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MTHSHASIN : H Floating Point Arcsine routine 16=SEP=-1984 01:
1-004 ’ 6 SEP-1934 1:

? 33 AX/VMS Macro V04=00 Page 1
- 4:33 [MTHRTL.SRCIMTHHASIN.MAR;1 (1)
LTITLE MTHSHASIN : N Floating Point Arcsine routine

s (HASIN,HASI
.IDENT /1-004/ : File: HTHHASIN MAR RNH1004

AR A AR AR AR AR d iRl i i e

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

*
* L ]
e ®
* *
* L ]
* *
* THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
- ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE +
. N GF THE ABOVE COPYRIGHT NOTICE. THLS SOFTWARE OR ANY OTHER =
. HEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY +
E RSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY
* TRANSFERRED. .
] ]
;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
% L
* ]
]
]
(1 ] ]
- ] L
* % L
* ]

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

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

OO0 O0O0O0O0O0O0OOOOOOOO0OO0O00O

LA AR RRRARR R R R R Rt iRttt ittt ittt iiistiisdiiits]]

FACILITY: MATH LIBRARY
ABSTRACT:

MTHSHASIN is a.function which returns the H floating point arcsine
in radians of its H floating point argument. The call is standard call-
by-reference.

MTHSHASIND is a function which returns the H floatin? point arcsine
gn degrees of its H floating point argument. The call is standard call-
y-reference.

VERSION: 1
HISTCRY:
AUTHOR:
John A, Wheeler, 20-0ct=1979: Version 1

MODIFIED BY:

[l == = = e e e bbb i =lelelelelelelelelelelelelelelelelelelelalelelalelelele el

OO0 O0OO0OOOOOOOOOOOOOOOOOO0OO
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MTHSHASIN
260

0

fFlo
HIS T RY

atin P
: Dota

OO

oo~

g

N = OO0 ~NON NS

int Arcsine ro tin 16=S 4 3 AX/VMS Macro V04-0

led Current Ed ’story 2 E 183 ?] 3 ;g !HTHRTL THHAS!
.SBTTL MWISTORY ; Detailed Current Edit History

: Edit History for Version 1 of MTHSHASIN

P 1- 81 - Adaptod from MTHSGASIN version 1= fAU 20-0ct=-1979

i 1= § = Added egroo entry points. RNH 2 -HAR-

: 1-003 - Chan e shared external references to G* RNH ZS-Seg-O1

: 1-004 - ELiminated symbolic short literals. RNH 15-0ct

0
N

.MAR; 1

Page (5)
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MTHSHASIN ;: H Floating Point Arcsine routine 16=-SEP-1984 01:33:34 VAX/VMS Macro V04-00 Page
1-004 6ECLARATION§ ; Declarative Part of Modul 6-55?-1984 ?1:34:;3 MTHRTL.SRCIMTHHASIN.MAR: 1 ’ (g)
g gg .SBTTL DECLARATIONS : Declarative Part of Module
66 ;
0 29 + INCLUDE FILES: OTSPARAMS . MAR
80 ?g s EXTERNAL SYMBOLS:
000 71 .DSABL GBL : Force error for undefineds
000 7§ EXTRN MTHSHSQRT_R ; Square root routine
000 7 LEXTRN MTHSHATAN'R ; Arctangent routine
000 74 {EXTRN MTHSHATAND RS : Arctangent routine
8808 75 LEXTRN MTH$S$SIGNAL ; Math signal routine
0 79 EXTRN MTHSK_INVARGMAT ; Error code
0000 14
000 78 ;
000 79 : EQUATED SYMBOLS:
000 80
0000 81
0000 Bg 3
0000 83 ; MACROS: none
0000 84 ;
8888 gg : PSECT DECLARATIONS:
00000000 87 PSECT _MTHSCODE PIC.SHR.LONG.EXE,NOURT.
0000 88 : Program section for math routines
0000 89 ;
0000 90 ; OWN STORAGE: none
0000 91 ;
0008 9; :
000 93 ; CONSTANTS:
0000 9 ;
0000 95
0000 96 H_PI_OVER 2:
42D1B544 921F4001 0000 97 LLONG  *X921F4001, “X42D1BS44 ; 1.5707963267948966192313216916397514420
01B8C517 B98(8469 8893 38 ‘ o .LONG “XB898(B469, “X01BB(517
00000000 68004007 0010 100 . .LONG  “X68004007, “x0 ;90
00000000 00000000 8858 }8; .LONG  *XO0, “x0
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MTHSHASIN ; H Floating Point Arcsine routine 16=SEP=1984 01:33:34 VYAX/VMS Macro V04=00 P
1-004 ATHSHASIN ™2 SCandard i Floncina hrcsine ' o-SEP-108¢ 11:32:33 [ATARTS Sacte vO4s00 mar;1 "20e
gg } g .SBTTL MTHSHASIN = Standard H Floating Arcsine
1% ..
8 ' }08 ; FUNCTIONAL DESCRIPTION:
8 8 }}? g HASIN = H floating point arcsine function
88 § }}; : HASIN(X) is computed as:
00 114 ; It X = 0, then HASIN(X) = 0.
80 8 115 ¢ If X = 1, then HASIN(X) = Pl/2.
0 116 ; If X = =1 "then HASIN(X) = -PI72.
00 8 117 ; If 0 < IX! <1, then HASIN(X) = ATAN(X/SQRT(1-X*%2)).
00 118 ; If 1 < iXxi, error.
0020 119 ;
88 8 } ? : CALLING SEQUENCE:
oogo 1 ; ; hasin.wh.v = MTHSHASIN(x.rh.r)
0020 123 :
0020 124 ; -or=-
00%0 125 ;
8828 } 9 : CALL MTHSHASIN(hasin.wh.r, x.rh.r)
0020 128 : Because an H-floating result cannot be expressed in 64 bits, it is
0020 1;9 : returned as the first argument, with the input parameter displaced
0020 130 ; to the second argument, in accordance with the Procedure Calling
0020 131 ; Standard.
0020 13; :
0020 133 ; INPUT PARAMETERS:
0020 134 ;
00000004 0020 135 LONG = & : Define lon?uord multiplier
00000008 8828 }%? x = 2 * LONG ; Contents of x is the argument
00%0 138 : IMPLICIT INPUTS: none
0020 139 ;
88%8 }2? ; OUTPUT PARAMETERS:
00000004 8828 }25 ; hasin = 1 * LONG ; hasin is the result
88 8 }zg : VALUE: H floating arcsine of the argument
§8 0 148 : IMPLICIT OUTPUTS: none
0 8 148 ; COMPLETION CODES: none
0020 149 ;
88 8 }g? s SIDE EFFECTS:
80 0 1S§ ; Signals: MTHS_INVARGMAT if IX! > 1 with reserved ogerand in RO/R3
0 8 153 ; (copied to the signal mechanism vector CHFSL_MCH_RO/R1 by LIBSSIGNAL).
00 154 ; Aasociated message is: ''INVALID ARGUMENT''. Reésulf is reserved operand
88 § }gs : =0.0 unless a user supplied (or any) error handler changes CHFSL_MCH_RO/R1.
80 15? : NOTE: This procedure disables floating point underflow, enables integer
0 8 153 ; overflow.
80 159 ;
020 160 ;=--
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MTHSHASIN $ Standard H Float?ng Arcsine 6-SEP~- 93 &6 N 34:;3 MTHRTL.SR J MTHHASIN.MAR; 1 v (4)
g 10
L1FC 16§ LENTRY MTHSHASIN, “M<lV, R2, R3, R4, RS, R6, R7, R®>
0 164 3 Standard call-ﬁy-roferenco entry
8 165 ; Disable DV (and FU), enable 1V
166 MTHSFLAG_JACKET ; Flag that this is a jacket procedure in
6D 00000000 GF 9E 8 MOVAB G*MTHSSJACKET_HND, (FP)
0 ; set handler address to jacket
8 3 : handler
88 9 167 ; case of an error in routine
9 168 ; If an error convert signal to user PC
0029 199 : and res gna[
50 08 BC 70FD 80 9 170 MOVH ax (AP) : RO/R3 = ax (AP)
06 10 00 S 171 8588 HTHSHAﬁIN _R8 : Call special HASIN routine
04 BC 50 70FD 00 17§ MOVO RO, @hasin(AP) ; Store result in first argument
04 88%2 };‘ RET ; Return to caller

MTH
2=0(
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- Special HASIN routine 6-SEP-1984 MTHRTL.SRCIMTHHASIN.MAR; 1
7 SBTTL MTHSHASIN_RB = Special MASIN routine
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CALLING SEQUENCE:
save anything needed in RO:R8
nov" L ] Ro
JSB MTHEHASIN RS
return with resul® in RO/R3

THSHASIN R8::
187w
BEQL RETURN

Y0 < X!

MOVH RO, =(SP)
BICW  #*XB000, RO
CMPH RO, M

BGEQ  GEG_T0_1.0

0

:

4

;

8

9

0

i

'A

5

)

7

8

9

0.
é s 0 < ixi <1,0
4 MULH2 RO, RO
5 SUBH3 RO, #1, RO
6 JSB MTHSHSART_RS
g DIVH3 RO, (SP)+; RO
9

0

i

4

5

6

14

8

9

0

:

4

5

6

:
0

1

2

JMP G*MTHSHATAN_RS
: 1 =< X!

GEQ_T0_1.0:
BGTR ERROR

MOVO H_PI_OVER_2, RO
TSTH (Sp) ¥
BGEQ RETURN
MNEGH RO, RO

RETURN: RSB

: 1 < iXi, error

ERROR: TSTH (SP)+

LR A N

; Special HASIN = used by the standard routine and direct JSB call.

: Input in RO/R3

; Special HASIN routine

Compare X with 0
If X = 0, return HASIN(O) = 0

stack = RO/R3 = X
RO/R3 = X!

Compare X! with 1.0
Branch if !X! >= 1.0
RO/R3 = X##2

RO/R3 = 1.0 = Xe#?2
RO/R3 = HSQRT(1=X*+2)
RO/R3 = X/HSQRT(1=X*%2)

Also clear stack
RO/R3 = HATAN(X/HSQRT(1=X*%2))

: Branch to ERROR if ix: > 1.0

RO/R3 = P1/2

Test the sign of X and clear stack

Branch if X > 0
RO/R3 = =P]/2

; Clear stack

£32 258

oe8

£38
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- »0 P i
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PUSHL  (SP) : Return PC from JSB routine | ;ai

MOVZIBL #MTHSK INVARGMAT, =(SP) Condition value

ASHQ #15, #7, RO RO = result = resorved operand =0.0
Goes to s gnal mechanism vector ; 000!

(CHFSL _MCH _RO/R1) so error handler

Can modify the result. A22

CLRQ Rg

CALLS #2, G*MTHSSSIGNAL

RSB

Sg 7C
00000000'GF 0 FB8

gnal error and use real user's P( 000!
05

ependent of CALL vs JSB 000
Return - RO restored from CHFSL_MCH_RO/R1 036

LR L L T I I T

Float

S HASIN_R

3 D 7

7E 00'§F §A ;9
50 0 F 9 7?
1

1

081

083

08A

08A

0088
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‘. Standard H Floating Arcsin 6-SEP-19SA ?1:34:;3 MTHRTL .SRCIMTHHASIN.MAR; 1 . (6)
.SBTTL MTHSHASIND =~ Standard H Floating Arcsine

;0#

s FUNCTIONAL DESCRIPTION:

HASIND = H floating point arcsine function
HASIND(X) is computed as:

If X = 0, then HASIND(X) = 0,

I[f X = 1, then HASIND(X) = 90.

If X = =1, "then HASIND(X) = =90,

If 0 < Xi <1, then HASIND(X) = ATAND/X/SQRT(1=X*#2)),
It 1 < iXi, error.

CALLING SEQUENCE:
hasind.wh.v = MTHSHASIND(x.rh.r)
-or-
CALL MTHSHASIND(hasind.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 Baruneter displaced
to the second argument, in accordance with the Procedure Calling

Standard.
INPUT PARAMETERS:

LONG = 4 : Define lon?uorq multiplier

x = 2 * LONG ; Contents of x is the argument
IMPLICIT INPUTS: none
OUTPUT PARAMETERS:

hasind = 1 + LONG : hasind is the result

VALUE: H floating arcsine of the argument

IMPLICIT OUTPUTS: none
COMPLETION CODES: none

SIDE EFFECTS: |
Signals: MTHS_INVARGMAT if iX! > 1 with reserved operand in RO/R3 |

(copied to the signal mechanism vector CHFSL_MCH_RO/R1 by LIBSSIGNAL).
Associated message is: "'INVALID ARGUMENT''. Reésult is reserved operand
=0.0 unless a user supplied (or any) error handler changes CHFS$SL_MCH_RO/R1.

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

MTHY
2=0!
018¢
018t
018t
018¢
000(
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1-004 ATHSHASIND = Standard M Float‘ng Arcsin 2-55»-1934 ?1:34:3? !HTHRTL.SRCJHTHHASIN.HAR:1 s (6) 2=0
o i |
LIFC é 4 LENTRY MTHSHASIND, “M<IV, R2, R3, R4, RS, R6, R7, R8> ?
8 D 5 ; Standard ca[l-by-reference entry ;
D 0 ; Disable DV (and FU), enable IV g
8 g 0 MTHSFLAG_JACKET ; Flag that this is a jacket procedure in
6D 00000000 GF 9t 08D MOVAB G*MTHSSJACKET_HND, (FP) :
094 ; set handler address to jacket !
8832 : handler !
8094 88 ; case of an error in routine
094 9 ; If an error, convert signal to user PC
0094 10 : and rosiana[ 000
50 08 BC 70FD 0094 1" MOVH ax(AP), RO : RO/R3 = = ax(AP)
06 10 0099 1§ BSBB MTHSHASIND RS ; Call special HASIND routine 04D
04 BC SO 70FD 0098 1 MOVO RO, @ahasind(AP) ; Store result in first argument
04 00AO 14 RET : Return to caller 000
00A1 15 c00
258
000
200
6BF
000
;00
28
000!
600
8DF |
000!
FOO!
01D
000
gOO
97
000
400
3A9
000
980
E41
ot
|
! 9(?
i
i
i
|
|
i ! R
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MTHSHASIN ; H Floating Point Arcsine routine 16=-SEP-1984 01:33:34 VAX/VMS Macro vV04=00 Pa 10 MTH
1-004 ﬁTHSHASlND_aB - Special HASIND routine 6-SEP-19gk ?1:%6-23 MTHRTL.SRCIMTHHASIN.MAR; 1 - (9): 2=0
r
Al 37 .SBTTL MTHSHASIND_R8 - Special HASIND routine | i
:} 1§ ; Special HASIND = used by the standard routine and direct JSB call. f 182
8A1 1 ; CALLING SEQUENCE: 000
Al § : save anything needed in RO:R8 200
0A1 : MOVH RO ; Input in RO/R3 004
0A1 4 : JSB MTHEHASIND_RS '
0A1 33 return with result™in RO/R3 { 000
80A1 9 : F80
0:} MTHSHASIND R8 S L SIND i e
] : ecial HASIND routine
§0 BS §8A1 3 TSTW RO : Cgm are X with 0
A 13 08:? ? BEQL D_RETURN : 1f X =0, return HASIND(O) = 0
00AS i $
00AS 33 :0 < ixt
00AS 34 ;
7€ S0 70FD 88:2 gg MOVH RO, =(SP) k = RO/R3 E34
- ; Stack = =X
50 8000 8F AA 00A9 337 BICW I‘XBOOO RO : RO/R3 = X! 94C
08 SO 71FD 0QO0A 338 CMPH RO, ; Compare iX: with 1.0 7A9
1A 18 008 339 BGEQ h) GEO 10_1.0 : Branch if !X! >= 1.0 826
0084 40 613
0084 41 ; B69
0084 Ag : 0 < ix! <1.0 C9A
0084 43 ; 17F
0084 44 i!k
S0 64FD 00B4 45 MULH RO, RO : RO/R3 = Xe#2 52
S0 0 50 63FD 0088 46 SUBH RO, #1 : RO/R3 = 1.0 = X*#?2 A3%
00000000'EF 16 00BD 347 JSB HTHsnséaT _R8 : RO/R3 = HSQRT(1-X#+2) 483
SO B8t 50 67fD 00C 348 DIVH3 RO, (SP)+, RO : RO/R3 = XIHSORT(I-XttZ) 65F
00C8 349 : Also clear stack ARB
00000000 GF 17 88%2 %g? JMP G*MTHSHATAND _R8 : RO/R3 = HATAND(X/HSORT(I -X*%2)) 81A
00CE 35; :
00CE 353 : 1 =< iXx!
00CE 5S4 E34
00CE 55 94C
00CE 56 D_GEQ_T0_1.0: 7A9
Ab 14 00CE 57 BGTR ERROR : Branch to ERROR if iXi > 1.0 826
00D0 58 613
0000 59 . | 869
8008 60 : Ix!: = 1.0 . C9A
0D 61 ; , 17F
8000 6§ u 536
50 FF38 CF 7DFD 0p0 6 MOVO H 90, RO : RO/R3 = 90 g 52
8€ 73FD 00D6 64 TSTH (SP)+ ; Test the sign of X and clear stack | A39
04 18 0009 65 BGEQ D RETURN : Branch if X > 0 ! 483
SO S0 72fD 0O0DB 66 MNEGH RO, RO : RO/R3 = =90 ‘ 65F
05 O0ODF 367 D_RETURN: RSB | ABB
00E0Q 68 .
00EOD 69 .END : F2D
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PSECT No.

00 ¢ 0.) NOPIC WUSR CON ABS LCL
91 1 PIC USR CON REL LCL

PSECT name Allocation Attributes

TR 00000000 ¢ _ 0.
“MTHSCODE 000000€0 ( 224

Page faults
Initialization 30
Command processing 122
Pass 1 90
Symbol table sort 0
Pass 2 7§

00:00:00.64

Symbol table output

Psect synopsis output
Cross-reference output

Assembler run totals 325

The working set Limit was 750 pages. :
5419 bytes (11 pages) of virtual memory were used to buffer the intermediate
There were 10 pages of symbol table space allocated to hold 21 non-local and
429 source Lines were read in Pass 1, producing 14 object records in Pass 2.
1 page of virtual memory was used to define 1 macro.
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local symbols.
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NOSHR NOEXE NORD NOWRT NOVEC BYTE
SHR  EXE RD NOWRT NOVEC LONG
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VAX=11 Macro Run Statistics

Macro Library name

_$255%DUA2B: [SYSLIBISTARLET.MLB;?2
0 GETS were required to define 0 macros.

There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /L1S=LISS:MTHHASIN/OBJ=0BJS$ :MTHHASIN MSRC$:MTHJACKET/UPDATE=(ENHS:MTHJACKET) +MSRC
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! Macro library statistics !

0-----------.--------------.

Macros defined

0
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