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?1HSGSlNH : G Floating Hyperbolic Sine r0ut5ne 12- :31:30 AX/VMS Macro V0&4=00 Page

1
1:26:16 [(MTHRTL.SRCIMTHGSINH.MAR; 1

of its G floating point argument. The call is standard
call=by~-reference.

VERSION: 1
HISTORY:
AUTHOR:
Steven B. Lionel, 26~Jan~79: Version 1

MODIF1eD BY:

§ 1 LTITLE MTHSGSINM - ?Gg ga;ing Hyperbolic Sine routine
2 _ .IDENT /1-006/ : File: MTHGSINH.MAR EDIT: JCW1006
§ s :°"'t""""'tt""fi.t't'ttt'ttiii'ti'.'t'tti'tt'""'t.t'."tt""t"t""
i B
08 ? ;* COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY *
0 8 i+ DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS. .
88 18 5: ALL RIGHTS RESERVED. :
000 11 ;* THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
808 1§ :* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE *
0 15 ;» INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER +
008 16 ;+ COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY +
08 15 ;* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY »
8808 }9 5: TRANSFERRED. :
0000 18 3' THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE *
0000 19 ;* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT .
8888 2? +* CORPORATION. ¢
:® .
0000 g :* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS «
8888 { E: SOF TWARE ON EQUIPMENT WHMICH IS NOT SUPPLIED BY DIGITAL. :
0000 ¢ 25 i .
8888 9 A2 222RRRR22RR 2222 2222022222222
0000 8
0000 9 ; FACILITY: MATH LIBRARY
0000 0 ¢+
8888 1 ; ABSTRACT:
00 8 % MTHSGSINH is a function which returns the G floating hyperbolic sine
0 5
0 6
0 7
0 8
0 9
0 40
0 41
0 4;
0 4
8 Lk
25
i
48

[olelelelelelelelelelolel=l=l=]
OO0 O0OODOOCOO0O0O0O0O0O
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1-006

D 6 |
; ating Hyperbolic Sine routin 16=SEP=1984 01:31:30 VAX/VMS M 4= f MTH
i T 9 ‘Y utine ? cro V04=-00 Page (S)

; Detailed Current Edit History 6=SEP=1984 11:24:16 [MTHRTL. SR ] MTHGS INH.MAR; 1 1-01
SBTTL MISTORY ; Detailed Current Edit History

ALGORITHMIC DIFFERENCES FROM FP=11/C ROUTINE: none f
Edit History for Version 1 of MTHSGSINH
Adapted from MTHSDSINH ¥crsion 1-001. SBL 26-Jan-79

1=-001

1-§8§ - Use HTHSGE!P R6, SBL 2 g

1= - El;n}a Socond call to EXP for input values between 27+(n?2
an

Changed all final floating point divisions by 2 to interger l
subrtracts of 1 from the exponent field.

Extended maximum range 1024+(n2.

Chaneaod logic for computing EXP(!x!=Ln2) to reduce error.
RNH 10-FEB~-

LSNP = OV NO NS W — O

[elelelelelelelelelelole e e e e L™ ﬂr-

[elelolalelelelelelelel el i i e 1 )

OO0 0O0OO0O0VOOO0O0OOVOOVOOC
[elelelelelelelelelelelelelelelelalele)

ooooorOrOFONON
[+ V16 AV, ]

1-004 = Changed W* to G* in call to MTHSSSIGNAL RNH 09=-Sept=-1981
1-005 = ELliminated symbolic short literals. RNH 15-0ct-8
1-006 - Changed a MNEGD to a MNEGG. JCW 20-Jan-83
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6
erbolic Sine routsno 16=-SEP
eclarative Part of Modul 6-SEP

«SBTTL DECLARATIONS

: INCLUDE FILES:

: EXTERNAL SYMBOLS:
.DSABL GBL
LEXTRN MTHSSSIGNAL
LEXTRN MTHSK FLOOVEMAT
EXTRN MTHSGEXP_Ré

EQUATED SYMBOLS:
value =4

E MACROS: none

: PSECT DECLARATIONS:
JPSECT _MTHSCODE Pl

AX/VMS Macro V04-00

1:30
g MTHRTL .SRCIMTHGSINH.MAR; 1

126:16

; Declarative Part of Module

; value.rg.r

Page (g)é

; program section for math routines :

~O O O O OO 0000 00 00 00 00 COODOD 0D N NN NNNN~N~N~N

WS AN = OV NO N N = O 00NN M0 — O

; OWN STORAGE :

=ttt drdlwleleleleleleleleleclelalelelclsleslelelelslslslalal]

OO0 O0O0O0O0O0OO0OOOOOO0O0O

96 : none %
7 : j
: CONSTANTS: |
G_27_L0G_2:
20E28723 B70840S52 6.1023 LOGU2 “x20E28723B7084052 : 27+Ln2
7TB606E3A 28B740A6 61024 LOG 20 “X7B606E3A28B740A6 ;: 1023*1n2
S9EEFEFA 2E4L240A6 Q0AD “X3I9EEFEFA2EL240A6 ; 1024+Ln2
6_L0G_2 Hl

SCOOFEFA 2E424006
4C67361C 8654BD50

OOWVIWNO =0 P —amMm
OWVIWNM 2D =D mMmm
O VINAC = Y DM ™ 0D

OO VIO = 50O NND

~J~
ma~
o

S

bttt bl e e lalelelelalelelalalelelelalelelelelelalalelelela]

P =lal: Fl=Tol P Yelgal. 1. 1. 1. Jelel. . Jelel. [ jelelelelelelelelelelalelelelelelelelelelalelslalaslalelalelalalalals

[slelelelelelelele e o le il =l=lelele]

VAVASS 85 8 85 i A ANONONONONONON) =8 =3 —8 —s

QUAD  “X3COOFEFA2E424006

;: (high 43 bits of Ln2)+2++=43

FORNINININININ = = b e b e b e ek = O OO O OO OO OO VOO

i e e e il e e i il e il i e ol i el il . il il il el i e el
O N BN = OO 00 NN SN = OO0 NN N N = O 0 00

§.106.2 LO QUA “X4CO67361CB654BDS0
GSINHTAB:
.WORD “0037172.%0167215
.WORD . 07;169.‘0147;03
-WORD 20037347, 001674
.WORD 00 ;A& - 0186234
i e
uoRd  -B03 LT -00104c)
‘WORD g?rfgi'o 25555
.WORD “0052525.*005 6
.WORD 8?2
.WORD a

; DECIMAL:
; DECIMAL:
; DECIMAL:
; DECIMAL:
; DECIMAL:
; DECIMAL:

; ln2 = G_LOG_2_HI

0.25082236088191510-07
0.2755729803646086D-05
0.19841269848136810-03
0.83333333333323270-02
0.16666666666666670+00
0.00
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|

MTH
1-0f



6
MTHSGSINM ing Hyperbolic Sine ro t?no 16-S
1-006 - o 8-3

i E
andard G Floating DSINM -SE
SBTTL MTHSGSINH = §

—0
Zw
X

P-1984 01:31:30 VAX/VMS Macro V04=00 Pa 5 MTH
p-1934 ?1:34:16 MTHRTL.SRCIMTHGS INH.MAR; 1 * & 1-0(

tandard G Floating DSINH

oo™
v r—

: 6
MTHS

14

FUNCTIONAL DESCRIPTION:
GSINH = G floating point function
GSINH(X) is computed as:

: I iXi < 2¢%=27, GSINH(X) = X, |
: IF 2#+=27 =< X! < _0.25, GSINH(X) = Cheb;shev Series. |
: It 0,25 =< ixi < 27-ln§. GSINH(X) = (GEXP(X) = GEXP(=X))/2, |
: If 27+Lln2 =< iXi < 1023+Ln2, GSINH(X) = sian(l)*GE!P(:Xt)/?. |
: 1f 10% 'lng =< (X1 < 1024+*Ln2, then GSINH(X) = sign(X)*GEXP(iXi=Ln2). ?
: It 1024*ln2 =< iX!, then overflow.
: CALLING SEQUENCE:
; GSINH.wg.v = MTHSGSINH(x.rg.r) |
: INPUT PARAMETERS:
00000004 LONG = & ; define lon?uord multiplier %
00000004 x = 1 « LONG ; Contents of x is the argument |

IMPLICIT INPUTS: none
OUTPUT PARAMETERS:
VALUE: G floating hyperbolic sine of the argument
IMPLICIT OUTPUTS: none
COMPLETION CODES: none
SIDE EFFECTS:
Signal: MTHS _FLOOVEMAT if 1024*Ln2 < iIX! with reserved operand in RO/R1
(copied to the signal mechanism vector CHF$SL_MCH RO/R1 b;uLlBSSlGNAL).

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

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

LA TR PR PR PRE PR FEFA DA REA LA A TE A PR PR PR R PR TN ™

4OFC LENTRY MTHSGSINH, “M<IV, R2, R3, R4, RS, R6, R
; 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

— i e i e i e e o il el D e i el el il o el i i il ol e el o ol ol e il ol ol ol il ol ol el il el el el il D ol il el el S il e el D
QOO0 NN NN NNNNNNOOOOCOOCONON OO VNN WAWTUNIWAWAIALSS 85 BN 05 B B 5 5 5 B NN N NN
WNY = OO0 NN SN NN <= O O 00 NON VS LN = O O 00 O WV S N — OO 00 O N 8 LN — O O 00 O VN 8 LR —

60 00000000°'GF  9E

Ll L = = L o o b b b b 000" d bl =il el lelelelelelelelelelel=l=]
OCOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0O0O0O0O0O0O0O0COO0O0OOCOCOOO0O0OOOOOOOCOOOOOOOOO
O O VI T T T A AU A A AU A A AT A VA U U A VT T T A A A A A A A TV VA

— — 3» 3» 3» 3> 3> 00 0D 00 08 00 00 00 00 0o 00 0o G0 G0 GO Co Co G0 G0 Go GO GO GO GO 0o 0o 0 GO 00 0D 0D 0O 0O OB 0 O 0O 0D 0 00 0O 0B OO 00 0B 0D 00 0o 0D O O
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H 6
ing H{perbolic Sine routine 16-$
-5 6-$

P=1984 01:71:30 VAX/VMS Macro V04=00 B MTH
andard G Floating DSINH -SEP 193 ?1: age 6

E-
EP-1984 26:16 [MTHRTL.SRCIMTHGSINH.MAR;1 (4) 1-0

;I € 2ee=27 ;
50 56 7D MOVQ  R6, RO ; RO/RT = X |
04 RET ; return with result = argument 5

é 2#*=27 =< X! < 0.25 |

1
1 , case of an error in routine
1 ; If an error, convert signal to user PC
1 ; and rosigna
56 04 BC SOFD 1 MOVG avalue(AP), R6 : R6/R7 = X! = value(AP)
gO 6 7D 8 MOva R6, RO
0 000 8F AA 8 BICW2 #*X8000, R : RO™ = IX}
FFO 8F SO B CMPW RO, #°x$FF : compare !X! with o.gs
1€ 18 8 BGEQ  GEG_T0_0.2 : branch if iXi >= 0.25
0 3
§ : IX) <€ 0.25 !
0
3E60 BF S50 B1 00 CMPW RO, #*Xx3E60 ; compare X! with 2e+=27 ;
06 18 8 A BGEQ  GEQ_To_2mM27 : branch if X! >= 2es=27 |
c {
8 C
C
007C
007¢C
007F
g

NN LA AN AN AN N N NN PO NONINONINOINOININ) - b e b s 2 s 2 O O O O O OO OO OV O OO OO OO O OO0 0D 00000

OO0 N0 N 8N =2 O O 00 O N 8 N =4 O O G0 NOM N S AN = O O 00 N O W 85N = OO 00 O N 8 iR = OO 00 O W O~

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0
0
0
0
0080 !
S0 SO 44FD 8 8 650'10‘225362 kO,RO Get ARG*+*2 for POLYG |
' " 'Y} |
9E AF 05 SO SSFD 0084 POLYG RO, #GSINHLEN-1, GSINHTAé . - |
A ; RO/R1 = SUM(CisXe#i), with ,
A ; last coefficient zero |
50 56 44FD & MULG R6.RO : MULG2 by ARG, and then 5
S50 56 4OFD ADDG R6,R0O ; add in KQG with overhang. i
04 2 RET ; return with result in RO/RY {
§ § 0.25 =< !X! !
§ GEQ_T10_0.25: !
FF6F CF S0 S1fFD 00 CMPG RO, G_ 1023 %OG 2 ; compare X! with 10§S'ln2 |
3¢ 14 893 BGTR  GTR_TRAN_1023_[06_2 . branch if X! > 1023*Ln2
098 ; |
898 : 0.25 =< X} =< 1023*In2 }
% : |
FFS5F CF S0 S1FD 898 CMPG RO, 6_27_L0G 2 ; Compare iX! to 27+*Ln2. |If greater
20 14 8:1 BGTR ONLY_ONE_TERAM : only one call to GEXP is necessary. |
:! P 0.25 =< IX! < 27+Lln2
A .
50 56 70 A MOova R6, RO : RO/RY1 = X
C0000000"EF 16 Ab JSB MTHSGEXP_R6 ;: RO/R1 = GEXP(X) i
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MTHSGS INH ; G Floating Hyperbolic Sine rout{nc 12-SEP-19SL ?1:31:30 !AXIVHS Macro V04-00 Page 7 | MTH
1=-006 ﬁTHSGSINN - S(lndlrd G Floating DSINM ~SEP=1984 11:26:16 [MTHRTL.SRCIMTHGSINH.MAR;1 (4) Sym
7€ SO 70 OOAC 49 MOVQ RO, =(SP) ; pysh GEXP(X) on stack | ACH
38 84 BC S2FD AF 4 MNEGG @value(AP), RO : RO/R1 = =X | ADJI
8 000 o'Er 16 4 45 JSB MTHSGEXP_Ré : RO/R1 = gexp(-x) | EVE!
5 88 8 &3F A 4 SUBG3 RO, (SP)¥, RO : RO/RY1 = GEXP(X) = GEXP(=X) , LG,
10 A F o4k SUBW  #*X0010, RO : RO/R1 = (GEXP(X)=GEXP(=X))/2 | LG_
04 C 45 RET : return with result in RO/R1 | tg{
E 29 : | LOR
¢ 43 : 27*Ln2 =< X! < 1023+Ln2 MTH:
c ‘ -4 "THi
C 0’ MTH
§C E‘l ONLY_ONE _TERM: H"‘;
00000000'EF 16 C 5 JsB MTHSGEXP Ré : RO/R1 = GEXP(!X!) | MTH
04 BC S3FD €9 5 TST6 avalue(AP) : Check sign of X POS
24 14 8oco 54 BGTR POSITIVE : 1f negative change sign of SQR
50 0 S2FD 8gF gS POS!TIVE’NEGG RO, RO ; GEXP(IX!) ;Em
50 10 A2 §oo§ 59 SUBW  #*X0010, RO ; RO/R1 = sign(X)*GEXP(!X:)/2
04 83? gg RET
3007 60 : 1023+Ln2 =< !X!
0007 58 PSE|
§oo7 65 GTR_THAN_1023_L0G_2: -
FF33 CF S0 S1FD 00D7 64 CMPG RO, G_1024_L0G_2 ; Compare iX! to 1024*ln2 o
22 18 00pp 65 BGEQ ERROR s 1f 1024*Ln2 =<iX!, overflow occurs M7
00DF 66
0% 487
8oor 69 : 1023+Ln2 < X! < 1024%Ln2
000F 571 ° Pha
50 FF34 CF 42FD OODF 7; SUBG?2 G LOG 2 HI, RO : RO/R1=iXi=-6G LOG 2 HI g
00000000'€EF 16 8055 7 JSB MTHSGEXP Ré : RO/R1 = GEXP(!XT=8_L0OG_2_HI) Ini
52 S0 FF30 CF 4SFD gea 74 MULG3 6_LOG_2_CO, RO, R2 ; R2/R3=GEXP(iX!=6_LDG_2 HT)*G_LOG_2_LO Com
50 52 loiFD 8 Fo 75 SUBGZ2 RZ2, RO : RO/R1=GEXP(iXi=Ln2) Pas!
04 8( S3FD 00Fé6 76 1STG avalue(AP) : test the sign of X Syml
4 18 O0OOFA 77 BGEQ 10% : branch if X >= 0 f"
50 50 52FD 0QO0FC 78 MNEGG RO, RO : RO/R1 = sign(X) * GEXP(iXi=Ln2) Syml
04 0100 79 108: RET ; return with result in RO/R1 g::
}g} 3? Ass
0 g
181 §4 : 1024*Ln2 =< X!, error = 408
i s
7E O0'8F 9A 181 89 ERROR: MOVZBL #MTHSK FLOOVEMAT, -(SP) ; condition value | 1p
50 01 OF 79 0105 88 ASHQ #15, #7, RO : RO/R1 = result = reserved operand -0.0 |
109 89 : ?oos to signal mechanism vector ;
109 90 : (CHFSL_MCH_RO/R1) so error handler |
1§9 91 ; can modify the result. |
00000000°'GF 01 FfB 0109 9; CALLS  #1, G"MTHSSSIGNAL : sianal error and use real user's P( ,
118 9 ; independent of CALL vs JSB Mac
06 0N 94 RET ; return = RO/R1 restored from CHFSL_MCH_RO/ oo
m 95 _$2
m 96 !
|
@
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MTHSGSINH ;: G Floating Hyperbolic Sine routine 16-SEP-1934 ?1:31:30 AX/VMS Macro V04-00 Page 9 | ey

Symbol table 6-SEP-1984 11:24:16 [MTHRTL.SRCIMTHGSINH.MAR; 1 (4) |

ERROR 1 R 1 i

GEO_TO“g.S; é K §1

GEQ_TO 2M ] 1 ;

GSIRHLEN = |

GSINHTAB R 1 ;

GTR_THAN_1023_L0G_2 D7 R 1

6.1 SS_LUG_ 08 R 1 |

627106 3" %R 0 |

AR i . %

CoNg_ -~ - 00000004

MTHSSJACKE T_HND veeenenr X 01

MTHSSS I GNAL AL LA L L L I | 0

MTHSGEXP_R6 whannnee ) 0

MTHSGS INA 00000058 RG 01

MTHSK_FLOOVEMAT bb-a '

ONLY_ONE _TERM 000000C3 R 01

POSITIVE 00000003 R 01

VALUE = 00000004

drecccncnccncccce= +
! Psect synopsis !

PSECT name Allocation PSECT No. Attributes

. ABS . 00000000 ( g.) 00 ( 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE

MTHSCODE 00000111 (¢ 273.) 01 C 1.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LONG

L e L +
i Performance indicators i

Phase Page faults CPU Time Elapsed Time

Initialization 3; 0:00:00.97 00:00:00.36

% gt '8  00:00:00:88  00:00:03:54

Symbol table sort 00200280191 00:00:00.01

Pass 2 65 00:00:00.76 00:00:02.38

Symbul table output & 00:80:00.06 80:00:00.60

yetl o LKL R § §83 °f§°'8’ 0:00:00:00

Assembler run totalg 29 0;882 g:kg 80?80511:42 |

The working set Limit was 900 pages.

QSLA'bytesg(O pages) 07 virtua genory were used to buffer the intermediate code.

There were 10 pages of symbol table space allocated to hold 21 non-local and 1 local symbols.

358 source Lines were read in Pass 1, producing 11 object records in Pass 2.

1 page of virtual memory was used to define 1 macro. i
|
|
|
|
i
|
| b
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VAX-?ilnacro Run Statistics ; G Floating Hyperbolic Sine routﬁno 12-SEP-}886 ?} 3‘ ?2 AX/VMS Macro V04=00

- Page 10
~SEP- MTHRTL.S J MTHGSINH.MAR; 1 {4

)

teccccsssssnses P e L

i Macro Llibrary statistics !

Hacro Library name Macros defined

tZSSSDUAZB CSYSLIBISTARLET.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=LISS:MTHGSINH/0BJ=0BJS :MTHGSINH MSRCS:MTHJACKET/UPDATE=(ENHS :MTHJACKET) +MSRC

MTH!
Tab/
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