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MTHSSINK ; Floating Point Hyperbolic Sine routine 16=-SEP-1984 01:50:41 VAX/VMS Macro V04=00 P
12007 ’ o §-SEP-1980 31:29:60 FAYANTS acno Ot Omar;1 2%
JTITLE MTHSSINH : ?é?aﬁ;ng Point Hyperbolic Sine routine
.IDENT /1-007/ : File: MTHSINM.MAR Edit: RNH1007
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COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY
TAL EQUIPMENT fORPORATlON. MAYNARD, MASSACHUSETTS.
. RIGHTS RESERVED.
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* ION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER «
;% THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY «
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FAC]LITY: MATH LIBRARY
ABSTRACT:
MTHSSINH is a function which returns the floating point hyperbolic sine

of its single precision floating point argument. The call s standard
call=-by-reference.

VERSION: 01
HISTORY:
AUTHOR:
Peter Yuo, 29-Jun=77: Version 01

MODIFIED BY:
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2 SBTTL HISTORY ; Detailed Current Edit History

; ALGORITHMIC DIFFERENCES FROM FP=11/C ROUTINE: none
; Edit History for Version 01 of MTHSSINH

; 0=2 HTHSSERROR chan od to MTHSSSIGNAL.

: MTH e3¢ changed to MTH__.... |
Chan?o orrgr handlin mechanism. Put error result in RO before
calling MTHSSSIGNAL in order to allow user modify error result.

; 03 Six term Taylor series, in powers of the argument, replaced
: by four term Chebyshev series, in powers of ARG**2, with
oxorhan? or_sma L arguments; this improves accuracy.
May- 97 Hary Payne

Update version number and copyright notice. JBS 16-NOV-78
C ange MTH__FLOOVEMAT to MTH F OOVEHAT. JBS 7 -DEC-78
Remove $SRMDEF macro = not needed. Jg%
Add """ to the PSECT dircstive. JBS DE
Declare externals. May=19
Cgen?sd Llower Limit for Chebyshev opproxination from 2++=11 to
Eliminated second call to EXP for input values between 12.5*Ln2
and 127+Lln2.
Changed all final floating point divisions by 2 to interger
subrtracts of 1 from the exponent field.
Extend od naxinun range from 87.69 to 128+(n2=88.72.
aaane QFEB 8 ¢ for computing EXP(ixi=Ln2) to reduce error,
Change W* to G* on call to MTHSSSIGNAL RNH 09-Sept-1981
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E 15
t Hyperbolic Sine routine 1 S
: Declarative Part of Modul

.SBTTL DECLARATIONS

INCLUDE FILES:

Se e Se

EXTERNAL SYMBOLS:

.DSABL
LEXTRN
EXTRN
EXTRN

GBL

MTHSEXP R4
MTHSK _FCOOVEMAT
MTHSSSIGNAL

: EQUATED SYMBOLS:

AX/VMS Macro v0£-00
HTHRTL.S*CJHTHSINH MAR;1

1984 91:2%:09

; Declarative Part of Module

MTHJACKET.MAR

LF_127_L0G_ = “X0F334380 3 1 7'ln$
LF-1287L0G. = ‘x72124381 ; 128xIn2=2%*=24
LF212.5_L0G_2 = “XA12 4ng : 1 S*ln;
LF_LOG_Z_HI = *x728040 1 ; (high 17 bits of Ln2) + 2++=17
LF_LOS, L0 = “X110087D0 ; ln2 = LF_LOG_2_HI
ow._ 1, = “F1.0 3 1.9
value =4 ; value.rf.r
MACROS: none

PSECT DECLARATIONS:

.PSECT _MTHSCODE

: OWN STORAGE: none

. CONSTANTS:

SINHTAB:
el R
-WORD ~08§94521*01gszs§

-WORD
SINHLEN = .- sxnquaIA

PIC,SHR,LONG,EXE ,NOWRT

; program section for math routines

: DECIMAL: 0.1957574E-03
: DECIMAL: 8.83 3329E-08
: DECIMAL .1666667E+0
;: DECIMAL: 0.D0

M1
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andard Single Precision FL 6-SEP=1984 11:27:0 MTHRTL.SRCIMTHSINH.MAR; 1 (4)
.SBTTL MTHSSINH =~ Standard Single Precision Floating SINH

wo
—
=
X -

i

+4

FUNCTIONAL DESCRIPTION:

SINH = single precision floating point function
SINH(X) is computed as:

; If iX! € 2ev=12, sxnn(§> = X.

3 IF 2#+=12 =< IX| <€ 0,25, SINH(X) = cneb{shcv Series

; 1t 0.25 =< Ix! ¢ 1;.5~ n2, SINH(X) = (EXP(X) = EXP(=X))/2

; If 12.5=¢< iX! < 127+1n2, §énn(x) = sian(l)'EXP(le)IZ

; If1 7'ln§ =< {X! < 128*Ln2, then SINA(X) = sign(X)* EXP(IX!=L0G(2)).

: If 128+Iln2 =< X!, then overflow.

§ CALLING SEQUENCE:

: SINH.Wf.v = MTHSSINH(x.rf.r)

: INPUT PARAMETERS:
00000004 LONG = 4 : define lon?uord multiplier
00000004 x =1 » LONG ; Contents of x is the argument

IMPLICIT INPUTS: none
OUTPUT PARAMETERS:
VALUE: floating hyperbolic sine of the argument
IMPLICIT OUTPUTS: none
COMPLETION CODES: none
SIDE EFFECTS:
Signal: MTHS_FLOOVEMAT if 128+Ln2 =< X! with reserved operand in RO (copied
to the signal mechanism vector CHFSL MCH_RO/R1 by LIBSSIGNAL). Associated

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

SN AN =2 O O 00 NON N 8 N = OO0 00 N0 N 8N N — O 0 00 NOM N SN NV — O 0 00 NO M N S LN —

I TETETATETEATRA AR A TR TR PR PR P TR PN PN TR PR TR T

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

403C LENTRY MTHSSINH, *M<lV, R2, R3, R4, RS>
; ; standard call-by-reference entry
disable DV (and FU), enable IV

MTHSFLAG_JACKET : flag that this is a jacket procedure in

MOVAB G*MTHSSJACKET_HND, (FP)
; set handler address to jacket
; handler

b e el el e e e e ol e s o i i e e o e o e el o e o e o e i e e e e e e e e o e e e e o e e e e e e e o e bk N O
00000000 NN NN NNNNNNOOCOCONONONONON OO WVNYWNYIWNWAVAIWVAIVAIVAIVASES 85 55 5N 8N B 5 8 5 8 AL NN~ .

N = OOV ~NOMN

60 00000000°'GF  9E
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[Sl-looTalolelalalelalalalalalalalalalatlalalalalalalalalalalolalale el

i




e —————————y

MTHSSINH : Floating Point Hyperbolic Sine r tino 16=-SEP=-1984 01:50:41 VYAX/VMS Macro V04-00 P 5
1-00; ﬁTHSSl NH % Standlzs Single Precis?gn FL 6-S P 1934 ?1-29 :09 L[MTHRTL.S J MTHSINH.MAR; 1 s (4)
1
1 184 : case of an error in routine
1 185 ; If an error, convert signal to user PC
1 1 9 ; and resi no[
g 28 1 1 MOVF ¥llu (AP), RS s RS =X = EVCLUO(AP)
g 1 1 8 MOVF R é
0 000 8F AA 1 BICW2 #*%8000, R : RO = IX!
rao 13 o B1 190 (MPW RO o*xSrg i compare X! with o.ss
18 e }3& BGEQ ced 10_0. : branch if !X! >= 0.25
C 195 ;
C 194 ; X! < 0.25
%1
3A80 8F SO0 B1 8 ¢ 199 CMPV RO, #*X3A8 ; compare iX! with 2%+*=12
06 18 8 1 }33 BGEQ  GEQ_TO_2M1 : branch if (X! >= 2#e=12
0 0.
8 i §§ : Il € 2%x=1?
S0 S5 SO 88 84 MOVF RS, RO : RO =
04 00 9 05 RET ; return with result = Argument
0037 507
0037 208 : 2+*#*=12 =< iX! < 0.25
i
80 7 11 GEQ_TO_2M12:
S0 S0 &4 0037 1; MULF RO, RO : Get ARG**2 for POLYF
C1 AF 03 50 55 03A 1 POLYF RO, #SINHLEN=1, SINHTAB ; RO = SUM(CitX*x(2*i))
ng 14 : Last coefficient is zero
50 S5 && 003F 15 MULF RS, RO ; MUL by ARG and then
50 55 &0 04; 1? ADDF RS, RO ; add in ARG with overhan
04 004 1 RET : return with result in R
046 13
046 19 ;
866 0 ; 0.25 =< ixi
026 1 3
OF33438B0 8F SO 51 82% 2 .. oczgr RO, #LF 127 LOG 2 : compare X! with 127+Ln2
A 14 ozg ; BGTR  GTR_THAR_127_L08_2 S Branch if X > 127+1n2
&F 3
§6F s : 0.25 =< X! =< 127*In2
§2F 0°
A123420A 8F SO 51 4F 1 CMPF #LF _12.5_LOG_2 ; Compare X! to 12.5+*ln2. aroater,
1€ 14 §§ S BGTR ONE TERA_ ONLY ; only one call to EXP is needc
; g :0.25 =< X! < 12.5+Ln2
S0 S5 SO g 9 MOVF RS, RO : RO = X
00000000'?' 16 5? g JSB HTH‘E!P R4 : RO = EXP(X)
0 o0 6 PUSHL RO : push EXP(X) on stack




MTHSSINH ; Floating Point Hyperbolic Sine routino 16=-SEP=1 :41 YAX/VMS Macro V04-00 Page
1-00; ﬁTNkSlNﬂ g_ Standa¥g Single Precision FL g -SEP=19 g ? : 9 03 (HTHRTL. CIMTHSINH.MAR:1 . (2)
” 3 3 4 MNEGF RS ;s RO = =X
8000 800' F 1 6 4 v JSB H H E!P : RO = EXP(=X)
g 8 0 & 4 SUBF3 RO, (gP : RO = EXP(X) = EXP(=X)
0 80 BF A 4 SUBW #*X0080 : RO = (EXP(X) = EXP(=X))/2
04 ; 22 RET : return with result in RO
7 69 :
7 &7 ; 12.5 =< ix} € 127*in2
7 63 :
76 4
76 50 ONE_TERM_ONLY:
00000000'§F ;g 76 g JSB MINSEXP_R4 ; RO = EXP(iX))
7C TSTF RS : If X is no?ative, change
2 14 007 S BGTR POSITIVE ; the sign of EXP(iX})
S0 0 52 08 54 MNEGF RO,RO -
0 5SS POSITIVE: ;s RO = sign(X)*EXP(iX!)
S0 0080 8F 32 08 29 gg?u #*X0080, RO : RO = sign(X)*EXP(iXi)/2
a8 g
0089 59 ;
Og9 60 ; 127+Ln2 =< X!
089 61 :
089 6§
089 65 GTR_THAN 127 _L0G_2
72164381 8F S0 51 0089 64 tmp RO OLF _128_L06_2 ; Compare !X! with 128+Lln2. If greater,
20 18 009 65 BGEO ERROR ; overflow is signaled
809 69
09 67 ;
889 68 ; 127+*Lln2 =< X! < 128+In2
095 530 °
50 72804031 8F 42 809 71 SUBF #LF LOG 2_HI, RO : RO = iXi=(high order bits of Ln2)
00000000 ' lg 099 7 JSB MTHSEXP_RZ : RO = EXP(iXi=(high order bits of Ln2)
51 50 110 F 4 09F 7 MULFS  #LF LOG ~2_L0, RO, R1 :
1 4§ 0A7 74 SUBF R1,"RO ~ : RO = EXP (iX! = Ln2)
- A | 0AA 75 TSTF RS’ ; test the sign of X
03 13 0AC 7 BGEQ 108 : branch if X >= 0
50 50 5 00A 4 MNEGF RO, RO : RO = sign(X) ~ EXP(! X.-LOG(Z))
04 088 ; 108: RET : return with result in RO
08 9 3
1 ; 128+*Ln2 =< X!, error
08 ;
7TE O00°8F 9A §§ & ERROR: MOVZIBL #MTHSK FLOOVEMAT, =(SP) condition value
« Tha = result = reserved operand -
S0 01 OF 78 S ASHL 215, »1, RO RO Lt d d -0.0

? s to signal mechanism vector
CHFSL_MCH_RO/R1) so error handler

LA TR PR PR PR PR TR

3 can noaify the result.
00000000°'GF 01 FB CALLS #1, G*MTHSSSIGNAL ana error and use real user's PC
90 in ependent of CALL vs JSB
04 9N RET return = RO restored from CHFSL_MCH_RO/R1

PORNININY =2 =2 > 3> 3> > ONPONIAININON) =M
~NO~

alinlslnlals]

8338

95 .END
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Symbol table
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acro
RCIMTHSINH.MAR; 1 (4)

OR R 1
GEQ 10 .* ] 1
GEQ 4 1
GTR Hlﬂ 127 _L0G_2 9 R 1
F_T2.5 C0G_2 = A A
1¢7_C06G = 9f 4 s?
LF 1 8°LOG. = 4 g
LF_LOG 2 _HT = 72804031
LFTLOG_2_LO = 9 D0
LORG = 00000004
MTHSSJACKET_HND LT L T | 1
MTHSSSIGNAL™ rewvener )
MTHSEXP R4 tRRREEAE ¥
MTHSK _FCOOVEMAT sennennr X
MTHSSTNH 000010 RG 1
ONE TERH,ONLV 000 g R 1
POSTTIVE 00 8 8 ] 01
SINHLEN = 00000004
SINHTAB 0000000 R 01
VALUE 0000004
= -- -
! Psect synopsis :
R ] ’
PSECT name Allocation PSECT No. Attributes
. ABS ., 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
_MTHSCODE 000000C2 (¢ 194.) 01 C 1.) PIC WUSR CON REL LCL SHR EXE RD NOWRT NOVEC LONG
= o o = O > T T > r om = = +
i Performance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 3 0 00 00 07 00: 8 01.36
Command processing 119 0 s 00:00:03.55
Pass 1 85 . 00: 0:85.18
Symbol table sort 0 :00:00.01 80:08: 2.01
Pass 2 62 :00:00. 4 0: :8 14
Symbol table output 4 .82 00: 8: 0.78
Esoct sy?opsis outgutt 3 .01 §§: :80.01
ross-reference outpu . 200:00.
Assembler run totals 306 8 3.?3 :88:1?.89

g working 3ot linit uas 900 Yogos.
456 bytes ( pages) virtual memory were used to buffer the intermediate code.
!h re were 10 pages of synbol table space ollocatcd to hold 22 non-local and 1 local symbols.

source linos were read in Pass 1, producing 11 object records in Pass 2.
1 page of virtual memory was used to define 1 macro.




e

MTHS

I o Run Statistics  ° 'loating Point Hyperbolic Sine fout ine 16-SEP-198¢ 01:50:41 YAX/VMS Macro ¥04~00 Page 8

-SEP=1984 11: MTHRTL.S J THSINH.MAR; 1 (4)

D L R L L Ty s

! Macro Library statistics !

¢eccccosses csssocsscmesoeese

Macro librory nanc Macros defined

%255SDUA28 (SYSLIB]STARLET MLB;?2 0
0 GETS were required to define 0 macros.

There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/D]SABLE=(GLOBAL , TRACEBACK) /LIS=LISS:MTHSINH/0BJ=0BJS:MTHSINH MSRCS:MTHJACKET/UPDATE=(ENHS :MTHJACKET) +MSRCS:
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