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FACILITY: MATH LIBRARY
ABSTRACT:

MTHSSIN and MTHSCOS are functions which return the floating point
sine or cosine value of their single precision floating point argu-
ment (radians). The call is standard call-by-reference.

MTHSSIN R4 and MTHSCOS_R4 are special routines which are the same
as MTHSSIN and MTHSCOS™ except a faster non-standard JSB call is
used with the argument in RO and no registers are saved.

MTHSSINCOS 1is a routine which returns the floating point sine and
cosine value of its single precision floating point radian argument.
The call is standard call-by-reference. MTHSSINCOS_RS5 is a special
routine which 1is the same as MTHSSINCOS, except a faster non-
standnrdeSB call is used with the argument in RO and no registers
are saved.

MTHSSIND ang MTHSCOSD are functions which return the flooting point
sine or cosine value of their single precision floating point argu-
ment (degrees). The call is standard call-by-reference.
MTHSSIND_R& and MTHSCOSD_R4 are special routines which are the same
as MTHSSIND and MTHSCOSD™ except a faster non-standard JSB call is
used with the argument in RO and no registers are saved.

MTHSSINCOSD is rou}ine which returns the floating point sine and
cosine value of its single precision float ng ﬂo nt dggroo argument.
The call is standard call-by-reference. MTHSSINCOSD_RS is a special
routine which 1is the same as MTHSSINCOSD, except a faster non-
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aher rocision routines. SBL 31-0ct-1979
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Changed BLSS to BLSSU after unbiasing the exponent to exercise
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{ input argument with magnitude Less than 2++22,

- Hod fiod th firs word of 5 ’ Ow OF CO $ sry of the CSTB2 table
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g;as{gg of a values returned by COS for small arguments.

120 = Added degreo entry points. RNH 1-MAR-1981
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Algorithmic differences form Version 1
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; OWN STORAGE: none
: CONSTANTS:

THSSINCOS ;: Floating Point Sine, Cosine and $i s 16-SEP=-1984 01:49: AX/VMS M V04~ P
=004 BECLARAT TONS o “Dac Laras ve Parniot Mods '8-3ED-1980 $1:32:28 FAYINNS Macte M0 nd0s. mr:1 P29 3,
}gs .SBTTL DECLARATIONS - Declarative Part of Module
160 ;
}2% s INCLUDE FILES: MTHSJACKET.MAR
}g‘ f EXTERNAL SYMBOLS:
165 ° .DSABL GBL
169 EXTRN MTHSAL_& OV_PI
16 LEXTRN MTHSSSTGRAL
168 EXTRN MTHSK _FLOUNDMAT
}90 EXTRN MTHSSJACKET_TST
88 };1 : EQUATED SYMBOLS:
FDB404Y 000 17§ LF_PI_OV_ 4 = “X0FDB4049 3 9.78539%19
1ng1 80 174 LFZ9_PI OV 4 = X 1034155 : .geass 49
F98340 0 175 LF_2-0V_PI = “XF98340 3 40 2619775
235461 008 17? LF_3_PICOV 4 = ‘XC3544116 : 2.3561945
D14178 800 17 LF_SCPIOVC4 = “x53D14178 : 3.92699075
EDDF&1AF 880 };g LF_7_PI_OV_4 = “XEDDF&1AF : 5.49778700
00004334 8008 180 W 45 = *X4334 ; First word of 45 in F-format
00004334 0000 181 LF_45 = *X00004334
000 S 4 0000 18§ LF_M4S = ‘XO000§334
SE D65 0000 18 LFTSMALLD = “X2EE13D65 ; 180/PI*2*-12
0000086 0000 184 X_T ov 45 = *XB6
Oggo pBé6 0000 1gS LF_T 00 45 = *“X0B603DB6
A3513BEF 008 186 LF_CONVERT = “XA3513BEF ; gi/180 - 2*=6
%EEI&;ES 00 187 LF_90_0V_PI = *X EE14§ES : 28.64789009
EE10365 8888 }38 LF_SMALLEST_DEG = “X2EE10365 ; 2*-128+180/P1
000 190 : MACROS:
000 1N
000 19§ $SFDEF ; Define SF$ (stack frame) symbols
0080 19 S$PSLDEF ; Define PSL (Processor Status Longword)
0000 }gg : symbols
§§8§ }39 s PSECT DECLARATIONS:
0000000 193 PSECT _MTHSCODE PIC,SHR,LONG,EXE ,NOWRT
80 130 ; program section for math routines
R
4
§ 5 D_PI_OvV_2:

68C2A221 OFDA4LOCY 9 g LQUAD  “X68C2A2210FDA4OCY : 1.5707963267948966

68C2A221 OFDAL14Y 21 g 0'3 ;l OQQgAD “X68C2A2210FDAL14Y : 3.1415926535897932

0E92F999 CBE34196 } l? D-Z-Pl- LQUAD  “XOE92F999CBE34196 : 4.7123889803846899

6B8C2A221 OFDALICY §} }i "= "7 _QUAD  “X6BC2A2210FDA41CY : 6.2831853071795865
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THSSINCOS ; Flo Point Sine, Cosine ond Swncos SEP=1984 01:49: AX/VMS Macro V04-00 Pa 8
=004 MTHSS g = Radian arguments SEP-lgg ?1 :26: 28 !HTHRTL SR T HSINCOS.MAR; 1 - (6)
LSBTTL MTHSSINCOS - Radian arguments

FUNCTIONAL DESCRIPTION:

The SIN, COS and SINCOS routines are based on octant reduction. Given an
argunont. x, it is written in the form

x = [1+(2vpi) ¢ l'(pi/‘) + Y1,

in i
(1] R
C 1
C 1
C 1
C 15 ;
C 14 ;
€0 2
e
4
C E where 11 and | are 1n rs. 0 =<] <8 and 0 =< Y1 < pi/4. Since SIN and
E : COS have a period of it follows that
C & : SIN(x) = SlN(l'(pi /4) + Y1)) and
E b I COS(x) = COS(I~(pi/&) + Y1)).
C 9 E Usfn? the trigonometric identities for the sum and difference of two angles,
€§ s : the following table can be generated:
Eo g ; 1f1= then SIN(x) = and COS(x) =
cg ; ; 0 SIN 0S(Y1)
C 3 1 COS(eiIQ-Y1) SIN(ei/6-71)
C 4 ; § cos(Y1) =SIN(Y1)
C S 2 Slﬂ(ei/ -Y1) -C0S(pi/&=Y1)
C 6 ; 4 -SINCY1) -C0S(Y1)
C 7 5 COS(eil -Y1) -SIN(pi/&=Y1)
c0 g 3 6 -C0S(Y1) SINC(Y1)
88%8 20 : 7 -SIN(pi/Z&=Y1) COS(pi/&=Y1)
00C o1 E Let Y be defined as Y = Y1 if | is even and Y = pi/4 - Y1, if |1 is odd, then
0C ki ; each entry of the above table is of the for +/=SIN(Y) or +/-C0S(Y). Based
0C 43 ; on the above remarks, the SIN, COS and SINCOS routines process the input
0C 44 ; argument x, to obtain I and Y, and based on | selects a suitable polynomial
OEO 25 3 approxinat‘on. p(Y), to evaluate the desired fuction.
§c 49 :
E 23 : INPUT PARAMETERS:
0000004 §c 50 ° LONG = &
0008004 C 51 ¥ = 1+*LONG P X is input angle in radians
0000008 00C Si sine = itLONG ; sine is SIN(x
000000C 8E 24 cosine = 5+*LONG : cosine is COS(x)




o

H 12
MTHSSINCOS oint Sine, Cosine and Sincos 16=-SEP-1984 01:49: AX/VMS Ma
2 adian arguments -SEP-1984 ?1:26:22

—s 3

=
(B

oMWA. D -
NS AN = O 000 ~O~

cro V04-00 Page
MTHRTL.SRCIMTHSINCOS.MAR; 1

wo
€ e

fris

g

: Return sine and cosine of argument

003¢ .ENTRY MTHSSINCOS, “M<R2, R3, R4, RS>
MTHSFLAG_JACKET

MOVAB  G*MTHSSJACKET_HND, (FP)

N NN AN AN NN N

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

QOO0 O0O0O0O0O0O0O0O0O0O000O

n
0
¢
C
¢
C
C
C
C
C
C
C
C
j
c9 : handler
3
S0 04 BC SO 8(9 69 MOVF ax(AP), RO
0000014B'EF 1 0C 63 JSB MTHSSINCOS RS
08 BC 0 D 0D ? MOVL RO, asine(AP)
0C BC 1 DO 80 0 MOVL R1, acosine(AP)
04 DB n RET
80( 7§
g
0DC 75 LSBTTL MTHSSIN
000¢ 377 ;
00C 78 : Return sine of argument
0pC 79 ;
ob¢ 381
001C §8gg g; LENTRY MTHSSIN, “M<R2, R3, R&>
oggg 84 MTHSFLAG_JACKET
6D 00000000 GF 9¢ 800; MOVAB G*MTHSSJACKET_HND, (FP)
0E : set handler address to jacket
] : handler
&
50 04 BC S0 ES g MOVF ax(AP), RO
0000020F 'EF 16 00E9 JSB MTHSSIN_R4
04 EF g RET
F
[ 391
F 9§ LSBTTL MTHSCOS
i
; 85 E Return cosine of argument
1
001C : ‘9§ LENTRY MTHS$COS, “M<R2, R3, R&>
; 481 MTHSFLAG_JACKET




112
INCOS ltin Point Sine, Cosine and Sincos 16=-SEP=-1984 AX/VM v04-00 Page 1
h os ’ 2-5 P-m ?] 36 28 !mn L.SREIMTHSIN INCOS.MAR; 1 . (8,
6D 00000000 GF 9E F MOVAB  G*"MTHSSJACKET_HND, (FP)
F s set handler address to jacket
; : handler
F 4 ;
3 4 BC S F 4 MOVF ax(AP), RO
0 0002 6'EF 1 rg 404 JSB MTHSCOS_R&
04 18 405 RET
106 406
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MTHSSINCOS ; Floa Point Sine, Cosine and Sincos 16=-SEP=-1984 01:49: AX/VMS M v04-00
2-004 ATHSSINCOS 8 8¢ 11:38:38 ¥ RCIMTHS INCO

D = Degrees -SEP-1984 MTHRTL .SRCIMT
LSBTTL MTHSSINCOSD - Degrees

Pa
S.MAR;1

€™ —de

FUNCTIONAL DESCRIPTION:

The SIND, COSD and SINCOSD routines are based on octant reduction. Given an
argument, x, it is written in the form

x = [12360 + [+45 + Y1,

where 11 and | ’ro 1nt!gars. 0 =<] <Band 0 =< Y1 < 45. Since SIND and
COSD have a period of it follows that

SIND(x) = SIND(I*45 + Y1) and
COSD(x) = COSD(Iw45 + Y1),

Usin? the trigonometric identities for the sum and difference of two angles,
o

W= OV NS LN = O 0NN LI —O

0000000000000
—d ) b ) ) i ) ) ) ) D D o ) ) ) —d —d —d —d - —D — ) — el ) —— —d D D D D e D el D D el D D
0000000000000 OOOOCOOOOOOOOOOOOO
SRR NSNS NSRS NRE NSRRI RIS ERES OD
AN N NN AINININININININD = b b e b e e b b b OO
LR TA TR TR TR IR T L Y R P R T A T R A R A R T A T R T R T R A TR TR T T T

A DA et 2t b 2P W W O o o O O B o o o o o O Y o

the following table can be generated:
If 1 = then SIND(x) = and COSD(x) =
0 SIND(Y1) COSD(Y1)
1 COSD(45-Y1) SIND(45-Y1)
i Cosp(y1) -SIND(Y1)
SIND(45-Y1) -COSD(45-Y1)
34 4 -SIND(Y1) -COSD(Y1)
5 5 -COSD(45-Y1) -SIND(45-Y1)
39 ) =COSD(Y1) SIND(Y1)
§8 7 -SIND(45-Y1) COS(45-Y1)
9 ; Let Y be defined as Y = Y1 if | is even and Y = 45 - Y1, if | is odd, then
40 ; each entry of the above table is of the for +/=SIN(Y) or +/=-C0S(Y). Based
41 ; on the above remarks, the SIND, COSD and SINCOSD routines process the input
kg argument x, to obtain I and Y, and based on [ selects a suitable polynomial
24 approximation, p(Y), to evaluate the desired fuction.
45
00000004 49 LONG = &
00000008 4 sind = itLONG
0000000C 23 cosd = 5*LONG
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Point Sine,
Degrees

Cosine and S1ncot 2

LENTRY MTHSSINCOSD
MTHSFLAG_JACKET
MOVAB  G*MTHS$SJACKET_HND, (FP)

“M<R2, R3, R4, R5>

; set handler address to jacket

: handler
MOVF aXx(AP), RO
JSB MTHSSINCOSD RS
MOVL RO, asind(AP)
MOVL R1, @cosd(AP)
RET

LENTRY MTHS$SIND
MTHSFLAG_JACKET
MOVAB  G*MTHSSJACKET_HND, (FP)

AM<R2, R3, R&>

; set handler address to jacket
: handler

MOVF  @X(AP), RO
JSB  MTHSSIND_R4
RET

.ENTRY MTHS$COSD
MTHSFLAG_JACKET
MOVAB  G*MTHSSJACKET_HND, (FP)

“M<R2, R3, R&>

; set handler address to jacket
: handler

MOVF  @X(AP)
JSB nruscoéo na

RET

po1980 91:28:38 YATARTL. SRESATUEINGSs . man; 1

Paae iy
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MTHSSINCOS ; Floating Point Sine, Cosine and Sincos 16-SEP-1984 01:49: AX/VMS Macro V04=00 P 13
2=-004 MTH SlNCOg_Rg 6-SEP-1834 ?1:26:28 !HIHRTL.SRCJHTHSINCOS.HAR;1 - (1)
}2 2 S .SBTTL MTHSSINCOS_RS
14 4 9 : This rou}ino computes the SIN and COS of the F-format value of R(. The
14 [ g : gonputot on is performed one of three ways depending on the size of the
}2 2 4 ; input argument, X:
148 491 ; 1) If IX! < pi/4, then X is used directly in polynomial approximation
148 492 : of SIN and 0§, LTS o -
14 4935 ; 2) It pi/4 =< ixi < 9*pi/4, then the subroutine REDUCE_MEDIUM is called
14 496 ; to reduce the argument to an equivalent argument in radians, Y, and
14 495 ; the octant, | containing the argument. Y is then evaluated in two
14 49? 3 ?ol;nonials chosen as a function of I, to compute SIN(X) and COS(X).
14 497 ; 3) 1f 9vpi/& =< iXi, then the subroutine REDUCE_LARGE is called to
14 493 : reduce the argument to an equivalent argument in cycles, Y, and the
14 499 ; octant, I, contanining the argument. Y is then evaluated in two
}2 58? $ polynonia[s chosen as a function of I, to compute SIN(X) and COS(X).
14 MTHSSINCOS RS::
5¢ S50 S0 014 ggg MOVF RO, R4 : R4 = X
oOF 18 8143 504 BGEQ  POS_SINCOS :
00000157°EF 1 143 505 JSB SINCOS : RO = SINCIX!), R1 = COS(X)
SO0 50 52 015 506 MNEGF RO, RO : RO = SIN(X)
o 1 gl
0157 209 SINCOS:
SO 8000 BF AA 8};% g}? "ol SINcggcu #4%x8000, RO : RO = iX!
50 OFDB4049 BF 51 o1s§ s1§ =""""CMPF  WLF_PI_OV_ 4, RO : Compare pi/4 with X!
SF 14 816 51 BGTR SMACL_SINCOS : No argument reduction is necessary
S0 31D641E2 o; ?; O}gg g}g ggg; g%F_9_Pl_0V_4. RO ; Compare 9+pi/& with X!
007A 31 8}9% g}g BRW LARGE _SINCOS ; Use special logic for iX! > 9*pi/4
171 518 ;
§};} gl% s piZhk =< IX! < 9*pi/4
0000042C'EF 16 0171 521 is: JSB REDUCE _MEDIUM H Hgdiuu argument reduction routine
i ; : R3/R4 = Y = reduced argument
177 S ;: R2 = octant
7E  S3 70 0177 524 Mova R3, =(SP) ; Save reduced argument on stack
5¢ DOD O017A 525 PUSHL R2 ; Save octant bits on stack
000002DS°'EF 16 017C S g JSB M_COS : RO = COS(X)
5 E 00O O MOVL (SP)+, R§ : R2 = Octant bits
b) 5 m 0 g Mova (SP)+, R : R3/R4 = reduced argument
o0 01 PUSHL RO ; Save COS(X) on stack
OOOOOZSA'EF 16 018A 0 JSB M _SIN : RO = SIN(X)
51 E D 1 g 1 MOVL (SP)+, R1 : R1 = COS(X)
0 }3‘ i . RSB
}82 g : Logic for small arguments. X! < pi/é.
194 ’
194 9 SMALL_SINCOS:
SO0 4000 BF B1 019 CMPY #4%4000, RO } Conpgro 1/2 with iXi
A 19 0199 BLSS $ : Sufficent overghang not available
50 3A80 8F B1 198 4 CMPY #*X3A80, RO : Compare with 2%-12
1F 18 01A Y| BGEQ 1% : No polynomial evaluation is needed
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#COSLENR1=1, COSTBR1

R4
R4, RS

1.0 = COS(X)

X, Rl

: RO

#.0, R
RO

}

R

R

MOVF
RSB

.o
L
-

logic to obtain overhang

stack
stack
in RS
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N 12
Point Sine, Cosine and Sincos 16-SEP-1984 01:
4 neos 18- 3Ep-133¢ 91

MTHSSIN_

SIN:
POS_SIN:

pi/é

M_SIN:

—
L 4
£

SMALL_SI

P

49:;8 AX/VMS Macro V04-00 Page 15
:126: MTHRTL.SRCIMTHSINCOS .MAR; 1 (12)

«SBTTL MTHSSIN_R&

This routine computes the SIN of the F-format value of RO. The computation
1§ performed one of three ways depending on the size of the input argument,

g: ggé < pi/&, then X is used directly in a polynomial approximation
If p ;

/& =< ix! < 9*pi/4, then the subroutine REDUCE_MEDIUM is called
to reduce the argument to an equivalent argument in radians, Y, and
the octant, I, containing th’ argument. Y is then evaluated in a
?ol nomial chosen as a function of I to compute SIN(X).

f 9*pi/& =< IXi, then the subroutine REDUCE_LARGE is called to
reduce the argument to an equivalent argument in cycles, Y, and the
octant, contanining the argument. Y is then evaluated in a

polynonia[ chosen as a function of I to compute SIN(X).

R&4::
TSTF
BGEQ
JSB
MNEGF
RSB

BICW

CMPF
BGTR
CMPF
BLSS

RO
POS_SIN
SIN
RO, RO

#*%x8000, RO

#LF P1 OV_4, RO
SMACL_SIN

#LF 9°P1 OV_4, RO
LARGE-SIR

=< X! < 9rpi/é

JSB

N:
CMPY

BLSS
CMPW

REDUCE _MEDIUM

; Logic for small arguments. IX! < pi/é.

S;XQOOO. RO
#*X3A80, RO

Check the sign of RO

RO = SINCiXi)
RO = SIN(X)
; RO = iXi

; Compare pi/& with X!

; No argument reduction is necessary
; Compare 9'fi14 with X!

; Use specia

logic for iIX! > 9*pi/é

; Medium argument reduction routine
: R3/R& = Y = reduced argument

: R2 = octant

; Branch to one of four polynomial

evaluations depending on the
octant bits.

Compare 1/2 with X! ‘
Sufficent overghang not available
Compare with 2%-12
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BGEQ
MOVL
MULF

LARGE_SIN:
JSB

TSTL
BEQL

CASEB

.WORD
.WORD
.WORD
+WORD
.WORD
+WORD
.WORD
.WORD

8ICB
ROTL
CASEB

.WORD
.WORD
.WORD
.WORD

B 13
2 Point Sine, Cosine and Sincos 12-

1

RO, R4
RO,RO
R
R4,
R4, R

REDUCE _LARGE

R3
DEGENERATE_CASE_SIN

DEGENERATE _CASE_SIN:

M, R2

#-1, R2, R2
R2, #0

N_ONE-1$%
URFL -1%

8:38 1

o>~

AR TR TR TR TR T

” :élNLENR-1. SINTBR

LENR=1, SINTBR

AX/VMS Macro V04-00
MTHRTL.SRCIMTHSINCOS .MAR; 1

e —

Pooe (1%

No polynomial evaluation is needed
=

R4 = X

R8 = XX

RO = q(x*2)
RO = SIN(X)

DDVDDODWV

=t lelele]
SN

Hunnox»$ODN
— b

wmxOo

stack

ts

: Compute index as (R2 - 1)/2

: R3/R4 = reduced argument (in cycles)
: R2 = octant bi
: Check for degenerate case
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2-004 ﬁtHkSlN_Rz 2-55P-19gk ?1:26:g8 !HTHRTL.SRCJHTHSINCOS.HAR:1 ’ (14)
5
g SBTTL MTHSCOS_Ré
B 0 ; This routine computes the COS of the F-format value of RO. The computation
B 91 ; is performed one of three ways dcpendin? on the size of the input argument,
gg 23§ ; X. The processing is the same as described for MTHSSIN_R4.
B 694
0 53 0386 e9p MeCOSRE o Check f d d
: Check for reseved operan
50,0000 8 A 03 299 BICW  #*X8000, RO P RO = IX! ’
50 OFDB4O4Y BF 51 8D 93 CMPF #LF _PI 6V_4. RO ; Compare pi/4& with X!
3 14 Cé4 99 BGTR SHA[%_COS : No argument reduction is necessary
S0 31D641E2 BF 51 cé 00 CMPF #FLF 9 _P1_OV_4, RO ; Compare 9*{1/4 with iXi
c 19 E? ;81 BLSS LARGEZCOS ; Use special logic for X! > 9*pi/4
8 CF 785 3
8 E: ;Og : pi/Z4 =< X! < 9*pi/é
0000042C'EF 16 O02CF 706 JSB REDUCE_MEDIUM ; Medium argument reduction routine
0205 787 : R3/R4 = Y = reduced argument
0205 708 : R2 = octant
07 00 52 B&F 8 D5 709 M_COS: CASEB R2, #0, #7 ; Branch to one of four polynomial
P9 710 3 evaluations depending on the
0445' 0209 711 18 .WORD P_COS_R-1$ : octant bits.
0486 8 DB 71§ .WORD N_SIN_R-1$
04B6' 020D 71 .WORD N_SINR-1$
0478' 02DF 714 .WORD NZCOS_R-1%
0478' 02E1 715 .WORD N_COS_R-1%
4BB' E; 716 .WORD P_SIN_R-1$
t.ag' E5 717 .WORD P-SINR-1$
445' 02E7 718 .WORD PZCOS_R-1$
02E9 719
8 E9 720 ;
E9 721 ; Logic for small arguments. IX! < pi/é4.
E9 7 ; 3
E9 7
E9 7264 SMALL_COS:
50 4000 8F B1 E9 725 CMPW #*%4000, RO ; Compare 1/2 with X!
06 18 E ?29 BGEQ 1% : Sufficent overghang is available
53 gO gﬂ F 7 CVTIFD RO, R3 : R3/R4 = X}
0434 1 f 728 BRW NEE%S DOUBLE : Use special logic to obtain overhang
S0 3A80 8! ?1 F6 729 18: CMPY #*X3AB0, RO ; Compare with 2%-12
A 8 FB 730 BGEQ 2$ : No polynomial evaluation is needed
Sg gg 44 Fp 731 MULF RO,RO : RO = X*X
FDIACF 0 55 0 7 § POLYF RO, #COSLENR1-1, COSTBR1; RO = COS(X)
05 s ; ? RSB
S0 08 Sg 7 735 2%: MOVF #1.0, RO ;s RO = 1.0 = COS(X)
0 A 7 9 RSB
7
739
B 739 LARGE_COS:
00000490°'EF 16 ? 740 JSB REDUCE _LARGE ; R3/R4 = reduced argument (in cycles)
1 761 ) : R2 = octant bits
53 D5 11 762 L_COS: TSTL R’ ; Check for degenerate case
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DO ONVIN=M OOOOONVHA=TTODMOWVWIN DD

BEQL

CASEB
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

BICB
ROTL
CASEB

.WORD
.WORD
.WORD
.WORD

D 13
2 Point Sine, Cosine and Sincos 18-

Fod
N

p_Cos_€-18
PSINTC=1$
NSINTC-18
N-COS-C-1$
N-COS-C-1$
N-SIN-C-1$
PTSINTC-1$
PTCOS-C-1$

DEGENERATE _CASE_COS:

R2
:-1 R2, R2
R2, #0,°#3

UN?L -1%
ONE-1$
NfL -1%
P_ONE-1$
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MTHSSINCOS ; Floating Point Sine, Cosine and Sincos 16=SEP=1984 01:49: AX/VMS Macro V04-00 Page 1
2-004 ﬁTHSSINCOgb_R} 2-85?-1836 1:26:28 !HTH&TL.SRCJHTHSINCOS.HAR:1 v (12)
8 ;35 SBTTL MTHSSINCOSD_RS
D : This routine computes the SIND and COSD of the F=format value of RO. The
D 71 ; computation is performed one of two ways depending on the size of the input
g 7; ; argument, X:
D 77% : 1) If {X! < 45, then X is used directly in polynomial approximation
D 775 ; of SIND and COSD.
D 77? : 2) 1f 45 =< ixi, then the subroutine REDUCE_DEGREES is called to reduce
D 777 ; the argument to an equivalent argument in degrees, Y, and the
D 778 ; octant, I, containing the argunent. Y is then evaluatéd in two
] ;79 3 E°l nomials chosen as a function of I, to compute SIND(X) and
> 780 : 0sBiX) .
D 7 § MTHSSINCOSD RS::
S0 53 D 7 1STF RO 3
gr 18 F 784 BGEQ sxngoso :
50 sgog F AA 41 785 BICW #*x8000, RO : RO = IX!
0000? SO'EF 1 46 7 ? JSB SéNCOSD ;s RO/R1 = SINDCIX!)/COSDCiX})
0 0 § « 7 MNEGF RO, RO s RO = =SIND(iX!)
05 0 gs ;gs RSB
8 50 790 SINCOSD:
S0 4334 8F B8B1 0 Sg 791 CMPW M 45, RO ; Compare 45 to X!
1€ 14 835 79§ BGTR SMALL _SINCOSD ; special proccssing for small arg
00C0069C'EF 16 57 79 JSB REODUCE_DEGREES : R3/Ré = octant/reduced argument
7€ 3 70 0350 794 Mova , =(SpP ; Save octant bits and reduced arg
00000405°'EF 16 60 795 JSB EVAL_COSD : RO = COSD(Y)
53 70 66 796 Mova (SP)¥, R : R3/R4 = octant/reduced argument
DD 0369 797 PUSHL RO ; Save COSD(Y)
000003AD'EF 16 3?8 798 JSB EVAL_SIND : RO = SIND(Y)
S1 B8 DO 1 799 MOVL (SP)¥, R1 ; R1 = COSD(Y)
05 74 00 RSB
0 ;S 81
§ 7? Oi SMALL_SINCOSD:
SO0 DD 75 04 PUSHL RO ; Save argunent
00000419'EF 16 77 05 JSB SMALL_COSD ;s RO = COSD(iXx!i)
5 0 » 70 09 MOVL RO, RS : RS = CcosSp(ix})
g 8E D gg 0 MOVL (SP)+, RO : RO = araunont
00000 Cl'gf 16 08 JSB SMALL _SIND ; RO = SIND(X)
51 5 og 89 09 MOVL RS, RT : R1 = COSDC(ix!)
0 38¢C 10 RSB

nNE
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MTHSSINCOS ; Floating Point Sine, Cosine and S 'ncos 16=-SEP-1984 01:49: AX/VMS Macro V04-0 Pa 0
2-004 MTH SlND_aG -SEP-1834 ?1:26:22 !HtHRTL.SRCJHTHSINCgs.HAR;1 - (ib)
g }g SBTTL MTHSSIND_R&
D 14 ; This routine computes the SIND of the F-format xaluo of RO. The computation
8 }S : is performed one of two ways depending on the size of the input argument, X:
8 }9 E 1 1f éX§D< 45, then X is used directly in polynomial approximation
: 0 .
D 18 $ 2) If 4; =< ixi, then the subroutine REDUCE_DEGREES is called to reduce
D 0 the argument to an equivalent argument in degrees, Y, and the
D 1 3 octant, I, containing the argument. Y is then evaluated in two
g ; : polynonia[s chosen as a function of I, to compute SIND(X).
D & MTHSSIND R4::
o ; ; 611 S . - Bl
00000398" EF 1 JSB NEG~SIND : RO = SINDC!X!)
50 50 97 s MNEGF RS.'R% : RO = =SINDCiX})
gs 3 RSB
98 1 NEG_SIND:
50 8000 8F 2 i Pos SINDBICH #*%8000, RO : RO = IX!
50 &334 BF A i CMPW M 45, RO ; Compare 45 to X!
1A A 5 BGTR SMALL_SIND ; special procossina for small arg
0000069C *EF :z 9 JSB REDUCE_DEGREES : R3/R4 = octant/reduced argument
s EVAL_SIND:
07 00 S3 CASEB R3, #0, #7
05 40 18: .WORD P_SIN_D-1%
8& 41 .WORD P_COS_D-1%
4 45 .WORD P_COS_D-1%
5 4 .WORD P SINTD-1%
5 bl .WORD NZSIND-1%
4 45 .WORD N_COS_D-1%
&4 D 49 .WORD N_COS_D-1%
b) F 4 .WORD N_SIN_D-1%
q
C1 50 SMALL_SIND:
SO 2EE13p65 8F 51 C1 51 CMPF #LF_SMALLD, RO : Compare 180/pi*2*-12 with ix!
28 14 c8 5§ BGTR 1% ; No polynomial evaluation is
> 0500 E? R 1 3 T o T — e
50 g og 55 18: ISTF RO™ - : Check for zero
% -3 D 59 BEQL 3% : Return if RO = 0
50 2EE10365 8F 51 D4 S CMPF lkF_SHALLEST_DEG. RO ; Check for possible underflow on
3 1§ DB 58 BLEQ 2 : conversion to radians
0521 31 DD S BRW UNFL : Underflow will occur on conversion
51 SO A!Slsggf F 45 Eg 6? 2%: MULF3  #LF_CONVERT, RO, R1 : Rl = (gillso - 2%=6)*ix)
50 2 0 8F As E 6 SUBW #*%x300, RO : RO = IXin2%=6
0 1 & ED 6§ ADDF R1, RO : RO = SINDCIX!) = (pi/Z180)iX}
05 FO 63 3%: RSB
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Point Sine, Cosine and Sincos 16=-SEP=-1984 01:49:
°SEP-1924 ?1:26:28 !

SBTTL MTHSCOSD_R4
: This routine computes the COSD of the F-format

is performed

ne of two ways depending on

he s

i

AX/VMS Macro V04-00
MTHRTL.SRCIMTHSINCOS.MAR; 1

alue of RO,

The computation

ol

ze of the input argument, X:

; Details are given in the discussion on MTHSSIND_R&.

MTHSCOSD _R&::
TSTF

EVAL_COSD:
CASEB

1%: .WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

SMALL _COSD:
CMPF

BGTR
MOVL
BRW
MOVF
RSB

p—
«

§9xa 00, RO
" 42. RO

SMALL _COSD
REDUCE _DEGREES

w
o

.‘0‘022221‘02
(2l 7 Ialal” 17 TelY
Orettt OO0 O
.m.zzmmzzmu
(vlelelolelelel )
— e 3 b e e e s By
PPN

#LF_SMALLD, RO
1$

goéogko
#7T, RO

3 Check.;gr reserved operand
H = A

: Compare 45 to !X!
: R3/R4 = octant/reduced argument

Compare 180/pi*2*=-12 with iX!

Check if polyinomial evaluation is
necessary.

POLY needed

RO = 1. = COSD(iX})
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.SBTTL REDUCE_MEDIUM

; This routine assumes that the absolute value of the argument, X, 1is in RO
and that pi/& =< X! < 9*pi/4, It returns a dogblo precision reduced
argument, Y, in R3/R4, and the octant bits in RZ2.

The reduced argunont is obtained by locating the octant that X is in through
a binary search and then subtracting off a suitable multiple of pi/2

e e %o Be %o we

REDUCE_HED%UH:

PP L LSS0 a0 0000000000

g 10
i o
iS¢ 908
42C 4
42C g 5
42C 9
42C g
42C s
42C 9
e o
42C 9
51 26 42C “ ; CLRL R1 .2 RO/RT1 = iXi
50 53014178 BF 1 4 914 CMPF lkf_S_Pl_OV_‘. RO ;
S0 CBEGLIN6 B 31 0037 ol CHer  AUF.3.P1 OV 4, RO PO S
10 lg 4 S 5 ? BLEQ Bk el Sadiy : iXi >= S*Qilk
S3 SO FBBC CF 63 0440 918 SUBD3 D _PI_OV_2, RO, R3 : R3/RG = IX! = pi/2
04 18 0446 g 9 BGEQ 28 :
5¢ 01 82 223 9 ? :ggL #, R2 : Octant bits = 001
44C 9
5¢ 02 8g g:zg g 2 2%: gggL #2, R2 : Octant bits = 010
45 925
53 50 FBB4 CF 63 458 G 9 3s: SUBD3 D PI, RO, R3 ; R3/R4 = IX| - pi
06 18 0453 5 BGEQ 3 4 F L
5¢ 03 82 8228 3 3 :ggL #3, R2 ; Octant bits = 011
45C 930
52 04 8g zgg 3 i A ¥ :ggL #4, R2 : Qctant bits = 100
46 @
50 EDDF4IAF 8F 1 l.6§ 934 S8: CMPF  #LF_7_P1_OV_4, RO ;
10 15 046 935 BLEQ 7% : IX! >= 7'§i/4
S3 SO FBA3 CF 63 0469 936 SUBD3 D_3_PI_OV_2, RO, R3 P R3/R4 = X! = 3%pi/2
04 18 Qagr 937 BGEQ™ 63 : ,
5¢ 05 Bg 271 333 aggL #5, R2 : Octant bits = 101
47 940
5¢ 06 8% 2;3 §z§ 6%: RggL #6, R2 : Octant bits = 110
47 4
53 SO FB9B CF 63 0479 944 78: susd3 D_2_PI, RO, R3 : R3/R4 = iX! = 2+pi
84 18 047 945 BGEQ 8% s .
52 7 82 2 829 :ggt #7, R2 : Octant bits = 111
4 4
5¢ D& 04 3‘3 8%: CLRL R2 ; Octant bits = 000
05 2 3 ? RSB
4 9 i
4 9
4 g 4
4 5

ViwAaAA

COODODCO00 VWA &S —
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00000000 00006080

5¢ 50 F9 8F 9¢C
5¢ 19 A2

g FD 8F 9C
5 FFFFFFES F CA
51 00000000'EF DE
1 53 2

52 EO 8F SA

58 7F80 B8F AA

5 4C00 BF A8

50 0 4A
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v04-00
T HSINCOS.MAR; 1

o8 91128138 LATARTL. ShE . d

This routine is used to reduce
It returns the reduced argument,
the octant bits, I, in R2.

The method of reduction is as follows:

llrge aragments (iX: >= 9*pi/4) modulo pi/é.
/R& in units of cycles, and returns

LA TE PR PR TE PR TR PR PR PR PR PR PR TR I

x*(4/pi) = s n'f'(klpi) where n is an integer and 1/2 =< f < 1
*(n=24)+( 24* Yx(4&/pi)
= (2°264+1)+(2*(n- 6)'4/ i)
= Ke(C, whoro K = 84'1 is an integer and C = 2+(n=24)*4/pi
Let L = K*C modulo 8, where 0 =< L < 8, and let | = the integer(L) and
= fract(L), then if I is even Y = h, otherwise Y = 1=h
CONSTANTS:
L_INT WEIGHT = “X1E80 ; weights exponent by 61
U “TERM WEIGHT = “X1000 ; weights exponent by 32
W_MAX QEIGHT = “Xx4000 ; maximum unbiased exponent
W_ADJOST = *X19 ; Used to locate binary point in
0.2.T0.6 ; MTHSAL_4_OV_PI table
OUAD “x0000000000006080 ; 2%64

REDUCE JLARGE :

The first step is to obtain the location of the binary point in the represen-
tation of C = 2*(n-p)*(4/pi) in two parts - the number of Longwords from

the start and the number of bits from the most significant bit of the next
longword. Also K = 2%24*f must be obtained.

LR TR TR TR TR T

These bits w
constant stored in the integer array MTHSAL _&4_ .

ROTL #-7, RO, R2 : Get exp field in first byte of R2
SUBW #i ADJU§T R2 : Unbias exp and adjust for Leading
: zo;oes. location of binary
ROTL 2 ; Divido RZ by 32 and mull b‘ 4 to get
BICL t*xfrrrfre R3 ; b; #o ilonguords (in bytes)
: nar
MOVAL  MTHSAL_4_OV_PI, R1 : Go: basz gddross of MTHSAL_4_OV_PI
: able
SUBL R3, R1 3 oints to 1st quadword of interest
BICB #*XED, R2 : RZ( = # of bits within Longword
BICW #*X7F80, R ; Clear cxeonont field
BISW #°X4C00, R : RO = 2%24+f
CVIFL RO, RO : RO =K
: The next step 1s to qonerate an approximation to C, call it C'' to be used
: in computin gi consist of the first three integer bits of
; C and the f rst 6 fraction b ts of C. ill be obtained from a

3
0)
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2-004 ﬁEDUCE_LAaGE Z-SEP-19 4 ?1:26:58 !HTHRTL.SRCJHTHSINCOS.HAR:1 ’ (50)

4LBF : NOTE: The ASHQ, ADDL, and MULL instructions in th: follow sections may

4BF ; result in an integer overflow trap. The overflow incurred is intentional,

4BF ; 80 that the IV bit must be turned off. The IV bit is not restored until

23; : after all of the necessary fraction bits have been generated.

7€ DC 04BF y MOVPSL =(SP) ; Put current PSL on stack
6E FFFFFFDF SF CA BICL #*C<PSLSM_IV>, (SP) : (SP) = current IV bit
0 89 BICPSW #PSLSM_1V ; Clear integer overflow bit

Get C'' = g(O):C(1) in R3/R4. C(0) and C(1) are unsigncd 1nto?8rs generated
from the binary representation of C. The high three bits of C{0)

are the the first three bits to the Left of the binary point of C. Bits 28:0
of C(0) and bits 31:0 are the first 61 bits to the right of the binary point

of C.
7TE 61 S2 79 ASHQ R2, (R1), =(SP) ; Shift the proper ?uaduord so that
: (SP)+4 has C(0)in it
51 04 C2 SUBL #, R1 : Rl goints to next quadword in
3 THSAL _&4_OV_PI table
53 61 S52 79 ASHQ R2. (R1), R3 : Shé{%)q¥aa¥grd to R3 so that R4 has
: n

Generate the low 64 bits of the product K*C'' = L. This product is
equivalent to ngltipl¥ing K tings C'' modulo 8. The result of the
roduct is in R3:R4 with bits 63:61 the octant bits, 60:24 the valid faction
its of the product and 23:0 non-valid fraction bits that will be used later
if more fraction bits need to be generated.

OO VAWAWVAVAWAVAWVAWAWA SN 35 85 85 85 85 85 85 B 5 WA N N N WA N N NP NI NONINONONONONIND) = = b b b
V0O NS NN = O 0 00 N N 8~ N =2 © 0V 00 NOM W S W) = © O 00 NN NV 8S WWN0 —= O 0 0 ~NO N o~

Y Y o Sy S o o N o L ol ol ol ok ak ad ol o S S ¥ ¥ S S S SN S S S S S Y ¥ Y
alaalaalaslasladlaalaalalala bl -d-led-lelolololol-lel-l-l-l-l-l o lalalalalslaslalaslalalalals]

CoCOCOCR0OCO0R000OON N NN NNNNNNNSTO P VAVIIVIVIVIVIVIVIVI = < MMBE 2 3 > > > > > > 3> 00—

53 00 54 S0 7A EMUL RO, R4, #0, R3 : R3/R4 = K*(C(1)
23 18 BGEQ 1% : Check if R4 was negative
54 0 ¢O ADDL RO, Ré& 3 Adgust for signed mult. error
6E 50 04 AE c5 18: MULL3 4(§P). RO, (SP) : (SP) = Low 32 bits of K+*C(0)
5¢ 6 (O ADDL (SP), R4 : R3/R4 = L = low order bits of K«(C''
; At this goint there may or na¥ not be enough valid bits in R3/R4& to generate
s Y. If the first 7 fraction bits are all 1%s or 0's, there a possibility of
; loss of significance when conputina Y. Consequently, we must check for loss
; of significance before converting R3/R4 to Y and 1I.
6E 54 0200000 gf 1 ADDL3  #*X200000, R4, (SP) : 1f the first 8 fraction bits are 1's
6E FCO0000 8F D3 BITL #~x3F 00000, (sP) and the reduced arg = 1-f or the
&7 12 BNEQ CONVERT first 8 bit are 0 and the reduced

; arg = f, then (and only then) bits
: 29:22 are 0 and significance will
: be lost.

More bits need to be generated to cover the loss of significance. There are

not enough registers to hold all the potential extra bits, so that the bits
already generated must be put on the stack.

[ S N W S —" — — g—— gu— g G e e TR Y W (SR A WU WU W W W W (R N - (S U (- " " U S Y

(=l e el e le el lele lele e lelele lelelelelelelelelodddd=l=lelelelelelelelelelelelelelelelelelelelelelelele le =)
OO0O0O0OO0OOO0O0OOCOO0O0O0O0O0O0O0O0O0OO0O0O0O0O0O0O0O0O0O0OOO0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0OOOOOO0O

O VNV W= O

LR TR TR TR )

~oororOrONONONOM

n =
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MTHSSINCOS : Floating Point Sine, Cosine and Sincos 16=-SEP=1984 01:49: AX/VMS Macro V04~00 Pa 5
2=-004 ﬁEDUCE_LAaGE 3-55p-1934 ?1:26:28 !HTHRTL.SRCJHTHSINCOS.HAR:1 o (50)
4F8 107
SE 04 (2 kfg 1 7§ SUBL #4, SP ; Allocate an extra longwords on stack
4FB 107 3 for Later use
6 S3 2:% } ;g mMova R3, (SP) ; Put L onto stack
000006SA'EF 16 &Fi } ;9 JSB GEN_MORE _BITS ; R3/R4 contain 56 additional bits
6E 5S4 (CO g 6 1 78 ADDL R4, (SP) : Add new high order bits to old low
g 7 107 : order bits
05 1€ 7 1080 B8CC 2% : Check for possible carry and adjust
06 AE D6 0509 1081 INCL 4(SP) : high order bits accordin?ly
2 N g C 1 g BRB 43 ;A corr¥ indicates a minor loss of
E 1 3 sign ficance has occured
14 04 AE 10 EO §1 } g 2%: BBS #29, 4(SP), 3% ; Check for Leading ones or zeros
g} } E? ; Lost significance due to leading zeros
S¢ 04 AE 14 00 EA 05 1088 FFS #0, #20, 4(SP), R4 : If at Least one bit is set. This
1F 12 0519 1089 BNEQ 4% ; means lost significance was minor.
6E 1FFFFFFF BF D1 513 1090 CMPL #*X1FFFFFFF, (SP) : One of the three high bits is set.
16 15 05 1091 BLEQ 43 : lost significance was minor.
00DE n 82 ; }83; BRW LEADING_ZEROS
Og ; }83? ; Lost significance due to Leading ones
S¢ 04 AE 14 00 EB 85 7 1096 3s: FFC #0, #20, 4(SP), R4 ; If at lLeast one bit is clear. This
0B 12 0520 1097 BNEQ 43 ; means lost significance was minor.
6E EO000000 8F D1 O0S52F 1098 CMPL #*XE0000000, (SP) ; One of the three high bits is clear.
02 1€ 05 g 1099 BGEQU 4% : lost significance was minor.
B 1N Og 1 }}8? 8RB LEADING_ONES
53 6E 7D 85 A 110§ 4($: MOova (SP), R3 ; Move bits to registers
8E D5 0530 110 TSTL (SP)+ ; Remove extra longword from stack
0S3F 1104
0S3F 1105
0S3F 1106 CONVERT:
SE 08 (O 8§‘F }}8; ADDL #8, SP : Clear stack
ng }}?3 : Convert bit string to double precision reduced argument.
542 1111 °
gg: }}}; 3 Isolate octant bits and convert Low order bits to double precision.
52 54 23 1g EF gk 1114 EXT2V 359. #3, R4, R2 : R2 = octant bits
0 § 65 & 115 CVILD R3, RO : RO/RY = 2*°61+FLO
gZ 1 S4A 1119 BGEQ 1% ; Check for signed conversion error
& D6 054C MM gNCL R4 : and adjust RS accordingly
1A 52 E9 g&g }}}3 1$: LBC R2, 2% : Check for odd or even octant bits
g;} }} ? : Octant bits are odd. Reduced argument equals 1 - f,
54 EOOOO?OO gf c8 0551 N § BISL #*XE0000000, R4 : Set octant bits
5 & 6 558 1N CVTLD R4, R : R3/R4 = =2°29+(1 = FHI)
53 1goo F AD 0558 1124 ADDW  #W_TERM_WEIGHT, R3 : R3/R4 = =2%61*(1 = FHI)
S 0 6 560 1125 ADDD RO, R : R3/R4 = =2*°61+(1 = FHI = FLO)
53 OEBO 8F A 563 11 9 SUBW #*X9EB0, R3 : R3/R4 = 1 -
00E9 3 56 1" BRW RESTORE

1

————— —— ————— — — — — — — — —— — ———— - —g— g, "} PR PTL T )P DD DD TV S PP PN PN PP PP PP PP P
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MTHSSINCOS ;: Floating Point Sine, Cosine and Sincos 16=SEP=1984 01:49: AX/VMS Macro V04-00 P
2-004 ﬁEDUCE_LAaG -SEP-1886 1:26:28 !HTHRTL.SRCJHTHSINCOS.HAR;1 . (58)
]
g g H Octant bits are even. Reduced argument equals f
S& eooog 00 BF 2A 2%: BICL 0“!50200000. R4 : Clear oc ans bits
4 CVILD R4, R : R3/R4 = 2429+FH]
53 1000 BF A ADDW #W_TERM_WEIGHT, R3 : R3/R& = 2*61+FH]
S 0 6 ADDD RO, R : R3/R4 = 2*61+(FHI + FLO)
S3 1E80 BF A SUBW #*°X1E80, R3 : R3/R4 = F = §H] + FLO
00CF 31 BRW RESTORE

this point it has been determined that there is a major lLoss of

nificance and the processing begins a lLooping phase. Each iteration of
loop will generate additional extra bits of K*C' until enough significant

: to compute Y are available. During this time the stack will contain

longwords allocated as follows:
SP ====> L2 : L1 and L2 are the last 2 lonauords worth of
L1 s significant bits generate
LO : 1st three bits of LO are the octant bits
o : Weighting factor - keeps track of the
number of iterations that have failed
to produce enough significant bits.

LA TE PR PR PR PR PR TR PR PR PR TR T

LEADING_ONES:

; If processing continues here it is known that the lLoss of significance is due
; to a string of Leading ones.

MOVL R3, =(SP) : Put L2 onto stack
MOVL #FL_INT_WEIGHT, 12(SP) ; W = exp bias for last longword
: of the product K+«('

7€ 53
OC AE  00001E80 8F 0O

© OOV WMIAWIAIMVIWUIIAVIVIVIIVING >

PR B N N R N N N -

04 AE  FFEO00000 g;
0000065A ' EF

5¢ 6E

08

04 AE

08 AF

d08?

04 AE  FFFFFFFF ?E

6 53
FFC8 OC AE 1000 8F ‘500 8F

WO =0 —
2O MOM o
COVHANLIINO O >

OO P>

W =0

WVIAAWAWA AWMU AWMIAAWAI AU A A A A AT T AT AR AR A AT AT AT AT ATV
— ) o ) — c—d = ) ) ) ) ) = = =D —— b D ) ) ) D = ) e ) ) ) =D D D D — D D —D =D —D —— — — — — — — — - — ——d — —— —D — — — — —
C000000D00 NN NN NNNNNNOOOO OO OO O O\ VYW S 55 85 85 85 8 8 8 8 5 LA LA LALLM
S5 NN =2 © O 00 NOM\N SN LN =2 © O G0 N O W S LN = © O 00 N O N S LN =2 O 0 00 N O N 8 WN) = OO 00 IO N 8 L) —
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[« A= D> J. lel=lelel-)

LOOP_1: CMPL
BGTRU
JSB

ADDL

L
L

D == —
COOOO

C
N
C
N
R

-
[ ]
e

CMPL
BGTRU

Mova
ACBW

#*XFFEQ0000, &(SP)
CONVERT 1B
GEN_MORE_BITS

(SP), R4

A

SP

SP)

18
4
18
8(
CONVERT_OA

.-1 ¢ ‘(SP
CONVERT 1

R3, (SP)

)
A

; Check L2 for enough significant bits

: Enough bits. Convert
: R3/R& contains an 56 addtional S5

bits of K«(C"'.

o floating.

; Add low order bits of existin

product, L2, to high order gits of

new product,

s R4
; Check for carry ?n previous ADDL
; Add carry into L

Check for carry on previous ADDL

carry into LO,

:; Add f carry
; .g;opogatos to LO enough fraction

ts are available to produce

equivalent argument

Check for L1 all 1's
to compute Y
(SP), LOOP_1

Not all 1's. Enough precision bits

2 Conpross representation of L
#U_MAX_WEIGHT, MW_TERM_WEIGHT, 1 [t
: Increment weighting factor. 1If

- . S . S s . @&
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{ipfgloint sioe Cosine and'sincos 14:560-188¢ 01143118 YRS SAESROISISIRS ancr P° B

: wsighting factor is greater than
3 8 then no more bits need to be
: generated.

D~
™m
o
cr—
0
mo

Tho uoighting factor is greater than 128. This means that the reduced
argumen ither not d stinguishable from 1 or too_small to be represented
in F=format (i.o. undorflow. lero is returned in R3 for the reduced
argument to signal this occurance. Note that under these conditions the
correct function value is one of the values 0, +/=1. The

co:roctdc?oiag is determined by the calling program based on the octant bits
returned in

LA TR TR TR TR PR TN R T

53 D& CLRL : Reduced argument is zero
S5¢ 0B AE 03 1D EF EXTZV 039 03 8(SP), R2 : R2 = octant bits
SE 10 go ADDL : Clear stack
0076 1 BRW aesfone
CONVERT_1A:
66 53 00O MOVL R3, (SP) ;s Put L2 onto stack
CONVERT_1B:

S0 8 6 “CVTLD (SP)+, RO : RO/R1 = 2*u+L2
0 1 BGEQ 1% : Check for signed convorsion error
6E D6 INCL (SP) 3 and adjust L1 according K

S3 6E 6 18 CVTLD (SP), R3 : Convert L1 to double and check for
87 1 BGEQ 2% : signed conversion error.

53 9000 8F AQ ADDW #*%X9000, R3 : R3/RG = 2*W+(2*64 - L1)
8 N 3s
53 O03c8 B8F A 2% ADDV #1000, R3 : R3/R4 = %‘U'L1
53 FE92 CF 53 6 SUBD3 R3, D_2_T0_64, R3 : R3/R4 = 2*Wx(2%64 - L1)
53 S0 62 3s SUBD : R3/RG = 2*W=(2%64 - L1 - L2)
52 8t 03 10 EF EXTZV 326 (SP)+, R2 ; Ri = octant bits
53 8E (2 SUBL S* é : R3/RG = Y
004F BRW RESTORE

LEADING_ZEROS:

If processing continues here it is known that the loss of significance is due
to a string of Leading zeros. Note that it is known that the loop for
leading zeros will terminate before an underflow condition occurs so that the
loop does not include a test for underflow.

MOVL RS, =(SP) Put L2 onto stack
MOVL #L_INT_WEIGHT, 12(SP) ; W = exp bias for last longword
3 of the product K+(C'

LOOP_0: CMPL l‘lOO\FFgFF. 4(SP) : Check L2 for enough fraction bits

7€ 53
0C AE  00001E80 8F DO

04 AE  OOTFFFFF gF

D1
0 19 BLSS CONVERT_0B : Enouz bits. Convert to flga ?
0000065A'EF 16 JSB GEN_MORE_BITS Ksgntain an addtional 56 s
5¢ 6 (0 ADDL (SP), R4 Add low order bits of existing

product, (SP), to high order bits
of new product, R4,

WIANO O > 0O OO WVIVIVIVIWVIWVIVIVIVIVIVIN T 3> NN =) O B VA O M O O O OO OO 3> 0000000000 0000 00000000000000 >3

3
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1
1
1
1
1
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1
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H$SINCOS : Floating Point Sine, Cosine and Sincos 16=-SEP=1984 01:49: AX/VMS Macro V04=00 Page 28
004 ﬁEDUCE_LAgGE 6-SEP-1834 ?1:26:28 ¥HTHRTL.SRCJH!HSINCOS.HAR;1 . (3
03 1€ 124 BCC 1% ; Check for carry on previous ADDL
0 AE o6 0¢58 1548 INCL  4(SP) : Kdd in carfy. 'Note: High bits of Ré
2 12644 : are 0 so no aarry possible on INCL
54 Dg 1245 18: TSTL R& : Check for all 0's
g 1 62A 1 69 BNEQ CgNVERT 0A ; Not all 0's. Enough precision bits.
68 70 062C 124 Mova R3, (SPY ; Compress representation of L
OC AE 1000 8F AO 2 F 1 49 ADDW #J_TERM_WEIGHT, 12(SP) ; Increment weighting factor.
P9 N 2 ; } go BPRB Lofp_0
7 1251 CONVERT_OA:
6E 54 DO 0637 1 Sg MOVL R4, (SP) : Put L2 onto stack
g A1 ; CONVERT_0B:
50 6 65 A 1254 CVTLD (SP), RO : RO/R1 = 2*wWxL2
0 1 63D 1255 BGEQ 1% s 1t L2 is ntgativc. adjust L1 to
6 D6 2 F 1 59 INCL (SP) : to reflect signed rather than
&1 125 : unsigned conversion
53 E 6E 06641 1 53 1$: CVILD (SP), R3 : Convert L1 to double
53 1goo FAQ 0644 185 ADOW  #W_TERM_WEIGHT, R3 ; R3/R4 = 2*wsL1
S S0 60 269 1260 ADDD RO, R : R3/R&G = 2°W«(L1 + L2)
52 B8t 03 1D EF 064C 1261 EXTZV  #29, #3, (SP)+, R2 : ag = octant bits
53 B8E (2 0651 1 6§ SUBL  (SP+, R3 P R3/RG = Y
654 126
654 1264
0654 1265 RESTORE:
6E BB 0654 1266 BISPSW (SP) : Restore IV bit and exit
SE 04 CO 0656 1267 ADDL #6, SP : Remove mask from stack
05 0659 1268 RSB
065A 1269
065A 1270 GEN_MORE_BITS:
065A 1271
065A 1 7; 3
Ogg: } ;‘ : This subroutine generates 56 extra fraction bits and stores them in R3/R4
65A 1275 °
06 (2 §65A 1 7? SUBL #4, R1 ; Adjust pointer to next quadword
53 61 52 79 0650 127 ASHG  R2, (R1), R3 : Put next coefficient in Ré
53 00 S& SO 7A 0661 1278 EMUL RO, R4, #0, R3 : Generate the fraction bits in R3/R4
03 18 0666 1279 BGEQ 1% : Check for signed arithmentic error
5« 50 CO 0668 1280 ADDL RO, R4 : Negative factor, adjust R4
05 0668 1 g1 1$: RSB
066C 1 ;
066C 1 g
066C 1284
066C 1285
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MTHSSINCOS : Floating Point Sine, Cosine and Sincos 16=SEP=1984 01:49:5 AX/VMS Macro V04-00 Pa 9
2-004 REDUCE .DECREES 8-3Ep-108¢ 11:30:38 IMYANTL. SRsRrndiness . man:1 P29 (31
3 E } 7 .SBTTL REDUCE_DEGREES
2 ¢ 1 g : This routine assumes that the absolute value of the argument is in RO.
C 1290 ; The reduction process is performed in two §tsges. The first stage of
66C 1291 ; the reduction reduces the argument modulo 360 to a value ;ess that 224,
g E } 3; ;: and the second stage reduces the argument to less than 45,
66C 1296 ; Constants used in this reduction:
HEE
66C 1297 POWER_MOD 360 0: ; Powers of 2 modulo 360 for t1 = 0
0008 0004 0002 0001 066¢ 1598 - ooR0 . 1. ey T Sy -
0080 48 10 129 .WORD 16, g ’ 84. 12
00F8 0130 00 100 272 } §? .WORD 256, 13¢, 304, 248
6§6 1 POWER_MOD 360 1: : Powers of 2 modulo 360 for t1 <> 0
ot oot gig oo O N e HETES TR
oorg 0130 805 100 232 }85 .WORD 256, 1%22 304, 243
69C 1 8? REDUCE _DEGREES:
SO 4CBO B8F B1 069C 1 s CMPW #*%X4C80, RO : Compare !x! with 2°24
14 06A1 130 BGTR  LAST_STEP ; Branch to special logic for med arg
e
82:% } }; ; It is assumed here that the argument is greater than 2424.
06A 1;14 : The argument is reduced as follows:
06A3 1315 ; Let x = 2*°t+f, where t > 24 and 1/2 =< f < 1. And let J = 2%24*f =
06A 1%19 3 2*15%J1 + J2 and K = 2*(t=24). Since 2*15 = 8 modulo 360, we have that
06A3 1317 ; J = 8*J1 + J2 modulo 360. Now let t' =t = 24 = 12+t1 + t2. Note that
06A3 1318 : (2%12)%2 = 2%24 = (2*9)%(2*15) = (2‘9)*(%“3) = 2*12 modulo 350, Hence.
06A 1%1 : if t1 is not 2zero, K = g“t' = 2%(12*t14¢t2) = [2“(12*t1)1'52‘t21 =
06A3 1320 ; [2*121¢02%t2) = 186+2*t2 modulo 360. For t1 = 0, K = 2°t2. Consequently
06A 1%31 : define K' congruent to 2*°t2 if t1=0 and congruent to 136*2*°t2 otherwise,
06A3 1 g 3 where 0=< K' < 360. Then x' = K'*(B*y1 + J2) is congruent to x modulo
06A3 1 3 360 and x' < 2%24
eAs 1358
M50 Q000730 BF 5B Ocap 1353 Blh®  pexecoo: pyc M Rl =y
0 51 cg ggg } g SUBL R1, RO P RO = t'#247
52 51 ?FFF??OO gs Eg gga } ? gég%S ‘517;;F0000. R1, R2 : :% . 35*2‘15
52 0600 BF A 1 SUBW  #4X600, R2 PR2 =)
2 22 4 §g§ } 2 ADDF R2., R1 : R1 = BeJ1 + J2 = J modulo 360
SO SO F9 BF 9C 06C5 1335 ROTL #-7, RO, RO : RO=1¢'
5¢ SO C 7 06(B 1 ? DIVB3 lls. Rg. R2 : R =t
gs g §£ 6CF 1 MULB #2,. R 3 RS = 15't1
2 gg } g SuUBB R2, RO s RO=1¢
5 95 0603 1340 1518 R% : Check for t1 = 0 and choose K'
0 12 20 1341 BNEQ 1 ; _accordingly
SO 8F AF40 4D 06D9 1 4; CVIWF  POWER_MOD_360_0CRO], RO ; RO = K'
0 11 06DE 134 BRR 2%
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MTHSSINCOS : Float int Sine, Cosine and Sincos 16=SEP=-1984 01:49: AX/VMS Macro V04=00 0
2-004 REDUCE DEGREES -sep-1gga 1:26:38 MTHRTL . SRC IMTHS INCOS. MAR; 1 o (31)
50 A8 AF4O 4D 44 18: CVTWF  POWER_MOD_360_1CR0], RO ; n8 =K'
S0 51 44 2 28: MULF  R1, RO RO = X' (mod 45) 0 =< RO < 224
4

LAST STEP:
: Argument reduction scheme for arguments with absolute value less than 2424

: TheLr:d?cod ar?unent Y is computed as follows:
£ =
it 1 is oven
then Y = X = as-g
else Y = (l*1)t6 -

53 50 B6 8F 0B603DBG g: EMODF  #LF_1_0V_45, #X_1_0v_45, RO, R3, R4

A4

.S
ol il lmlolelelolelelelelalolalelalelelelelelallalelelel= =20 ]
NNNNNNSNSNNNwNoo-OoOr OO OOO>OOCOOCOCOCOCOCO )
-t ek = QOOOOOTMI T I I I I AMMMMMMMMMMMMmMMmMMmMm O .
MO OO O NSO P ONMNWN 0000000000000 00OWVO M
o b b b B e eh oD bk D e ) amh b D B e e D o e lh h B b o b mo
W =OVRNOWVS N —=OO ONOWSWLIN—=O0m~ON LN

;: R3 = integer part of ix!i/45
16 53 €9 BLBC R3, EVEN : Bronch if octant bits are even
54 53 1 C1 ADDL3 01 R3, R4 s R =1 +1
54 & 4LE 3 CVTLF R4 H
§4 00004334 BF 44 3 MULF aLf «s R4 : R4 = 45-(1+1>
5¢ S0 &2 SUBF RO,” : R4 =
53 FB 8F B8A BICB #‘XFB R3 : Save only last three octant bits
05 RSB
54 53 4E 368 EVEN: CVTLF : R4 =
54  0000C334 gr 44 g MULF va nas R4 P R&4 = =45%]
54 50 40 ADDF RO, R4 P R4 =Y .
S3 FB8 8F BA 3 BICB #*XF8, R3 ; Save only last three octant bits
05 g RSB
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MTHSSINCOS ;: Floating Point Sine, Cosine and Sincos 16=SEP=1984 01:49:5 AX/VMS Macro V04-00 Page 31
2-004 heouce_oeanees -sep-1984 ?1:26:58 !HTHRTL.SRCJHYHSINCOS.HAR;1 ’ (33)
71E 1375
;}E } ;9 .SBTTL RADIAN_POLYNOMIALS : Polynomials for arguments in radians
71€ 1 73
414
71€ 1381 : Polynomial evaluation for COS(Y) for Y in radians
71 1388 °
71€ 1384 P_COS_R:
sg 8000 8F AA 071E 1385 BICW  #*X8000, R3 : R3/R4 = !Y!
53 4000 8F Bl {723 1 9 CMPW  #*X4000, R3 : Compare 1/2 with !Y!
ib 18 B; 31387 poBSEQ  LEQL_WALF 2 Sufficent overhang is available
53 53 64 070A 1389 “""MULD  R3, R3 : R3/R4 = Yoy
720 1390 NEEDS_DOUBLE _SINCOS:
Sg Dg 720 1391 PUSHL R : Save high half of YrY
FBFB CF 04 53 S5 072F 1 95 POLYF R3, #COSLENR2-1, COSTBR2: RO = Y~&+Q(Y+Y)
53  8E ooooogao 8F ¢ 87 5 139 SUBL3 #*X80, (SP)+, RS P R3/R4 = Y*Y/2
% 93 &5 0Fip 1308 juso™ . R3 { RO/RT = Loscey” !
50 zo 72 749 1 99 CVIDF RO, RO : RO = COS(Y)
. ;2$ } 33 LEQL HAL¥§B
53 76 0747 1399 =" "CVIDF  R3, R4 : R4 = lY!
54 54 44 074A 1400 MULF R4, R4 P R4 = Ywy
F8CD CF 03 54 3; g;gg }281 :gbvr R4, #COSLENR1-1, COSTBR1: RO = COS(Y)
8754 140§
073¢ 140
0754 1406 E Polynomial evaluation for =COS(Y)
0754 1407 :
8%?2 }283 N_COS_R:
53 8000 BF AA 0754 1410 - - BICW  #*X8000, R3 ; R3/R& = 1Y)
53 4000 8fF 81 8759 1411 CMPW #4x4000, R3 ; Compare 1/2 with iv!|
53 53 ¢ 0re0 1418 800 A% A3 E BOALS ) e 16 Segviewis
gi DD 0763 1414 PUSHL ni' : Save high half of Yy
FBCS CF 04 55 0765 1415 POLYF R3, #COSLENR2-1, COSTBR2: RO = Y*Z+Q(Y+Y)
53 8 ooooogao 8F (3 7?2 1419 SUBL3  #*x80, (SP)+, R% : R3/R4 = YrY/
3 §§ "§ 7% 141 seb . a3 ¢ R3Re = lestyy /@
50 9 773 1413 CVIDF RS, R P RO = -COS(Y)
05 8075 1439 -
5¢ S3 76 0770 14 ; 1%: CVIDF  R3, R& : RG = Y}
54 g« 4 07 g 14 MULF R4, R4 P R4 = YrY
F897 g; 83 & 55 0783 14204 POLYF R4, #COSLENR1=1, COSTBR1: RO = COS(Y)
0 8000 8F 35 ; g }2 g ;gguz #4%X8000, RO : RO = =COS(Y)
1 A
78F 14 g ; Polynomial evaluation for =SIN(Y)
i
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MTHSSINCOS : Floating Point Sine, Cosine and Sincos 16=SEP=-1984 01:49: AX/VMS Macro v04-00 Page 33
2-004 EYCLE_POL'NOAIALS ; Polynomials for argu 2-55P-1384 ?1:26:28 !HTHR?L.SRCJHTHSINCOS.HAR;1 . (34)
;:E }2 i .SBTTL CYCLE_POLYNOMIALS ; Polynomials for arguments in cycles
7AC 14 ;
o
;:E }2 9 E Polynomial evaluation for COS(Y) for Y in cycles
;:E }263 ; CoS_¢C
53 F9834022 B8F 51 0Q7A 142? R 'cnPF #LF_2 OV _PI, R3 ; Compare 2/pi with iY!
1 18 07B3 14 i BGEQ LEQC g_OV_Pf 3 ngficont overhang is available
53 64 078 142 MULD R3, R : R3/R4 = Yry
g 7B8 1464 PUSHL R : Save high half of YeyY
FBAB CF 4 7BA 1465 POLYF RS, #COSLENCZ2-1, COSTBCZ2: Rg = YA4+Q(YrY)
53 B8t 00000100 8 ¢ 7¢C 1469 SUBL3 l‘x10§. (SP)+, R3 : RS/R4 = YrY/4
3 g 6 7C8 146 SUBD #M, R : R3/R4 = Y*2/4 - 1
0 6 7CB 1663 SuUBD R3, RO : RO/R1 = COS(Y)
0 0 85 ;gg }2?0 gg;or RO, RO : RO = COS(Y)
7D2 1471 LEQL_2_0OV_PI:
53 76 07D 147; CVTDF  R3, R4 : R4 = 1Y
S¢ 5S4 4& 07DS 147 MULF R4, R4 : R4 = YrY
F876 CF 04 54 5S 0708 1474 POLYF R4, #COSLENC1=-1, COSTBC1; RO = cosS(Y)
05 O7DE 1475 RSB
07DF 1479
O7OF 1478
7DF 1479 : Polynomial evaluation for =COS(Y)
7DF 1480 ;
7oF 1482 N_cOS_C
53 F9834022 8F S1 87DF 148i =TT emeE #LF_2_OV_PI, R3 : Compare 2/pi with !Y!
0 18 8752 1434 BGEQ 1% ; Sufficent overhang is available
53 53 64 TE 1485 MULD Rg. R3 : R3/R4 = YrY
gS DD O7EB 1636 PUSH i : Save high half of Yy
F875 CF 04 3 55 7Eg 1487 POLY R3, #COSLENC2-1, COSTBC2; RO = Y*&+Q(YrY)
e L BOR B 2§ 768 1489 I H s : RivRe = 21’4 veasm
53 gg 9 7FE 1490 SUBD ngi R3 Eag/n4=-cosm
50 S g 01 1691 CVTDF R3, RO : RO = =COS(Y)
0> 3805 1498 o
I A 1R
FB843 CF §4 zk 55 149? POLYF R4, #COSLENC1=1, COSTBC1: RO = COS(Y)
50 000 8F Ag 11 149 XORW2 #*X8000, RO : RO = =COS(Y)
0 1’ 1493 RSB
17 1830
}; } % : Polynomial evaluation for =SIN(Y)
17 1 ’
17 1504 N_SIN_C:
53 8000 8F AC }z } 5 XORW #*X8000, R3 : R3/R4 = - ¥
1C 1 3
1C 1508 ; Polynomial evaluation for SIN(Y)

- R
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.SBTTL DEGREE_POLYNOMIALS

JLF 90 0V_P1, R4
2

R4, R
. R

O§OSDLN2. co§otaz
(SP)+, R
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FF?OOO. Ré4
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DO0|W~ADWOD-|WYDODO
OW=2UN PN > DLW
= s s Ps XM

S
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Vm»n
Ed
o

R4, R4
R4, #COSDLN1, COSDTB1

#LF_90_OV_PI, R4
ri

L

WO =N PN

R4, R4
R4, #COSDLN1, COSDTBI
#*x8000, RO

R4, R4

R4, R4, RO
REFURN’

LI TE TR TR A TETEATEA A TR PR TR P LA 11

: R&
: RO

AR TR TEATE A TA A TETA A TA TR TR PR TR ¥

: R4
: RO
: RO

: R&
; RO
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S.MAR:1 e (25)

Com arc 90/pi with Y
§y o procision isn't needed

/R4 = Y'V
ve high half yYrY
§ = p(YrY) - NOTE: POLYF Leaves R1=0
/R = YrY/2*1
Check for loss of significance when
S?btrac g adjust
/R4 = high bits of Y /2‘13
(SP) = Low bits of Y*~2/
RO/R1 = r(Y*2) + low its of Y~2/2*13
/R4 = =(1 = Y-Y 2*13)
RO/R1 = COS(Y)
RO = COS(V)

DDNDDO

X~

yry
Cos(y)

Compare 90/pi with Y
ggynlc precision isn't needed

R3/R4 = th

Savo hiah half of YrY

Rg (Yry)

R3/R& = Y*Y/2*13

Check for loss of significance when
subtract ng 1 and adjust

P) = Y‘

R§IR4 bits of Y 512‘13

(SP) = Lou bits of Y*2/

RO/R1 = r(Y*2) + Low bits of Y*2/2*13
R3/R4 = =(1 = YrY/2*13) '

RS/R6 = -COS(Y)

RO = =COS(Y)
= ey
= C0S(Y)
= =C0S(Y)
= =Y
= Yy

—
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MTHSSINCOS ting Point Sine, Cosine and Sincos 16-SEP-1984 01: AX/VMS Macro V04=00 Page
2- bEGRgg POEVNOHI L§ 2 E gglo ?1 3 28 MTHRTL. S J THSINCOS.MAR; 1 ’ (Zg)
F7C7 CF 55 Eg 1 ? POLVF RO, #SINDLN, SINDTB : RO = P(YrY)
G4 3 1 MULF R4, R : RO = Y'P(Y'Y)
54 & Es 1 § SUBW #*%X300, Ré& : R4 =
4 F 1 ADDF R4, R : RO = SlN(Y)
0 :g }g g RETURN: RSB

oo |

CUVVIDVOBEEZIZIEr-rrrrrrooom o=

P = 1D

—tpet o=t POV ONTOVOI— | D
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MTHSSINCOS Floating Point Sine, Cosine and Sincos 1 SEP-1 4 01:4 AX/VMS v04-00 Page 37
2-004 ﬂEGREE_POEYNOHIALS 2 gg ?1 gg !HYHRT L.S T SINCOS.MAR;1 ’ (37)
FS 1587
FS 1 3
; } .SBTTL DEGENERATE_SOLUTIONS
FS 1 9? P_ONE
S0 08 52 F 1 9§ MOVF #1, RO ; Answer is 1
0 F8 159 RSB
F9 1594
Fg 1595
F9 1 99 N_ONE:
50 0000C080 BF Sg F9 159 MOVF #-1, RO : Answer is =1
0 ? 1233 RSB
9 1
901 1600
901 12 1 UNFL:
901 1 g 3
088} }gg‘ ; Underflow; if user has FU set, signal error. Always return 0.0
5¢ D0C 0901 1605 MOVPSL S 3 s = yser' s or acket routine's PSL
00000000 GF go FB 0903 160? CALLS l G*MTHSSJACKET_TST ; R = TRUE i frou jackot routine
04 SO §9 090A 160 BLBC 108 : branch if usor did
52 04 AD C 090D 1608 MOVZWL SF‘H SAVE_PSW(FP), R2 ; get user PSL saved b‘
SO D& 0911 1609 108: CLRL RO : RO = result. LIBSSIGNAL uill save in
g}i }g}? : CH;?L MCH_RO/R1 so any handler can
H Xup
Op 52 06 E1 891 161; BB( #6, R2, 20% : has user enabled floatin? undcrflou’
6E DD 0917 161 PUSHL  (SP) ; yes, return PC from spoc al rout ne
7E  00'8F 9A 0919 1614 MOVZBL W#MTHSK_FLOUNDMAT, -(SP) ; trap code for hardware floati n8
0910 1615 ; underflow convert to MTHS_FLOUNDMAT
091D 1619 : (32-bit VAX=11 excogtion code)
00000000°'GF 02 FfB 091D 161 CALLS #2, G*MTHSSSIGNAL : signal (condition, PC
05 0926 1618 20%: RSB : return
0925 1619
0925 1620 .END

<=

= - O 1
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s MTHRTL.SRCIMTHSINCOS.MAR; 1 (27)

K 14
; Floating Point Sine, Cosine and Sincos 16-55?-195& ? :
6-SEP-1984

MTHSSINCOS
Symbol table
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MTHSSINCOS ; Floating Point Sine, Cosi d Si 16=-SEP=-1984 01:49: AX/VM
Synbol table 9 Point Sine, Cosine and Sincos 18- 3ED 1986 11:26.38 [MTANTL. oRef
SINTBC 7C R
SINTBR 46 R
SMALL _COS ?9 f
SMALL _COSD 9 R
SMALL_SIN 4E R
SMALL _SINCOS 96 fi
SMALL -SINCOSD 5 R
SMALL_SIND §1 R
UNF 1R 0
¥ 4 = 4
W_ADJUST = 0019
W_MAX WEIGHT = 4 88
W_TERM_WE IGHT = 1
i = 80000006
X_1_0v_45 = 00000086

oo o 3

! Psect synopsis !

B e bl T - -
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ¢ 0.) 00 ¢ 0.) NOPIC WUSR CON ABS
$ABSS 0000000 ( 0.) 01 ¢ 1.) NOPIC USR CON ABS LCL NOSHR EXE
_MTHSCODE 0000092 ( 2341.) 02 ( 2.) PIC USR CON REL LCL SHR

B e b b I e e kot T pep gy +
i Performance indicators i

Phase Page faults CPU Time Elapsed Time
Initialization 31 0: 0:80.05 00:00:08.66
S ey g mae
) e s A GEE LEA
Symbol table output 16 §§ 028021 00230200243
Psect synopsis output : 8: 0. 8 00:00:00.05
Cross-reference output 0:00:00. 80:00:20.?
Assembler run totals 64 0:00:09.54 0:00:36.30

The working set Limit was 1500 pages.

33661 bytes (66 pages) of virtual memory were used to buffer the intermediate code.

There were 20 pages of symbol table space allocated to hold 195 non-local and 49 local symbols.
source Lines were read in Pass 1, producina 33 object records in Pass 2.

10 pages of virtual memory were used to define 9 macros.

P - > @ - - o - - 4+

! Macro Llibrary statistics !
Macro Library name
_$2558DUA28:[SYSLIBISTARLET.MLB;?2 5
131 GETS were required to define 5 macros.

MTHRTL.SRC

LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE

EXE

o V04-00
JMTHSINC

Pa 9
Os.man;1 729 39,

RD WRT NOVEC BYTE
RD NOWRT NOVEC LONG




. M lncos 16-sEP- 49 e
VAT Racro Run Statistics | \otind Point Sine. Cosine and Sincos 1g-3(21388 91:38:38 YAYIRTE. SRESROASINESs man:1 P29¢ 89,

There were no errors, warnings or information messages.

MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LIS$:MTHSINCOS/0BJ=0BJS :MTHSINCOS MSRCS:MTHJACKET/UPDATE=(ENHS :MTHJACKET) +MS

—————————
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