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TITLE MTHSGASIN : 6 Flolting Point Sine routine
: (?ASIN GASIND)
.IDENT /1=005/ File: MTHGASIN.MAR EDIT: RNH1005
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DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.
SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
0 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
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SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.
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FACILITY: MATH LIBRARY
ABSTRACT:

MTHSGASIN is a function which returns the 6 floatin? point arcsine in
radians of its G floating point argument. The call is standard
call-by-reference.

MTHSGASIND is a function which returns the G floating point arcsine
in degrees of its G floating point argument. The call is standard
call-by-reference.
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.SBTTL HISTORY ; Detailed Current Edit History

: ALGORITHMIC DIFFERENCES FROM FP=11/C ROUTINE: none

Edit History for Version 1 of MTHSGASIN

}-801 Adapted froa MTHSDASIN ;ersfon 1-001. L 15=Jan=79
B

1-004

1-005

Chan e JSB entr{ to HTH GASIN _R7, RBG -Sept=1979
Added degree entry points. RRH 2 R=1981

Changed shared external rofercnces to G* RNH 25-Sept=1981
Eliminate symbolic short literals. RNH 15-0ct=-81
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MTHSGASIN : G Floating Point Sine routine -SEP=1984 01:24:49 VAX/VMS Macro V04-00 P
12008 BECLARRTIONS - oDes Larotive bant of Modul '-SEp-108¢ 11:83:99 FATANTS Sacre NO4O0 mar:1 P29 3,
27 .SBTTL DECLARATIONS : Declarative Part of Module
?g ; INCLUDE FILES: OTSPARAMS . MAR
75 : EXTERNAL SYMBOLS:
;4 .DSABL GBL ; Force error for undefineds
08 75 EXTRN MTHSGSQRT_R ; Square root routine
0 7? LEXTRN MTHSGATAN R ; Arctangent routine
00 7 LEXTRN MTHSGATAND R7 ; Arctangent routine
00 78 LEXTRN MTH$SSIGNAC : Math signal routine
88 éo EXTRN MTHSK_INVARGMAT : Error code
0000 1:
0888 §§ s EQUATED SYMBOLS:
00000004 8000 4 value =4 ; value.rg.r
0 &
8888 ; % MACROS: none
0000 §3 : PSECT DECLARATIONS:
00000000 91 .PSECT _MTHSCODE PIC,SHR,LONG,EXE ,NOWRT
8888 3§ . ; program section for math routines
0000 9% : OWN STORAGE: none
R
0000 97 :; CONSTANTS:
i
8008 100 G_PI_OVER 2:
2D18 5444 21FB 4019 000 101 .HORD  *0040031, *0020773, “0052104, “0026430
o8 1%
2D18 5444 21FB 4029 88?8 }8? =77 _WORD  *0040051, “0020773, ‘oosg1g?. *0026430
0010 106 6_90: ;
00000000 80004076 88}3 }8; . .LONG  *X80004076, *x0 : 90
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.SBTTL MTHSGASIN = Standard G Floating GASIN

HTH‘?ASIN
1-00
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FUNCTIONAL DESCRIPTION:
GASIN = G floating point function
GASIN(X) is computed as:
If X = 0, then GAS
If X then GAS
If X = -
If 0 < |
It 1 ¢}
CALLING SEQUENCE:
gasin.wg.v = MTHSGASIN(x.rg.r)
INPUT PARAMETERS:

LONG = & ; define longuord multiplier
x =1 * LONG ; Contents of x is the argument

IMPLICIT INPUTS: none
OUTPUT PARAMETERS:
VALUE: G floating arcsine of the argument
IMPLICIT OUTPUTS: none
COMPLETION CODES: none
SIDE EFFECTS:
Signals: MTHS_INVARGMAT if iX! > 1 with reserved operand in RO/R1
(copied to the signal mechanism vector CHFSL_MCH RB/RI by LIBSSIGNAL).

Associated message is: "'INVALID ARGUMENT''. Resulf is reserved
operand =-0.0 unless a user supplied (or any) error handler changes CHFSL_MCH_RO/R1

ATAN(X/SQRT (1=X**+2)),

00000004
00000004

B e I T N T I T e e I —s

> > > 00 00 00 0o 0000 Co 0o G0 0o 00 00 0o 00 00 0 Co OO 00 GO 0O GO O 0B 0B GO GO 0o 0 GO GO 00 0O CO GO 00 000D G0 00 00 COCO 00 COCDCO0000 Z ~

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

lslelslslelolelalelalelalalalelelalalalalalalalalalalelalalelalalelalalalealalalalalalalalalale e~ Bl

4OFC ENTRY MTHSGASIN, “M<IV, R2, R3, R4, R5, R6, RD>
. standard call-by-rof.ronct entry
: disable DV (and FU), enable IV

MTHSFLAG_JACKET ; flag that this is a jacket procedure in
MOVAB  G*MTHSSJACKET_HND, (FP)

i e D e D e D e D D e e D e D ) D e el ) e D e e e D e e e D e o el e D e D e D D D D D D e D D D D B b D

OO WVWAVAWVAWVAVAUIAA LSS 85 85 85 85 85 85 8 8 55 W N N W W R AN AN N NN PO NN NININD) =8 b b b cd b e e e b
=2 OO NI N = O OO NN B N = O 0 00 NON WSS N = O OO NN S IR = OOV O N NS WM — O

B d e D e D e D D e D ) D e e

60 00000000°'GF 9E :
: set handler address to jacket
: handler

—_——a P

OO0 O0O0O000O
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1-08? MTHSGASIN 2 Standard G Floating GASIN 2 183 ? Sg g !HTHRTL SRCIMTHGASIN.MAR; 1 ’ (4) 2=

1 12; ; case of an error in routine

} }“ ; .'f‘ a:.:rror[ convert signal to user PC
SO 04 BC SOFD 0021 165 MOVG avalue(AP) : RO IR1 s 9X. = avalue(AP)
01 10 0026 166 BSBB  MTHSGASIN_ ﬁr : call special GASIN routine
04 88%3 }gg RET : return with result in RO/R1
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MTHSGASIN : G Floating Point Sine routine 16=SEP=1984 01:24:49 VAX/VMS Ma v04=00 4
1-0(‘32A ﬁTHSGASlN_R’ = Special GASIN routine 2-55?-133& ?1:5 :19 HIHRYL.SRESSTHGASlN.HAR;1 - (g)
}7 SBTTL MTHSGASIN_R7 - Special GASIN routine
}? : Special GASIN = used by the standard routine and direct JSB call.
3 174 : CALLING SEQUENCE:
175 ; save anything needed in RO:R7
9 17? : MOVG s88 : input in RO/R1
9 177 ; JSB MTHEGASIN_R?
G 178 : RSB : return with result in RO/R1
3 18 °
z 181 MTHSGASIN_R7:: ; special GASIN routine
1 i MTHSGASIN R9:: ; Release 1 name
56 §0 SOFg 8 9 1 movG RO, R6 : save X in R6/R7
S g g } g BEQL  RETURN : return DASIN(O) = 0
02F 1 3
go F 1 9 : 0 ¢ ixit
TR
SO 8000 BF AA O002F 190 BICW #~x8000, RO : RO/R1 = X!
08 S0 S1FD 0034 191 CMPG RO, M : compare X! with 1.0
1A “ 18 0038 19; BGEQ  GEG_T0_1.0 : branch if iX! >= 1.0
g8
80 A 195 : 0 < iX! <1.0
AR
50 L4FD OéA 198 MULG RO, RO : RO/R1 = Xw#2
0 08 43FD 00 § 199 SUBG RO, #1, RO : RO/RT1 = 1.0 = X2
000" 16 004 00 JSB MTHS$GSGRT RS : RO/R1 = GSQRT(1=X#+2)
56 67F9 0049 01 DIVG3 0, R6, RO : RO/R1 = X/GSQRT(1=X%%2)
00000000'GF 1 88;5 85 JMP G*MTHSGATAN_R7 : RO/R1 = GATAN(X/GSQRT(1=X#*2))
054 84
054 » I
0S4 g : 1 =¢ X!
03¢ 508 °
854 09 GEQ_T0_1.0:
0E 14 822 }? BGTR ERROR : branch to ERROR if X! > 1.0
056 }g .
2 1% : X! =1.0
$ 8
S0 A7 AF 70 56 1? MOvQ G_PI_OVER_2, RO : RO/RY = P1/2
56 S3F SA 13 TSTG RS ; test the sign 8f X
gk E SD 1 BGEQ RSVURN : branch if X >
50 0 SZFg SF 0 MNEGG RO, RO : RO/RY1 = =P]/2
0 §; % RETURN: RSB : return with result in RO/R1
64 & § 1 < iXi, error
64 B
64 6
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00000000°'GF 02 FB
05

ool § E
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7

oint

PUSHk (SP)
HOV£ L IHIHSK INVARGMAT, =(SP)
SH N5, #7, RO

H 6
ine routine 16=SEP=1984 01:24:4 AX/VMS Macro v04-00 Page
Special GAS?N routine 2-5 P-lgg4 ?1:53:18 !ﬂtHRtL.SRC MTHGASIN.MAR; 1 ’ (g)

ERROR:

CALLS
RSB

#2, G*MTHSSSIGNAL

[ T A TR TR A A AT T 1)

return PC from JSB routine
a ndition value
= result = resorvo operand =0.0
?oos to sign 8 mechanism vector
CHFSL MCH_RO/R1) so error handler
ify"the result.
? g error and use real user's PC
ndependent of CALL vs JS
return = RO restored from CHFSL_MCH_RO/R1

M7
2=
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1-00 g. Standard G float’ng GASIND 2-55?-1334 ?1:5 :19 [MTHRTL.SRCIMTHGASIN.MAR;1 e (6)

+SBTTL MTHSGASIND =~ Standard G Floating GASIND

144
s FUNCTIONAL DESCRIPTION:

GASIND = G floating point function
GASIND(X) is computed as:

If X = ?. then GASIND(X) = g.

It X = then GASIND(X) =

If X = =f "then GASIND(X) = =90,

If 0 < iXi <1, then GASIND(X) = ATAND(X/SQRT(1=X*%2)),
If 1 < iXi, error.

CALLING SEQUENCE:
gasind.wg.v = MTHSGASIND(x.rg.r)
INPUT PARAMETERS:

LONG = & ; define lon?uord multiplier
x = 1 « LONG ; Contents of x is the argument

IMPLICIT INPUTS: none
OUTPUT PARAMETERS:

LA TATE PR TRATA PR PR DA PR TR PREFA PO FR 1Y

00000004
00000004

&5 N = OO 00 NON NS N = OO 00 O A S LN - OO

-~
r
I TATE A TA PR TR PR A DA A TA T AT A A DA PR PR PR PR PN

ooaooooo'.nmmmmuwwa V¥ ¥ S ¥ ¥ ¥ O S e

6 VALUE: G floating arcsine of the argument

?? IMPLICIT OUTPUTS: none

; COMPLETION CODES: none

4 SIDE EFFECTS:

7 Signals: MTHS_INVARGMAT if X! > 1 with reserved oscrand in RO/R1

7 (c090ed to the signal mechanism vector CHFSL_MCH_RO/R1 by LIBSSIGNAL).

14 Associated message is: ''INVALID ARGUMENT''. Resulf is reserved

7 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.

4OFC ENTRY MTHSGASIND, “M<IV, R2, R3, R4, RS, R6, R!>

; standard ca[l-by-rof:roncc entry

: disable DV (and FU), enable 1V
MTHSFLAG_JACKET ; flag that this is a jacket procedure in
60 00000000°GF 9€ MOVAB  G*MTHSSJACKET_HND, (FP)

3 ;etdtandlor address to jacket

; handler
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1-03? ﬁtnseAsxuo_ﬂ7 - Special GASIND routine 2-55?-1934 ?1:3 119 CMTHRTL.SRCIMTHGASIN.MAR;1 O o 2=
; 99 .SBTTL MTHSGASIND_R” - Special GASIND routine
; ? : Special GASIND = used by the standard routine and direct JSB call.
7 i : CALLING SEQUENCE:
7 4 ; save anything needed in RO:R7
7 S : MOVG s ; input in RO/R1
7 g ; JSB MTHEGASIND_R7
; 83 : RSB ; return with result in RO/R1
7 9 °
8 7 1? MTHSGASIND R7:: ; special GASIND routine
56 §2 SOFg 7 1 movG RO, Ré : save X in R6/R7
1 §3° }; BEQL  D_RETURN : return DASIND(0) = 0
D 14 ;
08D 15 ; 0 < iIx!}
#
SO 8000 8 AA 008D 18 BICW #-%8000, RO : RO/R1 = X!
08 50 S1FD 0092 19 CMPG RO, M : compare X! with 1.0
A " 18 §833 gg BGEQ  D_GEQ_T0_1.0 : branch if ix! >= 1.0
098 :
098 g : 0 < ixt <1.0
008 355 °
50 0 44FD 8098 6 MULG RO, RO : RO/R1 = X=x2
SO 08 0 43FD 009C 7 SUBG RO, #1, RO : RO/R1 = 1.0 = Xe#2
oooo'g 16 00A1 3 JSB MTHSGSART RS : RO/R1 = GSQRT(1=X*#2)
S0 Sé6 0 47FD O0O0A7 DIVG3Z RO, R6, RO : RO/RT1 = X/GSQRT(1=X**2)
00000000°GF 17 383c 39 JMP G*MTHSGATAND _R7 : RO/R1 = GATAND(X/GSQRT(1=X**2))
008 §§;
008 & ; 1 =< Ix!
& 1
08 9 D_GEQ_T0_1.0:
BO 14 08‘ gg BGTR ERROR : branch to ERROR if !X! > 1.0
084 40
4 &1 ;
§§6 4§ : X! =1.0
¢ H
SO FFSB CF 7D 4 45 MOvQ G_90, RO : RO/R1 = 90
56 53FD 0089 69 TSTG RE ; test the sign of X
26 18 00BC 4 BGEQ D _RETURN ;: branch if X > 0
50 50 52FD 48 MNEGG RO, RO : RO/RT = =90 .
05 Ei gg D_RETURN: RSB ; return with result in RO/R1
C 51
8( 52 .END
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G PI_OVER_2
ONG =
NINSSIACKET WND  weeseess X

§§§§§§4§
Gu00088 R

tennenne )
tenneene )
LI Tt
seannenr X

00000063 R
= 00000004

MTHSK _INVARGMAT
RETUR
VALUE
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! Psect synopsis !

dmmo o s o e

PSECT name Allocation

00000000 ¢ 0.)
000000C3 (¢ 195.)

00 ( 0.) NOPIC WUSR CON ABS
01 ¢ 1)) PIC USR CON REL

- +
! Performance indicators !

. ABS .
_MTHSCODE

Phase

Initialization 31 g :
:

Page faults

00:00:01.0
Command processing 112 :00:
Pass 1 94
Symbol table sort
Pass 2 7
Symbol table output
Psect synopsis output
Cross-reference output
Assembler run totals 316

th;guorking set Llimit was 900 pages.

5179 bytes (11 pages) of virtual memory were used to buffer the intermediate code.
There were 10 pages of symbol table space allocated t
412 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.

=
(=lelelelelelel]
(=l=i=l=l=l=lel]

[=]=l=lelelelele]
=000 0000O
NOOOWOWIW

S O—=ONONMO

~NOOOVH—

p198¢ $1:83:%3 ¢

LCL
LCL

hold 22 non-lLocal and 0 Local symbols.

AX/VMS Mac
MTHRTL.SRC

ro V04-00
JMTHGASIN.MAR; 1

NOSHR NOEXE NORD NOWRT NOVEC BYTE

SHR

EXE

RD NOWRT NOVEC LONG

Page 11
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MTHSGASIN ; G Floating Point Sine routine
VAX=11 Macro Run Statistics

’---.------.-.-.--O.----ﬂ--’

! Macro Library statistics !

e e e e e

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=LISS:MTHGASIN/OBJ=0BJS :MTHGASIN MSRCS :MTHJACKET/UPDATE=(ENHS :MTHJACKET) +MSRC

"§3ER19Rt 91:83:13

AX/VMS Mac

MTHRTL

SRC

ngzg:;?g.HAR:1

Page 1;

sy

7)

MTH
2=(
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