215640948957897906299633168e- 0001
23162407379999477282555672834881213873185520006e- 0001
05060867741952065921809811933670131427552903636e- 0002
70511763916186982473301861980856352005926669320e- 0002

.12950201683609187927899416700094630764182477464e- 0003

in double, which is obtained by a

Renez Al gorithm

cents: Quad precision

NWARNRNRPRPRUIPOOOUIWAO
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. 709086836199777919037185741507610124611513720557

. 45754781206489035827915969367354835667391606951e- 0001
.21049298735832382311662273882632210062918153852e- 0002
. 71296796342106617651765245858289197369688864350e- 0003
. 04666892891998977081619174969855831606965352773e- 0003
.99106186996888711939627812174765258822658645168e- 0004
. 96496846144407741431207008527018441810175568949e- 0005
52597046118984020814225409300131445070213882429e- 0005
68521076168495673844711465407432189190681541547e- 0007
. 30749673519634895220582062520286565610418952979e- 0008
0+0000

35806511721671070408570853537257079579490650668e+0000
. 97567810153429553405327140096063086994072952961e- 0001
. 52956835982588571502954372821681851681118097870e- 0001
88248519561420109768781615289082053597954521218e- 0002
03475311719937405219789948456313936302378395955e- 0002
.12310203243891222368965360124391297374822742313e- 0004
.12653708152290867248931925120380729518332507388e- 0004
. 36672170850409745237358105667757760527014332458e- 0005

. 428486815855585429730209907810650616737756697477
.63622124067885222919192651151581541943362617352e- 0001
. 85520683670028865731877276741390421744971446855e- 0002
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p2[3] = 3.05065978278128549958897133190295325258023525862¢- 0003
p2[4] =  2.48232934951723128892080415054084339152450445081e- 0003
p2[5] = 3.67092777065632360693313762221411547741550105407e- 0004
p2[6] = 3.81228045616085789674530902563145250532194518946€- 0006
p2[7] = 4.61677225867087554059531455133839175822537617677e- 0006
p2[8] =  2.18209052385703200438239200991201916609364872993¢- 0007
p2[9] = 1.00490538985245846460006244065624754421022542454¢- 0008
q2[0] = 1.0

g2[1] = 9.20276350207639290567783725273128544224570775056e- 0001
q2[2] = -4.79533683654165107448020515733883781138947771495¢e- 0003
q2[3] = -1.24538337585899300494444600248687901947684291683¢- 0001
q2[4] = 4.49866050763472358547524708431719114204535491412e- 0003
q2[5] = 7.20715455697920560621638325356292640604078591907e- 0003
q2[6] = -8.68513169029126780280798337091982780598228096116e- 0004
q2[7] = -1.25104431629401181525027098222745544809974229874e- 0004
q2[8] = 3.10558344839000038489191304550998047521253437464e- 0005

= -1

. 76829227852852176018537139573609433652506765712e- 0006

°
w |
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= 0.3824094797345675048502747661075355640070439388902
p3[1] =  3.42198093076618495415854906335908427159833377774e- 0001
p3[2] = 9. 63828189500585568303961406863153237440702754858e- 0002
p3[3] = 8.76069421042696384852462044188520252156846768667¢- 0003
p3[4] = 1.86477890389161491224872014149309015261897537488¢- 0003
p3[5] = 8. 16871354540309895879974742853701311541286944191e- 0004
p3[6] = 6. 837834836746003225186950908646593816501256252166- 0005
p3[7] = -1.10168269719261574708565935172719209272190828456e- 0006
p3[8] = 9.66243228508380420159234853278906717065629721016e- 0007
p3[9] = 2.31858885579177250541163820671121664974334728142¢- 0008
q3[0] = 1.0

q3[1] = 8.25479821168813634632437430090376252512793067339e- 0001
q3[2] = -1.62251363073937769739639623669295110346015576320e- 0002
q3[3] = -1.10621286905916732758745130629426559691187579852¢- 0001
q3[4] =  3.48309693970985612644446415789230015515365291459¢- 0003
q3[5] = 6.73553737487488333032431261131289672347043401328e- 0003
q3[6] = -7.63222008393372630162743587811004613050245128051e- 0004
93[7] = -1.35792670669190631476784768961953711773073251336e- 0004
q3[8] = 3.19610150954223587006220730065608156460205690618e- 0005

1

. 82096553862822346610109522015129585693354348322e- 0006
(O For x between 0 and 1.

Let P stand for the number of significant bits in the working precision.
1

(1)For 0 <= x <=2 , gamma(x) is conputed by --- rounded to nearest.
X
The error is bound by 0.739 ul p(gamma(x)) in | EEE doubl e precision.
Proof .
1 2

Since -------- ~ X + 0.577...*x - ., we have, for small x,

ganma( x)
----------- < gamma(x) < --- and
X(1+0. 578x) X

1 1 1

----------- < 0.578

0 < --- - gamma(x) <= --- -

X X x(1+0. 578x)

1 1 -P

The error is thus bounded by --- ulp(---) + 0.578. Since x <= 2
2 X

1 P 1 P 1
== >= 2, ulp(---) >=ulp(2 ) >= 2. Thus 0.578=0. 289*2<=0. 289ul p(-)
X X X
Thus

1 1
| gamma(x) - [---] rounded | <= (0.5+0.289)*ul p(---).
X X
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455 * -P 1

456 * Note that for x<= 2 , it is easy to see that ul p(---)=ul p(gamma(x))
457 * X

458 * n 1

459 = except only when x = 2 , (n<= -53). In such cases, --- is exact

460 * X

461 * and therefore the error is bounded by

462 * 1

463 * 0.298*ul p(---) = 0.298*2*ul p(gamma(x)) = 0.578ul p(gamma(Xx)).
464 * X

465 * Thus we conclude that the error in gamma is |less than 0.739 ulp.

466 *

467 * (2)Oherwise, for x in Gli-1 (see B), let y = x-(zi-1). From(B) we obtain
468 * gama( 1+x)

469 * gamma(1+x) = gy.h + gy.l, then conpute gamma(x) by ----------- .

470 * X

471 = gy. h

472 * I npl enent ai on note. Wite x = x.h+x.l, and Let th = ----- chopped to
473 * X

474 * 20 bits, then

475 = gy. h+gy. |

476 * gamma(x) = th + (---------- - th)

477 * X

478 * 1

479 = =th + ---*(gy. h-th*x. h+gy. | -th*x. 1)

480 * X

481 *

482 * (D) For x between 2 and 8. Let n = 1+x chopped to an integer. Then

483 *

484 = gama( x) =(x-1)*(x-2)*...*(x-n)*gamma(Xx-n)

485 *

486 * Since x-n is between 1 and 2, we can apply (B) to conpute gamma(Xx).

487 *

488 * I npl ement ation detail. The conputation of (x-1)(x-2)...(x-n) in sinulated
489 * hi gher precision arithnetic can be sonewhat optinized. For exanple, in
490 * conputing (x-1)* (x 2) (x-3)*(x-4), if we conpute (x-1)*(x-4) = z.h+z.1I,
491 * then (x-2)(x-3) = z.h+2+z.1 readlly In below, we |ist the expression
492 = of the fornula to conpute ganma(x).

493 =

494 * Assune x-n is in Gl (i=1,2, or 3, see B for detail). Let y =x - n - zi.
495 * By (B) we have gamma(x-n) = gy.h+gy.l. If x = x.h+x.1, then we have
496 * n1(X|n[23])

497 * gamma(x) = (x-1)*gamma(x- 1) = (x-1)*(gy. h+gy.l)

498 * = [(x.h-1)+x.1]1*(gy. h+gy. )

499 * n=2 (x in [3,4]):

500 * gama(x) = (x-1)(x-2)* gamra(x 2) = (x- 1) (x- 2) (gy h+gy. 1)

501 * = ((x.h-2)+x.1)* ((xh1)+xl) (gy. h+gy. )

502 * = [x. h*(x. h-3)+2+x. | *(x+(x. h-3))]* (gy h+gy. 1)

503 * n=3 (x in [4,5])

504 * ganma(x) = (x-1)(x-2)(x-3)*(gy. h+gy.Il)

505 * = (x. h*(x. h-3)+2+x. I*(x+(x h-3)))*[((x.h-3)+x.1)(gy. h+gy. )]
506 * n=4 (x in [5,6])

507 * ganma(x) = [(x-1)(x-4)]*[(x-2)(x-3)]* (gy h+gy. 1)

508 * = [ (x. h*(x. h-5) +4+x. I(x+(x 5)))] [(x 2)*(x-3)]1*(gy. h+gy. 1)
509 * = (y. hty. 1) *(y. h+l+y. 1)*(gy. h+gy. 1)

510 * n=5 (x in [6,7])

511 * ganmma(x) =_[(x-1)(x-4)]*[(x-2)(x-3)]*[(x-5)*(gy. h+gy. )]

512 * n=6 (x in [7,8])

513 * gamma(x) = [(X-1)(x-6)]*[(X-2) (x-5)]*[(x-3)(x-4)]*(gy. h+gy.|)]

gig x = [(y.h+y. 1) (y. h+4+y. [)T[(y. h+6+y.1) (gy. h+gy.|)]

516 * (E)Overflow Thresold. For x > Overflow thresold of gamm,

517 * return huge*huge (overfl ow).

518 *

519 * By checki ng whether | gamma(x) >= 2**{128, 1024, 16384}, one can

520 * determ ne the overflow threshold for x in single, double, and
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521
522
523
524
525
526
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
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586

B I T T S

quad precision. See over.c for details.

The overflow threshold of gammm(x) are

single: x = 3.5040096283e+01
= 0x420C290F (I EEE single)
double: x = 1.71624376956302711505e+02
= 0x406573FAE561F647 (| EEE doubl e)
quad: x = 1.7555483429044629170038892160702032034177e+03

0x4009B6E3180CD66A5CA206F128BA77F4  (quad)

(F)For overflow threshold >= x >= 8, we use asynptotic approxi mation.
(1) sStirling' s formula

log(Q(x)) ~= (x- 5) (Iog(x) 1) + .5(log(2*pi)-1) + (1/x)*P(1/(x*x))
= L3
wher e

L1(x) = (x-.5)*(log(x)-1),
L2 = .5(log(2pi)-1) = 0.41893853....,
L3(x) = (1/x)P(1/(x*x)),

The range of L1,L2, and L3 are as follows:

Range(Ll) = (single) [8.09..,88.30..] =[2** 3.01..,2** 6.46..
(double) [8.09..,709.3.. =[
uad [8.09..,11356.10..]=[2** 3.01..,2** 13.47..

Range(L2) =
Range(L3) = [0.0104. ..., =[2**-6.58. ., 2%*-11.02. .

|
2%% 3.01...2** 9.47..]
|
1

Gamma(x) is then conputed by exp(L1+L2+L3).
(2) Error analysis of (F):

The error in Gamme(x) depends on the error inherited in the conputation
of L= L1+L2+L3. Let L' be the conputed value of L. The absolute error
inL ist =L-L". Since exp(L') = exp(L-t) = exp(L)*exp(t) ~
(1+t)*exp(L), the relative error in exp(L') is approxinmately t.

To guarantee the relatively accuracy in exp(L), we would |ike

|t] < 2**(-P-5) where P denotes for the nunmber of significant bits

of the working precision. Consequently, each of the L1,L2, and L3
must be conputed with absolute error bounded by 2**(-P-5) in absolute
val ue.

Since L2 is a constant, it can be pre-conputed to the desired accuracy.
Also |L3| < 2**-6; therefore it suffices to compute L3 with the
working precision. That is,

L3(x) approxniate Iog(G(x)) (x— 5) (log(x)-1)-.5(Iog(2pi)-1)
to a precision bounded by 2**(-P-5).

2**(-6)
V
L1(x): |
L2: [ |
+ L3(x): | |

[l eading] + [Trailing]

For L1(x)=(x-0.5)*(log(x)-1), we need ilogb(L1(x))+5 extra bits for
both multiplicants to guarantee L1(x)'s absolute error is bounded by
2**(-P-5) In absolute value. Here ilogb(y) is defined to be the unbias
bi nary exponent of y in IEEE format. W can get x-0.5 to the desire
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587 * accuracy easily. It remains to conpute log(x)-1 with |Iogb(Ll(x))+5
588 * extra bits accracy. Note that the range of L1 is 88.30. 709 , and
589 * 11356. 10. for single, double, and quadruple precisi on "we have

590 *

591 * single doubl e quadr upl e

592 * oo

593 * ilogb(L1(x))+5 <= 11 14 18

594  * e oo

595 *

596 * (3) Table Driven Method for |og(x)-1:

597 e

598 * Let x = 2**n * y, where 1 <=y < 2. Let Z={z(i),i , m

599 * be a set of predeterm ned evenly distributed fl oatl ng p0| nt nunbers
600 * in[1, Let z(j) be the closest one to y, then

601 * Iog(x)-lzn*log(z)-l + log(y)

602 * =n*log(2)-1 + log(Z(J) ylz(j))

603 * =n*log(2)-1 + ( (1)) + log(y/z(j))

604 * = T1(n) + + T3,

605 *

606 * where T1(n) = n*log(2)-1 and T2(j) = log(z(j)). Both Tl and T2 can be
607 * pre-cal cul ated and be | ooked- up in atable. Note that 8 <= x < 1756
608 * I mplies 3<=n<=10 inplies 1.079.. < T1(n) < 6.931.

609 *

610 *

611 * y-z(i) y 1+s

612 * For T3, let s = -------- hen ----- = ----- and

613 * y+z(i) z(i) 1-s

614 * 1+s

615 * T3 = log(----- ) =25 + ---'s 4+ --- 5 +

616 * -s

617 *

618 * Suppose the first term2s is conpute in extra precision. The

619 * domnating error in T3 would then be the rounding error of the

620 * second term 2/3*s**3. To force the roundi ng bounded by

621 * the required accuracy, we have

622 * single: |2/3*s**3] < 2**-11 == > |s|<0.09014. ..

623 * double: |[2/3*s**3| < 2**-14 == > |s|<0.04507. ..

624 * quad : |[2/3*s**3] < 2**-18 == > |s|<0.01788... = 2**(-5.80..)
625 *

626 * Base on this analysis, we choose Z = {z(i)|z(i)=1+/64+1/128, 0<=i<=63}.
627 * For any y in [1,2), let j = [64*y] chopped to integer, then z(j) is
628 * the closest toy, and it is not difficult to see that |s| < 2**(-8).
629 * Pl ease note that the pol ynom al approxination of T3 nust be accurate
630 * -24-11 -35 -53-14 -67 -113-18 -131

631 * to 2 =2 2 =2 and 2 =2

632 * for single, doubi e, and quadrupl e precision respectively.

633 *

634 * I npl enent ati on not es.

635 * (1) Table | ook-up entries for T1(n) and T2(j), as well as the calculation
636 * of the leading term2s in T3, are broken up into leading and trailing
637 * part such that (leading part)* 2**24 will always be an integer. That
638 * wi Il guarantee the addition of the leading parts will be exact.
639 *

640 * 2% *(-24)

641 * \Y

642 * Ti(n): | | |

643 *

644 T2(j): | | |

645 * -

646 * 2s: | | |

647 *

648 * + T3(s)-2s | |

649 * oo

650 * [leading] + [Trailing]

651 *

652 * (2) How to conpute 2s accurately.
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B I T T S

(A) Conpute v
st op.

(B) chopped v to 2**(-24): v =

(C 2s = v + (2s - v), where

= 2s to the working precision. If |v| < 2**(-18),

((int)(v*2**24))/ 2**24

1
28 - v = --- * (2(y-2)

- ve(y+z) )
y+z
1
=--- * ([2(y-2) - v*(y+z)_h ] - v*(y+z)_| )
y+z
wher e (y+z) h = (y+z) rounded to 24 bits by (double)(float),
and (y+z) _ ((z+z) (y+z) _h)+(y-z). Note the the quantity

in[] is exac
2 4
(3) Renez approximation for (T3(s)-2s)/s = T3[0]*s + T3[1]*s + ...:
Single precision: 1 term (conpute In double precision arithmetic)
T3(s) = 2s + S1*s”3, S1 = 0.6666717231848518054693623697539230
Renez error: |T3(s)/s - (2s+S1*s"3)| < 2**(-35.87)
Doubl e precision: 3 terms, Renmez error is bounded by 2**(-72.40),
see "tganma_| og"
Quad prem sion: 7 terns, Renez error is bounded by 2**(-136.54),
see "tgammal _| og"

The conputation of 0.5*(In(2pi)-1):
0.5%(In(2pi)-1) = 0.4189385332046727417803297364056176398614. . .
split O. 5*(I n(2p|) 1) to hln2pi_h + hin2pi_l, where hln2pi_h is the
l eading 21 bits of the constant.
hl n2pi _h= 0. 4189383983612060546875
hl n2pi _I = 1. 348434666870928297364056176398612173648e- 07

The conputation of 1/x*P(1/x"2) = Iog(qx)) (x-.
Let s = 1/x <= 1/8 < 0.125. Wé have
quad preci sion
|

GP(s) - s*P(s"2)| <= 2**(—120.6), wher e
3 39

GP(s) = GPO*s+GPl*s +CP2*S +... +GP19*s

GP0 =~ 0.083333333333333333333333333333333172839171301
hex Ox3ffe5555 55555555 55555555 55555548

GPl = -2.77777777777777777777777777492501211999399424104e- 0003
P2 = 7.93650793650793650793635650541638236350020883243e- 0004
GP3 = -5.95238095238095238057299772679324503339241961704e- 0004
GP4 =  8.41750841750841696138422987977683524926142600321e- 0004
GP5 = -1.91752691752686682825032547823699662178842123308e- 0003
GP6 = 6.41025641022403480921891559356473451161279359322e- 0003
GP7 = -2.95506535798414019189819587455577003732808185071e- 0002
GP8 = 1.79644367229970031486079180060923073476568732136e- 0001
GP9 = -1.39243086487274662174562872567057200255649290646e+0000
GP10 = 1. 34025874044417962188677816477842265259608269775e+0001
GP11 = -1.56803713480127469414495545399982508700748274318e+0002
GP12 =  2.18739841656201561694927630335099313968924493891e+0003
GP13 = -3.55249848644100338419187038090925410976237921269e+0004
GP14 =  6.43464880437835286216768959439484376449179576452e+0005
GP15 = -1.20459154385577014992600342782821389605893904624e+0007
GP16 =  2.09263249637351298563934942349749718491071093210e+0008
GP17 = -2.96247483183169219343745316433899599834685703457e+0009
GP18 =  2.88984933605896033154727626086506756972327292981e+0010
GP19 = -1.40960434146030007732838382416230610302678063984e+0011
doubl e precision

| GP(s) - s*P(s”2)| <= 2**(-63.5), where

3 5 7 9 11 13 15
GP(s) = GPO*s+GPl*s +GP2*s +GP3*s +GP4*s +GP5*s +GP6*s  +GP7*s
GPO= 0. 0833333333333333287074040640618477 (3FB55555 55555555)

GPl= -2.77777777776649355200565611114627670089130772843e- 0003
GP2= 7.93650787486083724805476194170211775784158551509¢e- 0004

11

5)(In(x)-1)- (.5 n(2pi)-1):
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719 * GP3= -5.95236628558314928757811419580281294593903582971e- 0004
720 * GP4= 8.41566473999853451983137162780427812781178932540e- 0004
721 * GP5= -1.90424776670441373564512942038926168175921303212e- 0003
722 * GP6= 5.84933161530949666312333949534482303007354299178e- 0003
723 * GP7= -1.59453228931082030262124832506144392496561694550e- 0002
724 * singl e precision
725 * | GP(s) - s*P(s"2)| <= 2**(-37.78), where
726 * 3 5
727 * GP(s) = GPO*s+CPl*s +GP2*s
728 * GP0 =  8.33333330959694065245736888749042811909994573178e- 0002
729 * GP1 = -2.77765545601667179767706600890361535225507762168e- 0003
730 * GP2 =  7.77830853479775281781085278324621033523037489883e- 0004
731 *

732 *

733 * I npl enent ati on note:

734 * z = (1/x), z2 = z¥z, z4 = z2*z2,

735 * p = z*(CGP0+z2*(GPLl+. ... +z2*GP7))

736 * = z*(GPO+(z4* (CP2+z4* (GP4+z4* GP6) ) +z2* ( GP1+z4* ( GP3+z4* (GP5+z4*CGP7)))))
737 *

738 * Addi ng everyt hing up

739 * t = rr.h*ww h+hl n2p| h . exact

740 * w = (hIn2pi _I + ((x-0.5)*ww. | +rr. I*wwh)) +p

741 *

742 * Conputing exp(t+w):

743 * s = t+w, wite s = (n+j/32)*| n2+r, | | <=(1/64)*1 n2, then
744 * exp(s) = 2**n * (2**(j/32) + 2**(j/32)*expnl(r)), where
745 * expmi(r) =r + Et1*r”2 + Et2*r~3 + ... + Et5*r”6, and
746 * 2**(j/32) is obtained by table | ook-up S[j]+S trail[j].
747 * Renez error bound:

748 * | exp(r) (1+r+Et 1*r~2+. .. +Et5*r"6)| <= 2"(-63).

749 */

751 #include "libmh"

753 #define
754 #define

756 struct

757
758

759 };
__unchanged_portion_omtted_

__H(x) ((int *) &)[H WORD]

_ LA(x) ((unsigned *) &x)[LOANORD]
Doubl e {

doubl e h;

doubl e |;
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5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

CDDL HEADER END

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 governi ng perm ssions
11 * and limtations under the License.
12 =
13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

*
18 ¥
*

/

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak tgammal = __t gammal

32 #endi f

32 #include "libmh"
33 #include <sys/isa_defs. h>

35 #if defined(_Bl G ENDI AN)

36 #define HO_WORD( x) ((unsigned *) &x)[0]

37 #define H3_WORD(x) ((unsigned *) &x)[3]

38 #defi ne CHOPPED( x) (l'ong doubl e) ((double) (x))
39 #el se

40 #define HO_WORD( x) ((((int *) &)[2] << 16) | \
41 (0x0000ffff & (((unsigned *) &)[1] >> 15)))
42 #define H3_WORD( x) ((unsigned *) &)[0

43 #defi ne CHOPPED( x) (l'ong double) ((float) (x))
44 #endi f

46 struct LDouble {

a7 I ong double h, I;

48

b
__unchanged_portion_onitted_
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new usr/src/lib/libm conmon/ mBx/trunc.c
5262 |ibmneeds to be carefully unifdef’d
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LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak trunc = _ _trunc

32 #endi f

32 #include "l'i bmh"

34 doubl e

35 trunc(double x) {

36 uni on {

37 unsigned i[2];

38 doubl e d;

39 } oxx;

40 unsi gned hx, sx, i;

42 xx.d = x;

43 hx = xx.i[H WORD] & ~0x80000000;

44 = xx.i[H WORD] & 0x80000000;

45 |f (hx < 0x43300000) { /* |x| < 2752 */

46 if (hx < 0x3ff00000) [* | x] <1*/
47 return (sx ? -0.0 : 0.0);

49 /* chop x at the integer bit */

50 if (hx < Ox41300000) {

51 i =1 << (0x412 - (hx >> 20));
52 XX. |[HIWRD] &= ~(i | (i - l))
53 XX. i [ LOMORD] = 0;

54 } else {

55 i =1 << (0x432 - (hx >> 20));
56 xX. i [LONORD] &= ~(i | (i - 1));
57

}
58 return (xx.d);
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59 } else if (hx < 0x7ff00000)

60 return (x);

61 els

62 #if defi ned( FPADD_TRAPS_| NCOVPLETE_ON_NAN)

63 return (hx >= 0x7ff80000 ? x :
64 /* assunes sparc-like QNaN */
65 #el se

66 return (x + x);

67 #endi f
68 }

__unchanged_portion_onitted_

X + X);
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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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

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

25 /*

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

28 */

30 #if defined( ELFOBJ)

30 #pragma weak truncf = __truncf

32 #endi f

32 #include "l'i bmh"

34 float

35 truncf(float x) {

36 uni on {

37 unsi gned i;

38 float f;

39 } oxx;

40 unsi gned hx, sx, i;

42 xx.f = x;

43 hx = xx.i & ~0x80000000;

44 sX = xX.i & 0x80000000;

45 if (hx < 0x4b000000) { [* | x] < 2723 */
46 if (hx < 0x3f800000) /* | x] <1*
47 return (sx ? -0.0F : 0.0F);

49 /* chop x at the integer bit */

50 i =1 << (0x95 - (hx >> 23));

51 xx.i &= ~((i << 1) - 1);

52 return (xx.f);

53 } else if (hx < 0x7f800000) /[* |x] is integral */
54 return (x);

55 el se

56 #if defined( FPADD_TRAPS_I NCOVPLETE_ON_NAN)

57 return (hx > 0x7f800000 ? x * x : X + X);

58 #el se

new usr/src/lib/libm comon/ mdx/truncf.c

59 return (x + x);
60 #endi f
61 }

__unchanged_portion_omtted_



new usr/src/lib/libm comon/m®x/truncl.c 1 new usr/src/lib/libm comon/mdx/truncl.c

LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 59 XXI[O] &: ~((1 << (] - 96)) - l)‘
2668 Mon Cct 27 12:37:24 2014 60 xx.i[1] = xx.i[2] = xx.i[3] = 0;

new usr/src/lib/libm comon/m®x/truncl.c 61 } else if (j >= 64) { /* 64 <= | <= 95 */
5262 |ibmneeds to be carefully unifdef’d 62 xx.i[1] & ~((1 << (j - 64)) - 1);
5268 |ibmdoesn’'t need to hide synbols which are already | ocal 63 xx.i[2] = xx.i[3] = 0;
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEERERERERERESRESRSESSE] 64 } el se If (J >= 32) { /* 32 <= J <= 63 */

1/* 65 XX, 1[2] & ~((1 << (j - 32)) - 1);

2 * CDDL HEADER START 66 xx.i[3] = 0;

3 = 67 } else /* 1 <=j <= 31 */

4 * The contents of this file are subject to the terms of the 68 xX.i[3] & ~((1 << j) - 1);

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

6 * You nmay not use this file except in conpliance with the License. 70 /; ?egs’:lte result if need be */

7 * 71 i SX

8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE 72 xx.i[0] |= 0x80000000;

9 * or http://ww. opensol aris.org/os/licensing. 73 return (xx.q);

10 * See the License for the specific |anguage governi ng perm ssions 74 }

11 * and limtations under the License. __unchanged_portion_omtted_

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the

16 * fields enclosed by brackets "[]" replaced with your own identifying

17 * information: Portions Copyright [yyyy]l [nane of copyright owner]

18 *

19 * CDDL HEADER END

20 */

22 | *
23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*

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

28 */

30 #if defined( ELFOBJ)
30 #pragma weak truncl = __truncl
32 #endi f

32 #include "libmh"
34 #if defined(__sparc)

35 | ong doubl e
36 truncl (1 ong double x) {

37 union {

38 unsi gned i[4];

39 | ong doubl e q;

40 }oxx

41 unsi gned hx, sx;

42 int j;

44 XX.q =

45 sx = xx.i[0] & 0x80000000;

46 hx = xx.i[0] & ~0x80000000;

48 /* handle trivial cases */

49 if (hx >= 0x406f0000) /* |x| >= 27112 + ... or X is nan */
50 return (hx >= 0x7fff0000 ? x + x : X);

52 /* handle | x| <1 */

53 if (hx < Ox3fff0000)

54 return (sx ? -0.0L : 0.0L);

56 j = 0x406f - (hx >> 16); /* 1 <=j <= 112 */
57 xx.i[0] = hx;

58 if (] >= 96) { I* 96 <= j <= 112 */
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new usr/src/lib/libmsparc/src/nextafter.S
5262 |ibmneeds to be carefully unifdef’d
5268 |ibmdoesn’'t need to hide synbols which are already | ocal

LR

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 governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When 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 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END

20 */

21 /*

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

23 *

24 |*

25 * Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.
26 * Use is subject to license terns.
27 x|

29 file "nextafter.S"

31 #include "l'i bmh"
32 LI BM_ANSI _PRAGVA_WEAK( next af ter, function)

33 .weak _nextafter

34 .type _nextafter,#function
35 _nextafter = __nextafter

36 #include "libmsynonyns. h"

37 #include "libmprotos.h"
39 #if defined(LI BM BU LD) && !defined(ELFOBJ)

40 #define MENTRY(X) ENTRY(__| i b **/ x)

41 #define mNAME(X) NAME(__T'i bm **/x)

42 #el se

43 #define MENTRY(Xx) ENTRY( x)

44 #define mNAME(X) NAME( x)

45 #endi f

39 RO DATA

40 .align 8

41 . Lconstant:

42 two54 = 0x00

43 .word 0x43500000, 0x0 I 2**54
44 twonb4 = 0x08

45 .word  0x3c900000, Ox0 I 2**-54
46 tiny = 0x10

47 .word 0x00100000, 0x0 ! tiny
49 | variable using fp

50 x = -0x8

51y = -0x10

new usr/src/lib/libmsparc/src/nextafter.S

53 ENTRY( next af ter)

54 save Y%sp, - 128, %sp
55 PI C_SETUP(1 7)

56 std % 0, [ % p+Xx]

57 or %90, % 0, %00

58 or %0, % 1, %01

59 std % 2, [ % p+y]

60 or %90, % 2, Y02

61 or %90, % 3, %03

62 | dd [% p+x], % 2
63 | dd [ 9% p+y], %0
64 fcnpd % 2,% 0

65 PI C_SET(17,.Lconstant, | 0)
66 set hi %hi (0x80000000), % 1
67 andn %0,% 1,% 4

68 f be of

69 nop

70 fbu, a of

71 fruld 9%2,%0,%0
72 orcc % 1, % 4, 990

73 bne 1f

74 tst % 0

75 ! x is zero, return sign(y)*mn
76 and %2,%1,%0

77 ba 4f

78 nov 1, %1

79 1: bge 2f

80 no

81 ! x is negative

82 f bl 1f

83 nop

84 fbg 3f

85 nop

86 2:

87 f bl 3f

88 nop

89 1:

90 subcc %1,1,%1

91 ba 4f

92 subx % 0,0,% 0

93 3:

94 addcc %1,1,%1

95 addx %0,0,%0

96 4:

97 set hi 9% i (0x7ff00000), % 3
98 std % 0, [ % p+x]

99 andcc % 0, % 3, % 2
100 be, a 1f
101 | dd [% O+tiny], %2
102 cnp %2, %3
103 bne, a of
104 | dd [% p+x],% 0
105 call NAME(_SVID_|i bmerr)
113 call mNAME(_SVID_| i bmerr)
106 or %90, 46, %04
107 ba of
108 nop
109 1:
110 fruld 9%2,%2, %2
111 | dd [ 9% p+x], % 0
112 9:
113 ret
114 restore
116 SET_SI ZE( next after)

__unchanged_portion_onitted_
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