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MTHSHS INH : H floating Hyperbolic Sine routane 16=-SEP=-19 1:4 AX/VMS Macro V04=00 Pa 1
1-006 . §-3E-108¢ D1:3%: 0 YAYINTD SResRrNas o mar:1 P2 ()
8§ JTITLE MTHSHSINH : H;}g ;inq Hyperbolic Sine routine
.IDENT /1-006/ ; Filo MTHHSINH.MAR  EDIT: RNH1006

M AAAA AR R Rd R iR 2R R R d iR R R R R 2R R R dRdd0R]1 )

COPYRIGHT (c) 1978 1980 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

*
*
*
@
*
THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED 1
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE +
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER +*
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY *
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY +
TRANSFERRED . *
*
THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
®
*
]
]
"
L ]

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION.

DIGITAL ASSUMES NO RESPONS
SOFTWARE ON EQUIPMENT WHIC

BILITY FOR THE USE OR RELIABILITY OF ITS

IBILITY
H IS NOT SUPPLIED BY DIGITAL.

L I I I I O R R N N

L2222 RR R dd R R 2R 020222 00 2 0000000020000 0R 2000020000002 2 0]

FACILITY: MATH LIBRARY
ABSTRACT-
MTHSHSINH is a function which returns the H floating hyperbolic sine

of its H floating point argument. The call is standard
call-by-reference.

VERSION: 1
HISTORY:
AUTHOR:
John A. Wheeler, 11-Sep=-1979: Version 1

MODIFIED BY:

B8N 55855 8 3 8 5 NN NN N N AN N N NN NININI NI NINININI N b b b b e e e o e ek

QO NONNES AN = O O 00 N0 N 8 AN = © 0 00 O\ 85 N =2 © O 00 O N 8 LN = OO 00 O N S LN —

.0.....u...o.l.l...........l...‘.....‘...l.n. I TR A TR PR PR TR PR PR PR TR TR PR A A PR PR A R DR E R T 1)

(wl=ml=lmi=l=l=lelelel=li=l=l=l=l=l=lelelelslclalslelclelelelelelelelelelelelelel-
COO0O00O0O0O0O0OO0OOO00O0OO0O0O0OO0O0O0OO0O0O0OO0O0O0OOOOO0OOOOOOOO0OO
[sl=lelelalelelalelelelalelelelelelalal=llo ol loTolo ol Tl tolololalalalalalelalalelalalalale )

OO0 OOVOVVOO0O0OOO0O0O0OCOODOO0ODODO0ODOOO
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MTHSHS INH 3 i H -SEP=- :40:
sy at ng ¥gerbolic Sine routine 2 SEP 1932 }:3?:25 AX/VMS Macro V04-00

- Page
HIS T ; Detailed Current Edit History -SEP=19 MTHRTL.S ] MTHHSINH.MAR; 1 v (5)

o

.SBTTL HISTORY ; Detailed Current Edit History

; ALGORITHMIC DIFFERENCES FROM FP=11/C ROUTINE: none
: Edit History for Version 1 of MTHSHSINH

2 3
E § ? : 1-001 - Adapted from MTHSGSINH version 1-001. JAW 11=-Sep=-1979.
0 8 g : 1= 8; - Use ntusn XP_R6, SBL 3-0ct=1979
800 §9 : 1-003 - Make H_0.35 & Literal.” SBL 8-0ct-1979
000 60 ; 1-004 - Don't Store reserved operand before signal. SBL 7-Feb=1980
§888 gi : 1-005 - !:2 ’d lower Limit for Chebyshev approximation from 2+*+=56 to
000 63 : - Eliminated sccond call to EXP for input values between 57+Ln2
0000 64 : and 16383+ Ln — ¢
0000 65 . = Changed nll final floating point divisions by 2 to interger
0000 66 subrtracts of 1 from the expgnent field.
0000 67 ; = Extended naxinun range to 1
8888 gg : - Chanoao oa ¢ for computing EXP(.x.-an) to reduce error.
0000 70 : 1-006 = Changed ahsinh to @ahsinh(AP) in error logic RNH 22-Sept=-81
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"

THSHS INH : H floating Hyperbolic Sine routine 16=-SEP-1984 01:40:07 VAX/VMS Macro V04-00 P
=006 6ECLARATIONg :,Bocllrltive Part of Modul 2-SEP-19 & 11:25:42 !HTHRTL.SRCJHTHHSINH.HAR:1 ot (;)
;g .SBTTL DECLARATIONS : Declarative Part of Module
76 ;
7S ; INCLUDE FILES:
77 : EXTERNAL SYMBOLS:
.DSABL GBL
7 EXTRN MTHSSSIGNAL
8 0 EXTRN MTHSK FLOOVEMAT
880 1 .EXTRN MTHSHEXP_R6
888 g : EQUATED SYMBOLS:
000 5
0000 9 3
0000 : MACROS: none
8000 ¥
000 89
0000 90
0000 91 ;
8888 gg s PSECT DECLARATIONS:
00000000 94 .PSECT _MTHSCODE PIC,SHR,LONG,EXE ,NOWRT
0000 95 : program section for math routines
0000 9 ;
0000 97 : OWN STORAGE: none
0000 98 ;
0000 99 :
0000 100 ; CONSTANTS:
0000 101 ;
0000 10;
000 103 H_57_L0G_2:
6DB93AB1 3C134006 0000 104 LQUAD  “X6DB93AB13C134006
C70997E6 FF9D90B9 0008 105 LQUAD  “XC70997E6FF9D90BY : 57+Ln2
8018 106 H_16383_L0G_2:
ESEOA&SS 62DE4O0E 001 107 .QUAD ‘XE3EOA45562DEAOOE
6B251812 C66964DB 0018 108 LQUAD  “X6B251812C66964DB : 16383+In2
020 109 H_16384_L0G_2:
A39E2F§F 6§E66gg; 0 110 .QUAD ‘XA39E2F§F6§E6422;
07E66730 93C7F 38 }}1 S Lo 3 ﬁ?UAD “X07E6673093C7F : 16384+In2
A39E2FEF 6 E&kggg Ogg 11§ = T T.QUAD ‘XAS982F§F6§E‘6??? "5
40006730 93C7F 0‘ }}g . Lt & igUAo “X4000673093C7F : (high 99 bits of Ln2)+2++=99
FOC 9509 CODOBF 9D §86§ 11? = T TLQUAD ‘XFO§g9509C0908F9D
SF359D27 D674CD98 8; }}8 LQUAD  “XS5F359D27D674CD98 : Ln2 = H_LOG_2_HI
85 119 HSINHTAB:
C377€97C &2343FAD S 120 LONG  “X&42343FAD,*XC377E97C ; 6.506912239471978471647518358407046E =26
g9£ 4&5C D9 592 S 121 .LONG “X6AD9DE9B,*X gi 45¢C
24 FAS slg Fga 6 1 i LONG *X 81 FB6,*X FAS : 3.867997522833381902976185781667616E =23
F&70195 F929D9 ? 1 .LONG  *XF929090B,“XBF&701
CAAFS i 7188 Fgf 124 .LONG “X71B8 F?;.‘x AAF 30 o 1.957294395551957859061134358006348E -20
98 F2CF3417 7 125 LLONG “XF2CF3417,*X90698
E 184 F&9 FS 1 9 .LONG  *X2F&9 FSO.‘xg 19 : 8.220635243500749521323757431341128E -18
64874 8FB 1 LONG *X 738?8 L*X564874 g
oc3p77 52C3FD 0 128 .LONG  “X952C3FDO,*X0C3D77 : 2.811457254347797192926287843860811E =15
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erbolic Sine routine

: H floating Hys
DECLARATIONS : Declarative Part of Modul

MTHSHS INH

1-006

-8
-6
-4
-3
-1

0

7.647163731819805091328739180656633E -13
1.605904383682161463834581885720363E -10
2.505210838544171877496282899225692€
2.75573192239858906525574505302594 7€
1.984126984126984126984126972636750E
8.333333333333333333333333333385565€
1.666666666666666666666666666666657E
0.000000000000000000000000000000000€
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MTHEHS INH ing Hyperbolic Sine routine 16=-SEP=-1984 01:40:07 VAX/VMS Macro v04=00 P
1-006 3518 f 34 1:25:42 ! -

andard H floating SINH 6-SEP-19 MTHRTL.SRCIMTHHS INH.MAR; 1 (%) |
.SBTTL MTHSHSINM = Standard H floating SINH |

X -
wYr—

hTis

144
FUNCTIONAL DESCRIPTION:

HSINH = H floating point function
HSINH{X) is computed as:

If iXi ¢ 2ee=57, usénu(x) = X.

IF 2¢+=57 =< X} < 0.25, HSINH(X) = Cheb;shev Series.

If 0.25 =< IX! < 57+*(n2. HSINH(X) = (HEXP(X) = HEXP(=X))/2.

If §7¢Ln2 =< X! < 1638%5+Ln2, HSINH(X) = si?n(X)tHEXP(:x:)IZ.

It 16383¢Ln2 =< iX: < 16384+[n2, then HSINHIX) = sign(X)*HEXP(!X!=Ln2).
If 16384*1n2 =< X!, then overf[ou.

CALLING SEQUENCE:
hsinh.wh.v = MTHSHSINH(x.rh.r)
-or-
CALL MTHSHSINH(hsinh.wh.r, x.rh.r)
Because an H-floating result cannot be expressed in 64 bits, it is
returned as the first argument, with the input parameter displaced

to the second argument, in accordance with the Procedure Calling
Standard.

NONNINONININONINONONINONONONONONONOND Z2 o

(=lelelelelelalelelelelelalalalalelelelalelelelalalalalalelelelelelelelelelelelelelelelelelelelelelelelelelelelat= T 0

AR LA LA TEPETETETE A TA TR PETE A AR PR PR FE FE PR PR PR FE PR PR PR TN

INPUT PARAMETERS:

00000004 LONG = & ; define Longword multiplier
00000008 x = 2 * LONG ; Contents o? x is the argument
: IMPLICIT INPUTS: none
; OUTPUT PARAMETERS:
00000004 i hsinh = 1 * LONG
IMPLICIT OUTPUTS: none
COMPLETION CODES: none

SIDE EFFECTS:

Signal: MTHS_FLOOVEMAT if 16384*Iln2 < IX! with reserved operand in RO/R3

(copied to the signal mechanism vector CHFSL_MCH RO/R1 by LIBSSIGNAL).

Associated message is: "'FLOATING OVERFLOW IN"MATR LIBRARY'', Result is reserved
operand -0.0 unless a user supplied (or any) error handler changes CHFSL_MCH_RO/R1

NOTE: This procedure disables floating point underflow, enables integer
overflow.

NS IN = OV NN NS WIN = OV NO WM S IR = O 0 00 NN 8 N = OO0 0 NN WSS N = OO0 N NS IR — O

(LT PR TR PR PR PR PR IA DA TR PR TR DA ER X

[=lelelelelelelelelelelelelalelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelele e
COO0OOOOV VYV VYO VOV 00 NN NN NNNNNNOOOOONOCONONON OV N

POPONININININ b b e e e o e o o e e o e ) o o o e e e o el e o e e e e e o e e e e o e e o el e e e e D e e D e o e
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MTHSHSINH ; H floating Hyperbolic Sine routine 16=-SEP=-1984 01:40:07 VYAX/VMS Macro V04-00 Page 6
1-006 ﬁTHSHSlNH ! S{gndard H floating SINH 6-SEP-19SG ?1:29:42 !HTHRTL.SRCJHTHHSINH.HAR:1 . (4)
T
4L7FC 1 3 JENTRY MTHSHSINH, “M<IV, R2, R3, R4, R5, R6, R7, R8, R9, R10>
1 10 ; standard call-ﬁy-reference entry
1 11 ; disable DV (and FU), enable IV
} 12 MTHSFLAG_JACKET ; flag that this is a jacket procedure in
6D 00000000 GF 9E 1 MOVAB  G*MTHSSJACKET_HND, (FP)
1 ; set handler address to jacket
0129 : handler
129
129 13 ; case of an error in routine
6D 00000000°'GF 9E 0129 14 MOVAB  G"MTHSSJACKET_HND, (FP) ; Set handler address to jacket handler
130 15 ; If an error, convert signal to user PC
130 19 ; and resigna(
S0 08 BC 70FD 132 1 MOVH ax(AP), RO : RO/R3 = X! = avalue(AP)
57 50 7DFD 81 18 MOVO RO, R7
SO 8000 8F AA 0139 19 BICW2 #*x8000, RO ;: RO/R3 = (X!
3FFF 8F S0 B1 01 § %o CMPW RO, #*XSFFF : compare X! with 0.25
23 18 014 1 BGEQ  GEG_T0_0.25 : branch if !X! >= 0.25
0145 2 g
0145 :
0145 & ; X! <€0.25
0145 £3 3
0145 26
3FC8 8F S50 B1 0145 227 CMPW RO, #*X3FC8 ; compare X! with 2+#*=57
06 18 014A gzs BGEQ  GEQ_TO_2M57 : branch if IX! >= 2#%=57
014C 59
014C 230 ;
014C 531 :oIXL € 2ex=57
014C 32 .
014C 233 ,
04 BC S7 70FD 014C 2%4 MOVO R7, ahsinh(AP) ; Result = argument
04 0151 235 RET : return
015 236
015 237 ;
015 %38 : 2**=57 =< X} < 0.25
015 359 .
015 40
015 41 GEQ_TO_2M57:
50 50 64FD 015 4; MULH2 RO,RO ; Get ARG**2 for POLYG
FEFS CF  0C 50 75FD 0156 54 POLYH RO, #HSINHLEN-1, HSINHTAB , ;
015D 44 : RO/R3 = SUM(CitX**i), with
8120 45 ; last coefficient zero
50 57 150 46 MULH R7. RO ) ; MULH2 bx ARG, and then
04 BC 50 57 61FD 0161 247 ADDH3  R7, RO, ahsinh(AP) : add in ARG with overhang and return
8}87 28 RET ; with result in first argument
016 50 ;
16 51 ; 0.25 =< ixi
16 55 :
16 5
FEA2 CF 50 71FD 8}2 gg GEO"O'OE%gé RO, H_16383 L0G 2 iX) with 16383*Ln2
. COmpare A\ W
45 14 §}?§ E? BGTR GTﬁ_THAN_163kg_EOG_2 : bragch if X} > 16383+In2
17 58 ;




n MTH
: ic Si tﬁne 16-SEP=-1984 01:40:07 VAX/VMS Macro V04-00 Page 7
?133251"" ﬁtnsﬁé?ﬂﬁing 2{255225 0 ?lg:t:g: SINM 6-SEP-1984 ?1:22:42 ¥nruan.sac:nruusxun.nAn;1 (4) :::
17 59 ; 0.25 =< iX! =< 16383*(n2 EVE
176 58 ° WS
, H 57_L0G 2 ; Compare X! to 57+Ln2. 1If greater
FEBA CF gg 71:2 i? §g : gg?% saLY_ONE:%ERH ; only one call to HEXP is necessary. EE:
17 65 : 0.25 =< IX! < 57+Ln2 LE.
178 563 LOR
: RO/R3 = =X
ooooggoo'sz 72?2 };c 23 gggcn 5?&:52xp R6 ; RO/R3 = HEXP(=X) :}:
78 E? 7DFD 18% 70 MOVO 29. iéSPT $ gs;gsﬂgx;(-X) on stack MTH
ooooaooo'sr 70:2 }BA ;1 5330 MTHSHEXP_R6 : RO/R3 = HEXP(X) SES
R s oo i Hew GRRCA | RVRS B e
04 gg ga 7095 §}3; 75 MOVO RO, ahsinh(AP) % Return SINH(x) in fisrt argument i““
it B T e ' ZeR
0190 278 : 57+Lln2 =< !X! < 16383+ln2
019 380
190 281 ONLY_ONE_TERM: i
0'EF 16 8190 ga IsB MTHSHEXP_R6 ; RO/R3 = HEXP(!X!) oat
gt §7 S3FD 01A3 28§ 1STG R7 ; Check sign of X rat
06 14 01A6 284 BGTR POSITIVE : 1f negative change sign of !
50 50 S2FD 8}:3 ggg POSlTIVEENEGG RO, RO : HEXP(TX!) “m
SUBW2  #*X0001, RO : RO/R3 = sign(X)*HEXP(iX!)/2
04 gg ga 70?5 8}:2 gg 33302 RO, @ahsinh(AP) E Return SINH(x) in fisrt argument
04 8}2? 33 _ RET :
8‘3? zgi § 16383+(n2 =< iX! oa
0185 293 ° -
185 294 GTR_THAN_16383_L0G_2: =
- “ RO, 4 2 ; Compare X! to 16384+Ln2
grpuche gg 71?% %igé 25; 5223 22§0='1638 -L06. : 13 ?6384*ln2 =<iXi, overflow occurs E;:
0180 599 : Syn
8180 00 : 16383*Lln2 < X! < 16384*Ln2 E::
R Ass
; RO/R3=iXi=H LOG 2 HI
580005585'£; 62%2 }%g §§ iggnz ::h?ﬁeip"éa - : Rglag = HEXP(IXT=-RA_LOG_2_HI) Ig;
57 73FD 01C9 05 TSTH R7 : ; test the sign of X *
& 18 01cCC BGEQ 108 : branch if X >= 0 351
50 0 72D 01C 89 MNEGH RO, RO : RO/R§=sian(X)'HEXP(!X=-H LOG_2_HI) 3
o, 80 669 f £410 ‘°§ et B X T T N B L R R e :
U 0 0 sin 2 VA
R »." 6352 }gf ?0 RET ; argument
1€0 1"
1€0 li
1A
1€ 15 ; 16384+Ln2 =< iX!, error
|
e s
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MTHSHSINH : H floating Hyperbolic Sine routine 16=-SEP-1984 :40:07 VYAX/VMS Macro V04=00 7 8 MTH
1=006 MTHSHS INH ! S{gndlrd H floating SINH g-SEP~19g4 ? Zg 142 [MTHRTL.SR J MTHHS INH.MAR; 1 ol (4) VAX
160 33°
|
143 oo'sr gA 1€ 18 ERROR: HOVZBL FMTHSK rLogvsnAt. -(SP) ; csnd;tion value '
S0 01 F 9 01 ASHQ s, ; RO/R3 = result = resorvc? operand ~-0.0
7 } g cLRe : so error handler can modify the result Mac
00000082'EF §i FB 0Q1EA CALLS li MTHSSSIGNAL * signal error and use real user's P( ';5
BC 70FD O1F1 MOVO RO. @hsinh(AP) : Restore result -
04 1F? 4 RET : return 0
35 :
1:7 9 The




MTHSHSINH
Symbol table

ERROR

Gto_to_g.gg
GEQ_TO"2M
GTRTTHAN_16383_L0G_2
HSIRAK

L
MTHSSJACKE T _HND
MTHSSS IGNAL
MTHSHEXP_Ré
MTHSHSINA
MTHSK_FLOOVEMAT
ONLY_ONE_TERM
:osx?xve

PSECT name
S

. m k3
_MTHSCODE

Initialization
Command processing
Pass 1

Symbol table sort
Pass 2

Symbol table output

Psect synopsis output
Cross-reference output

Assembler run totals

5105 bytes

1"
; H floating Hyperbolic Sine rout?nc

1

§§ |
.

00
8000000
000004
T
rerrern
rrRRRRRn
00000120 RG
LTI
00000190 R
000001AC R
00000008

§
32
:

Allocation

00000000 ( g
000001F7 ( 50
+

Page faults CPU Time

30 00:00:00
114 0:00:00
86 0:00:01
0 00:00:00
7 00:8 :00
4 00:00:00
§  80:00: §
309 00:00:

The working ¥et Limit was 900 pages.
0

(
There were 1

source Lines were read in Pass 1, producing
1 page of virtual memory was used to define 1 macro.

([eleleleleleleBelolelelele

—s b > _»

N = T L= T T R R R

.................

PSECT No. Attributes

.) 00 ¢ 0.) NOPIC USR
D 01 C 1)

PIC USR

0:00:01.4
0 00304.3

[=l=lelelalelelel=]
[elelelelelele)
[el=lel=l=l=l=]

OO0 O0O000O

tgd to hold 21 non-local and
11 object records in Pass 2

CON ABS LCL
CON REL LCL

0 pages) of virtual memory were used to buffer the intermediate code.
pages of symbol table space alloca

1 local symbols.

!AXIVHS Macro V04-00 Page
MTHRTL.SRCIMTHHSINH.MAR; 1

NOSHR NOEXE NORD NOWRT NOVEC BYTE
SHR  EXE RD NOWRT NOVEC LONG

—————

1313
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9125? laﬁcro Run Statistics Bietoioosion e satennic. ot rout?nt '23§E$3]332 ?]:3?:25 !ﬂ?ﬁ!?f.?Eiﬁﬁrﬁaﬁizﬁ.nan;1 Yoo }2)

Macro Library name Macros defined

_$2558DUA28: [SYSLIBISTARLET.MLB; 2 0
0 GETS were required to define 0 macros.

There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LIS$:MTHHSINH/0BJ=0BJS :MTHHSINH MSRCS :MTHJACKET/UPDATE=(ENHS:MTHJACKET) +MSRC







