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’5ACILITY: MATH LIBRARY
ABSTRACT:

MTHSATAN is a function which returns the floatin? point arc tangent
value (in radians) of its single precision floatin

MTHSATANZ is two arguments floating point arctangent. The call is
standard call-by-reference.

MTHSATAN_R4 1is a special routine which is the same as MTHSATAN
except a faster non-standard JSB call is used with the argument in

g point argument.

and no registers are saved.

MTHSATAND is a function which returns the floatin? point arc tangent
value (in n

MTHSATANDZ2
standard call-by-reference.

MYHSATAND R4 is a special routine which is the same as MTHSATAND
except a Taster non-standard JSB call is used with the argument in

?egroes) of its single precision floating point argument.
l’ two arguments floating point arctangent. The call is

and no registers are saved.
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HISTORY :gbotailod Currogt Edit History 6-SEP=-1984 ?1:30:§1 MTHRTL.SRCIMTHATAN.MAR; 1 - (3)

.SBTTL HISTORY ;: Detaiied Current Edit History

MTHSATAN
2-005

ALGORITHMIC DIFFERENCES FROM FP=11/C ROUTINE:
1. To avoid various flags subroutine calls have been used.

Edit History for Version 01 of MTHSATANATANZ

01=1 Code saving from code review March 1977
Add jacket routine to MTHSATAN
Use proper form of Literals so MTHSATANZ will work

Signal (0, 0) as INVALID ARG TO MATH LIBRARY. TNH 16=June-78
Move .ENTRY mask definition to module header. TNM 14-Aua-78
= Update version number and cop‘right notice. JBS 16=-NOV-78

C lngo.sgnbol MTH__INVARG to MTHSK_ INVARGMAT. JBS 07-DEC-78
Add “_' to the PSECT directive. JBS 21-PEC-78
Define all global symbols using ,EXTRN, JBS 19=-JUN=1979
Added degree entry points. RNH 15-MAR-1981
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SN AN = OO 0D NON NS NN = OO 00 NN S

Edit History for Version 02 of MTHSATANATANZ

-00§

=00
=004

2-005

Use G* addressing for externals. SBL 24-Aug-1981

Added vectored entry point MTHSSAB_ATAN_V. RNH 29-Sep-81
Chanaod MTHSATANDZ to MTHSATANZD to conform to original spec.
RNH 05-0ct-81 :

Un-did previous edit to conform with PL/1 names.

Moditied small argument lo?ic to avoid an FPA bug in the POLY
instruction. RNH 17-Dec-8

OO OO0 OO O OO OOV V000000C0O00CODCD00 ~N~N~N~N~N~N~J
CO~NO~ W

(=lelelelelelelalalalatatlal
W —=O O




N 10
MTHSATAN Point Arc Tangent Functions 16=-SEP=1984 01:04:23 VAX/VMS Macro V04=00 P
2-005 BNS : Declaratieo Part of Modul 2-SEP-1936 ?1:g0:§1 MTHRTL.SRCIMTHATAN.MAR; 1 o

+SBTTL DECLARATIONS ; Declarative Part of Module

O

m

[ lnal
| g
>»0
Pl
>
e
—

INCLUDE FILES: MTHJACKET.MAR

EQUATED SYMBOLS:
ACMASK =

M<I ; ENTRY re?ister mask, int ovf enabled
; High 24 bits of 9}52

: Low 24 bits of pi
; Low 8 ’
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MACROS: none
PSECT DECLARATIONS:

PSECT _MTHSCODE PIC,SHR,LONG,EXE ,NOWRT
; program section for math routines

0000
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OWN STORAGE: none

EXTERNALS:
LEXTRN MTHSSSIGNAL ; Signal a severe error
JEXTRN MTHSK_INVARGMAT ; Invalid argument to math Library
.DSABL GBL : No other externals allowed

CONSTANTS:

The MTHSSAB_ATAN table is a table of b{te entries used to obtain an index
into the ATAN_TABLE. MTH$SAB_ATAN is indexed using the low order bits of
the exponent field and the high order bits of the fraction field. The
MTHSSAB_ATAN table is independent of the data type and is used by all of
the arctangent routines.

MTHSSAB_ATAN V:: ; Simulated vector entry for G and
.LON MTHSSAB_ATAN-. ; H routines
HTHSSAB_A;¢¥E:

.g;}e “X09., “X09, “X0C., “XOC. “XOC. “XOF. “XOF . “X1
-BY -
.BY
-BY
-BY

00000004

POPON) = 2 O

NS =IO
NONON) = = OO
~N~NESMOTON
PPN = = OO
NS =DNOO
=
mmmmm

» >

€ 2
PONIND

B b

- s

» >

€ =
noOROND

y -

- "

» >

¢ >C
POROND

-~ =2

- "

> >

€ >
ORI

— —

- e

» >

€ 2
nONOND

~ &

- s

» >

€ >C
PPN

-~
L I R )

> >

> >
rOrON

-~ &~

- =

> >

€ 2

AORORD — —

POMNOIN) = = OO
~N~NSMDTO
~NNESMNOWN
PPN =2 = OO
NN==D WV N
PPN =2 = OO
NN=DWHO

36
NS =DNOOO

PN = = OO

OO0 NONN AN = OO 00 NN S AN =2 OO 00 NOM NS LN = © O G0 N O N 8 LN — O O 00 O S N = OO O ~ON U

— e ) b ) b — — — b = — — — ——d — — —l — — — — —d ) — —— - - — ——d — — — e D e D D e D D e il il e D e e e i e e e D e D
O AAAVAVIVAVAAUAA SS S5 S5 85 55 85 35 55 85 2 W NN W A N NN PO PO PO PO RINI NI AN = b e e e e e ek ek et D O O OO

OO0V OOO0OO0O0OO0OO0O0O0O0OO0O0O0O0O0OO0O0OO0OOO
[elelelelelelele el el =it il =l lelelel=l=l=T=]
WINANNIN = =2 OO0 0000000000000 00O000O
el PP el el P i elelelelelelelelelelelelelelelelels)

~NE |




B 11

gent Functions

S ; Declarative Part of Modul

Point Arc Tan

; Floatin
BECLARAT 10N

MTHSATAN
2-005

[}
- OV
- -0 .
= 1ICO
L ] e O
- INE
* C 400
t [Ve]
+ 20w
- < -
* -
= o< O
L d e
% C
= —ce—
- XOoC
" xQo
L w
- b K
R o @
s >N
3 w.o
E @ @
* JVw
- - @ C
-« M x®
- >QE
* eco
o OO OO OO OO OWO OWO OND OO OND OMND «O
= St - OO0 OO0 OO0 OO0 OO0 OO0 OO0 OO0 OO0 OO0 OO
L »weo + 1 + + 1+ + I + + 1 + + 1+ + 1 + + 1 + + 1 + + 1+ + 1+ + 0
- L-Qoe WWW WLUIW WU WWIW  WWiW  WWW WL WWiW WL Wl W
=g ¥ - c ONM NI AN NOOW OO MIY IO OO0 RMNON O O
~OLD MO~ I ~MAMNNO OO0O™ =N OO0 VWS OOV OO OO0 M
“ - O O OMe— AN N TN (NN WO MMTO0N O MINYO N
o Lu — Y OOVN MO OCOT OV (NNhee —OM N0 NN OO0~ O
- wo L] N0 OMD OO0 OO0 MY NOM ONN TO0N MO OONT I
C 42 o WO OFe— NOON NOMN AN (VOO OO OUM (UMNMON (VNS OO0
w g wo NN 0T VT VNNt M~ VOV OO 0OFIN UM NOOTF NSO
& 0 O OMNOD NN NOWN 00NN I I =30 ONN ONNNYY WNON ONe™ 0O
= ~E0 0 0N~ =M= =M= =T NN MOV MM SO0 O O 3
< cC—2Z3 . ® = ° - . . e * @ 0 . e . . o . e T
=3 o M OIO OO0 OI0 OIO0 OO0 OO0 OO0 OID OID ©OI10 OO
w (¥
c . oo ‘e ctare farte e .r*a s “ar*a e LR Y I EE LY afe e atarte ‘mftare sarare reare
o w @ —
[ & ) ) e
meow
o >
: =2
-
= ZOEZ— ANON MWM WM AN W0 wMd N il VUM oD a0
- O | - OWNO e e € 4 N~ONN- oONO~ @ e ONOOe— woenm 0O
= - Q- WOVW NV Ve Ve wefNu wMiec LM M OMO VN0 O
L g Ng < M@OM MMM MO MM MMNN MINY  MNYY  MOMN SO OmMST M
L @ - WO O WO Ot —Oad MNOO WO VOO OO FTW oOwnm
# [ BT o ANOW ROV MG WOY Q00 OO0 0 M@ WO (UMY O
- =z << (L] WL MM OMO <O MMM DN WeYd MOw OOVT «—<v OO0
& ~—h @ = wON Wy widad WY OO OMu i MO wTu MAOw OO
- Ao (] »C > > > > > > > > € > > >C € > € > 2 € > > € > > € > > > > > > >
- o K - € <€ < < € < € € < € € < € € < € € < € ¢ < € € < € < < € € <« < <
- O vt
- TEQ®
= P > =
= -« Io® O OOV OVOVLVY VLVUY VULV VLVLY VOV VLY VLY LLVLLYL LLVLL VLV
E e T e ZZZT TETIT ZTZTZT ZTZTZT 222 222 ZZ2ZT ZZ2Z 222 2ZZZ 22
L d CcC< & -l == O0O00 000 000 OO0 OO0 OO0 OO0 OO0 OO0 OO0 ©o
o Qr— o < WOIII— I I INJIIIMN J I I I I IN I I IV I DI DD O DD IO D DI I
£ 3 At o J . s . ° . ® LI LI A ) . » LR I . . 8 0 * ® ev= s @
E z E @
Ed VDO < > > > > > N > > > > >
* ®oCeC - - [ [ [ - [ [ [ [ [ -
- W - o (XS - =) = - awr s - - - -
=2 C c c c c c c c c c c
<) w w w w w w w w w w
—
s fa*afear*e*aT™s ‘s rere A L) - - - - ‘e L) L ] - - -

M TN OMNOOO UM TN ONOONO—NIM TN ON G0N O v M F N O GO OO v UM F WO N OO O v NIM T W ON. 00
OO0 OOOOONNANAN’NAA N AN 0000 e OO OO OO OO O OO0 OO OO0 rrrrrr v

o = = = = O = = 0 0 0 0 O O G O G G G G G e Qo g e e g g g— g— g g— g—qp—

OOOOOOOOODODDNCCLLLOITOOLOITITOLOOTOWLOLOTOOWOTIODUWOOTODLLOTOMWLOT T
MIMMMMMN MMM NN AN ST ST ST S ST I OO OO OON A AN N OO OO OO << CCD
=g mlelelelelelolelelelelalelalelelelealelelelelalalalalalelelelelelelelelelelelelelelelelwl e}
(=lelelelclelelelelelelelelelelelalelelelelelelalelelalalalalotololololololalalalalalalalalalalalalalalalalale e e

NOMN MUWUM WM ANy ao “wLMNd MNUIW WY YOMm WwWwoONd oo

WOVW Ve N wfNWw N WML WM WM OMO OMO O«
MOM MMM MO MO MO YN NN “m’\c O TOT ™
WONN. ONWLu. WO OUe—N ~Od MNOaSa WO~ O OVOrD NIV oW
ANOwW MNMNN ML WOY 00 OV O @D WO «—Mitu o0
WaCY OMMN OMA <O MMM DN WeY MO OOV ANgO OO
LON WY wWdd WY OV oM W MUD W Tuw OVvW WO




C
Arc Tangent Functions 16-SEP-19

MTHSATAN : Floating Point & 01:046:23 VAX/VMS Macro vV04=00 Page 6
2=-005 DECLA RATIB NS ; Declarative Part of Modul 6-SEP-1 3 ? -30-5 MTHRTL. s J MTHATAN.MAR; 1 v (4)
1B62405D %§ 19 ent i%ONG “X1B62405D : 0.863699079E+00
ntr
BDEBLOD? 00 Ehihpms. ) £XBDEBLOD ; 0.164495599E 401
FOB3F Cé4 § .LONG ‘XDEF9B : -.% 3829555E- 7
2541408 Eg L e i50NG 2541408 : 0.102457440E+01
: Entr
88056126 00CC 295 Y .LoNG X 8054124 : 0.257080197€+01
82 883433 DO 9 LONG *X 28334 3 : 8.41388 703e-07
93CA4099 00D4& .§0NG “X93CA4099 : 0.1 266E+01
Obg 8 ; Entry 1
7D0E4 0D G LONG ‘x700E41Ag : 0.535901546E+01
F7F33C 008 0 .LONG “XDF7F33( 3 f 38469?65-87
2024081 )3 1 LONG “x72024081 ; 0.138631654E+01
O0ke 538
00E4 & ; Tables to be used in POLYF for comﬁutin ATAN. ATANTAB1 is obtained
80E6 5 ; from Hart et. al. (No. 4900). ATANTAB2 is the same as ATANTAB1 except
0E4 6 ; that CO is set to 0
00E& 37
00E&4 I8 ATANTAB1:
BOAA3SF4A O00E4 239 .LONG  “XBOAA3F4A : €2 = ,19793954
A9BOBFAA O0Q0E8 240 .LONG “XASBOBFAA : €1 = =,33332586
00004080 OOEC 241 .LONG  *X00004080 : €O = 1.00000000
00000003 83:8 22; ATANLENT1 = .= ATANTAB1/4
00F0Q 44 ATANTABZ:
BOAA3ZF4A O00F0 45 .LONG “XBOAA3F4A s 2 = .19793954
ASBOBFAA 00F4 4é "LONG  “XA9BOBFAA : €1 = =,33332586
00000000 OOF8 367 LONG *x00000000 : €O = .00000000
00000003 OQOFC 48 ATANLEN2 = .- ATANTAB2/4
00FC 249
00FC 250
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2-005 MTHSATAN 2 Standard Single Procision Flo 6-SEP-1984 ?1:?0:51 MTHRTL.SRCIMTHATAN.MAR; 1 v (6)
}gE 2; .SBTTL MTHSATAN - Standard Single Precision Floating Arc Tangent
18C 44
18C 45 ;++
}g% 29 s FUNCTIONAL DESCRIPTION:
}gg 23 : ATAN = single precision floating point function
}EE g? : ATAN is computed using the following steps:
18C S§ 3 1. 1f X > 11 then
18C g 3 a. Let W = 1/X.
18C 4 ; b. Compute ATAN(W) = W*P(We**2), where P is a polynomial of
018C 29 3 degree 2.
018C 59 : c. gog ATAN(X) = ?112 = ATAN(W)
018C 37 3 2. If 3/32 =< X =< 11 then
01BC 58 ., a. Obtain XHI by table lLook=-up.
018C 59 ; b. Compute Z = (X = XHI)/(1 + X*XHI).
01BC 60 ; ¢c. Compute ATAN(Z) = Z*P(I*+2), where P is a polynomial of
018C 61 ; degrce Sa
018C 6§ 3 d. Obtain ATAN(XHI) by table look=up. ATAN(XHI) will have
018C 63 ; two parts = the high order bits, ATAN_XHI_HI, and the low
018C 64 ; order bits, ATAN_XHI_LO.
01BC 365 : e. Compute ATAN(X) = ATAN_XHI_HI + (ATAN_XHI_LO + ATAN(2)).
018C 66 ; 3. 1f 0 =< X < 3/32 then
018C 67 ; a. Compute ATAN(X) = X + X*Q(X**2), where Q is a polynomial
018C 68 ; of degree 2.
018C 69 ; 4. I1f X < 0 then
018C 70 ; a. Compute Y = ATAN(IX!) using steps 1 to 3.
018C 71 3 b. Set ATAN(X) = =Y,
018C 72 ;
018C 73 ;
018C 74 ; CALLING SEQUENCE:
018C 7S :
018C 76 ; Arctangent.wf.v = MTHSATAN(x.rf.r)
018C 77 :
018C 78 ; INPUT PARAMETERS:
018C 79
00000004 01BC 80 LONG = & ; define longword multiplier
00000004 8}3% 31 x = 1 * LONG ; x is an angle in radians
018C g ; IMPLICIT INPUTS: none
018C & ;
8}3% gS s OUTPUT PARAMETERS:
O}EE 82 3 VALUE: floating arctangent angle of the argument
§18C 89 ; IMPLICIT OUTPUTS: none
18(C 90 ;
018C 91 ; SIDE EFFECTS:
818( 92 ;
}gg 8‘ ; Signals: none
18C 95 ; NOTE: This procedure disables floating point underflow and integer
1BC 96 . overflow, causes no floating overflow or other arithmetic traps, and
}gE 38 ; preserves enables across the call.
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+ENTRY MTHSATAN, ACMASK

MTHSFLAG_JACKET

MOVAB  G*MTHSSJACKET_HND, (FP)

MOVF  @x(AP), RO
BSBB  WTHSATAN_R4
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; standard call=-by-reference entry i
; disable DV (and FU), enable IV
. flag that this is a jacket procedure

; set handler address to jacket
; handler

in case of an error in special JSB
routine

RO = arg

call special ATAN rountine

return - result in RO
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401C

60 00000000°'GF  9E
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51 08 BC 50

3 13

5§ 50 807F 8F AB
5 51  807F gF

52 3 A

0000 8F 52 B1

1F 14

51 BS

18 14

50 B3

0A 18

H1N
nt Arc Tangent Functions
ndard floating Arctangent

.SBTTL MTHSATANZ - Standard floating Arctangent With 2 Arguments
§ FUNCTIONAL DESCRIPTION:
: ATAN2
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; Test if Y =
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OO OOV WA B O
NN = OO 00 NN S N = OO0 00

; CALLING SEQUENCE:
Arctangent2.wf.v
; INPUT PARAMETERS:

* LONG
y = 2 * LONG

; SIDE EFFECTS: See description of MTHSATAN

(ENTRY MTHSATAN2 ,ACMASK
MTHSFLAG_JACKET

G*MTHSSJACKET_HND,

ax(AP), RO
ay(AP), R

or X/Y > 2##2§
INF

#*XBO7F, RO R
#*X807F, i

R3, RS
R, # 6*128
INF

P Test if Y>0o0rY<O0

s
g

ATPLUS

f Y <0 and X <0 and X/Y =< 2%#2§

16-SEP-1984
g-SEP-19

5, ATAN

LER TR T TR

LE R B A N

?}328353 AX/VMS Macro v04=-00

MTHRTL.SRCIMTHATAN.MAR; 1

- single precision floating point function
; ATAN2(X,Y) is computed as following:

Y =0 or X/Y > 2++25_ ATAN2(X
> 8 and X/Y =< --gs ATAN
< and X/Y =< 2%

= MTHSATAN2(x.rf.r, y.rf.r)

; x is the first argument
: y is the second argument

; standard call-by-reference entry
; disable DV (and FU), enable IV
: flag that this is jacket procedure

; set handler address to jacket
: handler

; in case of an error in special JSB routine
; RO = argl
; R1 = arg?2

branch to INF if Y =10
= exponent(X)
R = exponent(Y)
R = exponont(x) - expcnent(Y)
con are RS th 6
/Y > "25. ranch to INFf

test the sign of Y

branch to A PLUS it Y>0
test the si?

branch to A PLUS if X >0

P = 170

—ed e b POYDVO VDNV | D

X = O
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2-005 g Standard flogting Arctangent 6-SEP-19gL 91:30:51 MTHRTL.SRCIMTHATAN.MAR; 1 ’ (;,,
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H

Py

50 OFDB&14Y BF 3‘

1FD 464 BSBB MTHSATAN R4D : R8 = ATAN(X/Y)
1FF 465 SUBF #LF_PI, RO s RO = =P] + ATAN(X/Y)
? 229 RET ; return
; 268 : Y<0 and X >0 and X/Y =< 2##25
7 a?o A1PLUS:
31 18 7 «7 BSBB MTHSATAN R4D : Rg = ATAN(X/Y)
50 OFDB4149 BF 4 9 67§ ADDF #LF_PI, RO ;s RO = Pl + ATAN(X/Y)
04 1? 47 RET : return
1 474 ;
11 475 ; Y > 0 and X/Y =< 2++25
1" 479 e
0211 477 A2PLUS:
27 10 0211 478 BSBB  MTHSATAN_R4D ; RO = ATAN(X/Y)
04 13 479 RET ; return
14 480 ;
14 481 ; Y = 0 or X/Y > 2++25
0214 48§ :
0214 483 INF:
50 BS5S 0214 484 TSTW RO ; test the sign of X
0A 14 0216 485 BGTR 1% : branch if X > 0
10 13 0218 486 BEQL 2% ; branch if X = 0
S0 OFDBCOCY 8F SO 021A 487 MOVF  #LF_MPI_OVER_2, RO : RO = ATAN(X/Y) = =P1/2
04 8 %1 233 RET ; return
S0 OFDB4OCY 8F S0 O % 490 18: MOVF  #LF_PI_OVER_2, RO : RO = ATAN(X/Y) = P1/2
04 0229 &N RET : return
Og A 69§
022A 493 :+
022A 494 ; Here if X = 0 and ¥ = 0. Signal INVALID ARG TO MATH LIBRARY
022A 495 ; as a SEVERE error.
022A 496 ;-
SSSA 497
SO 01 OF 79 A 498 2%: ASHQ #15, M1, RO ; RO/R1 = reserved operand which
0226 499 : is copied to CHFSL_MCH_SAVRO/R1
0226 S00 ; so0 a handler can fixup if wants
Oggi 501 : to continue
TE 00" 8F 9A 0 S 50% MOVZBL W#MTHSK INVARGMAT, =(SP) ; code for INVALID ARG TO MATH LIBRARY
00000000°'GF (1 FB Ogg 50 CALLS #1, G MTHSSSIGNAL : signal SEVERE error
04 0239 S04 RET : return if handler continues
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2-005 ﬁTHSATAN-aA - Special ATAN routine 6=-SEP-1984 ?1:g0:§1 MTHRTL .SRCIMTHATAN.MAR; 1
: +SBTTL MTHSATAN_RG - Special ATAN routine
: : Special ATAN = used by the standard routine, and directly.
A : CALLING SEQUENCES:
A 3 save anythina needed in RO:Ré4
A : MOVF eos RO ; input in RO
A : JSB MTHEATAN R4
: : return with result in RO
A ; Note: This routine is written to avoid causing an¥ integer overflows,
) - floating overflows, or floating underflows or divide by 0 conditions,
g : 3 whether enabled or not.
023A : REGISTERS USED:
023A 521 ; RO - Floatin? argument then result
023A S : RO:R3 - POLY
023A 523 ; R4 - Pointer into ATAN_TABLE
023A S
023A §
A S
3A 527 MTHSATAN R4D:
50 51 &6 3A S 1VF R1, RO ; for our own use only!
30 529 MTHSATAN R4:: : Special ATAN routine
50 53 3D 5 TSTF RO ;: R4 = X = argument
7% 19 2: g BLSS NEG_ARG ; Branch to negative argument logic
2} g : Argument is positive
54 S0 3ECO 8F 41 535 ° SUBW3  #*X3ECO, RO, R4 ; Argument is less than 3/32
45 47 5 BLSS SMAL : branch to small argument (ogic
56 036F B8F 249 5 CMPW #*X036F, R4 : Argument is greater that 11,
41 gs g BLSS LARGE _ARG ; branch to lLarge argument logic
28 540 ; Logic for positive medium sized arguments. Get pointer into ATAN_TABLE.
54 8F 52 g ’ ROTL #-4, R4, R4 ; R4 = index into MTHSSAB_ATAN table
54 F 8F 5 5 BICL #-256, R4 : zero high order bits of index
54 44 S 5 MOVB MTHSSAB _ATANLR4], Ré4 : R4 = offset into ATAN_TABLE
54 44 g g MOVAL  ATAN_TABLECR4], R4 : R4 = pointer to XHI
g§ g ; Compute 2
51 g& 6 g MOVL (RG)+, R1 ;s R1 = XHI
52 50 51 68 MULF3 R1, RO, R2 : ag = X*XHI
52 28 9F 5 ADDF M, R s R2 = 1 + X+XHI
50 1 E S SUBF R1, RO : RU = ¥ = XHI
50 52 ; g DIVF R2. RO s RO =17 = (X = XHI)/(1 + XeXHI)
;g i : Evaluate 2+P(2++2)
76 SO DO 027 " MOVL RO, =(SP) ; Push 7 onto the stack
50 50 &4 78 MULF RO, RO : RO = Z+#2
FE6O CF 02 50 55 75 POLYF RO, #ATANLEN1-1, ATANTAB} o & s
gO gE Gh g& g MULF (SP)+, RO E R§ = ATAN(Z) = Z*P(2%+2)
0 84 40 7 ADDF  (R&)+. RO : RO = ATAN_XHI_LO + ATAN(2)
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MTHSATAN ; Floating Point Arc Tangent Functions 16=SEP=1984 01:04:23 VAX/VMS Macro V04=00 P
2-005 MTHSATAN_R4 - Special ATAN routine 6-55?-1934 ?1:?0:51 MTHRTL.SRCIMTHATAN.MAR:1  o¢
S50 64 40 A ADDF (R&), RO : RO = ATAN(X) = ATAN_XHI H] +
D : (ATAN_XHI_LO +"ATAR(2))
05 g RSB : Return
£
009% 3 E SMALL: BRW SMALL _ARG ; Dummy Label used to avoid adding
1 : an extra insrtuction in the
8} . : medium argument logic
3} § Large positive argument logic.
9 :
91 LARGE _ARG:
S& 0000C080 gr go 47 91 DIVFg RO, #-1, R4 ;: R4 = =y = =1/X
50 4 4 45 GG MULF R4, R4, RO : RO = Wee2
FEG1 CF 02 50 S5 9§ POLYF RO, #ATANLEN1-1, ATANTAB]
A : RO = P(Wxe2)
50 54 44 MULF R4, RO : RO = ATAN(W) = =W*P(Wr+2)
SO BD2EB43B BF 40 I3 ADDF  #Lf_PI_OVER_2_LO, RO
50 OFDB4OCY 8F 40 D ADDF  WLFZPICOVERZ2ZHI, RO  ; RO = ATAN(X) = PI1/2 = ATAN(W)
0§ g RSB : Return
5
5
5

OODODD > > >

; Logic for negative arguments

— e e s e i e e e = © O OO OO OO OO0 O OO OO OO OO 00000000 000000000000 NN NNNNNNNNOOO OO
SO0O NN LN = OO 00 N N 8S AN) = OO 00 NON VN 85 N = O O 00 O W 8 LN =2 O 0 00 O WA 8N N = OO0 00 O N S N
L]

8 g
0
A 3
0 :
; 5
0 S
0 S
8 BS S
B5 589 NEG_ARG:
5¢ S50 BECO BF A3 0285 § SUBW3  #*XBECO, RO, R4 ; Argument is less than 3/32
6A 19 0288 5 BLSS SHAL% ARG ; branch to small argument (ogic
54 036F 8F B1 028D 5 CMPW #*X038F, R4 ; Argument is greater than 11,
3 19 8 Ez g BLSS N_LARGE _ARG ; branch to lLarge argument logic
8 E: g ; Logic for negative medium sized arguments. Get index into ATAN_TABLE.
S« S4& FCBF 9C 02C4 597 ° ROTL  #=4, R4, R4 ; R4 = index into MTHSSAB_ATAN table
54 FFFFFFO0 8F CA 02C9 § BICL  #-256, R4 : clear high order (unused) bits of ind
54 FD2F CF&4 90 0200 5 MOVB MTHSSAB ATANLR4], R4 : R4 = offset into ATAN_TABLE
54 FD61 CF&4 PE O g% 2 MOVAL ATAN-TABLE[R‘J. R4 : R4 = pointer to XHI
§ gE 2 3 Compute 2
51 g& (1) pC 6 MOVL (R4)+, R1 : R1 = XHI
sg 50 S1 4§ OF 6 MULF3 R1, RO, R : R2 = X*XHI
5 28 ¥ 4 E; 6 SUBF R2, #1, R s RZ =1 = XeXH]I = 1 ¢ Xe(=XHI])
40 E 6 ADDF R1, RO s RO =X ¢+ XHI = X = (=XH])
50 2 46 Es g DIVF R2., RO : RO =2
Eg 2 : Evaluate Z+P(Z+*2)
7€ S0 DO 02ED 612 ° MOVL RO, =(SP) ; Push Z onto the stack
S0 S0 &4 Fg 6 MULF RO, RO : RO = Z##2
FOEB CF 02 50 S5 02F3 6 POLYF RO, #ATANLEN1-1, ATANTAB{
F9 6 : RO = P(Z2%+2)
gO gE 44 F9 6 MULF (SP)+, RO ; RO = ATAN(Z) = Z2+P(2%+2)
0 4 65 FC 6 SUBF (R4)+, RO : RO = ATAN_XHI_LO + ATAN(2)
S0 64 [ FF 6 SUBF (R4), RO : RO = ATANTX) = ATAN_XHI HI +
02 6 : (ATAN_XHI_LO +"ATAR(2))

o~
Co &~
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2-005 ﬁTHSATAN_ & - Special ATAN routine 6-SEP-19S’ ?1:90:51 MTHRTL.SRCIMTHATAN.MAR; 1 v (8)
0S 6 ? RSB : Return
g i ; Logic for lLarge negative arguments
624
625 N_LARGE _ARG:
5¢ 0000C080 gF 0 &7 6 9 DIVF§ RO, #=1, Ré : R6 =W = 1/1X!
50 4 4 62 B 6 MULF R4, R4, RO : RO = Wee?2
FOCF CF 02 50 § F 628 POLYF RO, #ATANLEN1-1, ATANTAB]
1? 629 : RO = P(Wee2)
50 54 (YA 1 630 MULF R4, RO ; RO = ATAN(W) = WeP(Wx#2)
58 aozeaasg S' 4 18 631 SUBF lLf_Pl_OVER_S_LO. ng :
50 OFDB4OCY 8F & 1F 6 ; SUBF  WLF-PIZOVERZ2"HI. R : RO = ATAN(X) = ATAN(W) = PI/2
0 s () RSB : Return
0 634
0357 832 small t logi
: Small argument logic.
0327 63? : » ’
83 7 6%8
327 639 SMALL_ARG:
S« SO D00 0327 640 MOVL RO, R& : R4 = argument = X
SO 8000 8F AA 032A 641 BICW #*x8000, RO : RO = IX}
50 3A00 8F B1 0Q3¢2F 64% CMPW  #*X3A00, RO : Compare 2*-13 to X! )
19 0334 64 BLSS 1% ; Branch to polynomial evaluation
SO S& DO 0336 644 MOVL R4, RO ;s No POLY needed. Answer = X
05 0339 645 RSB 3
033A 646
SO0 SO0 44 O033A 647 18: MULF RO, RO : RO = Xw#2
FDAD CF 02 50 S5 033D 648 POLYF RO, #ATANLEN2-1, ATANTAB2
OSAg 649 : RO = Q(X*#2)
50 54 &4 034 650 MULF R4, RO : RO = X*Q(X*#2)
50 54 40 0346 651 ADDF R4, RO : RO = ATAN(X) = X + X*Q(X*+2)
05 0349 65; RSB : Return
034A 65
034A 654
034A 655
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2-005 ATHSATAND = Standard S ngie Prorision®r( 'e-SEP-1084 1100 87 IRTINNS Sacte Mot anoman;1 29 (3”
4A .SBTTL MTHSATAND - Standard Single Precision Floating Arc Tangent

s
: FUNCTIONAL DESCRIPTION:
: ATAND - single precision floating point function

: ATAND is computed using the following steps:

1. If X > 11 then
a. Let W = 1/X.
b. Compute ATAND(W) = WeP(W**2), where P is a polynomial of

degree 2.
¢ §og ATAND(X) = pi/2 = ATAND (W)
It 3/32 =< X =< 11 then

a. Obtain XHI by table look-up.

b. Compute Z = (X = XHI)/(1 + X=XHI).

$s gOqutQZATAND(Z) = I*P(I**2), where P is a polynomial of

egree 2.

d. Obgain ATAND(XHI) b‘ table look=up. ATAND(XHI) will have
two parts = the high order bits, ATAND_XHI_HI, and the low
order bits, ATAND_XHI_LO.

e. Compute ATAND(X) = ATAND_XHI_HI + (ATAND_XHI_LO + ATAND(2)).
If 0 =< X < 3/32 then
a. Compute ATAND(X) = 64*X + X*Q(X**2), where Q@ is a polynomial
of degree 2
4. If X < 0 then
4
b

l=lelelelelelelelelelelelels
Ll U U N U N N N NN
LAt at abab b oF ¥
> b P P P b B D 5 D J
oo-ooooooooorororOrOMOMOMONOMOFMOMOMOCOMOFOFMOMOMOMONOE O

S4A 684
34A 63 . Compute Y = ATAND(iXi) using steps 1 to 3.
34A 686 . Set ATAND(X) = =Y,
34A 687
34A 688
ggg CALLING SEQUENCE:
69 Arctangent.wf.v = MTHSATAND(x.rf.r)

A AT AL AL EIEIAIETE PEATE FE PR TR PR PR PR TR PR PR PR PR PR PR PR PR R TR T

INPUT PARAMETERS:

695 LONG = & ; define longword multiplier
696 x = 1 * LONG ; x is an angle in radians

IMPLICIT INPUTS: none

NN NN NN
P i
>
o
0

00000004
00000004

OO0 O0O0O0O0O0O0O0O0OOOCOO0O0O0O0O0OOO0OODOOOOO

NN N NN
Pl ol ol o o o O
P>
o
-
[+ ]

8 ; ? ; OUTPUT PARAMETERS:
8§4A ;8 : VALUE: floating arctangent angle of the argument (in degrees)
S4A 704 ; IMPLICIT OUTPUTS: none
S4A 705 ;
34A 7 9 : SIDE EFFECTS:
34A 707 ;
S4A 703 ; Signals: none
834A 709 ) : ) )
4A 710 ;: NOTE: This procedure disables floating point underflow and integer
4A 711 ; overflow, causes no floating overflow or other arithmetic traps, and
2: ;}i . preserves enables across the call.
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2-005 MTHSATAND = Standard Single Precision FL 6-SEP-1984 11:20:31 [MTHRTL.SRCIMTHATAN.MAR:1 (9
bA 714 ;===
4A 715
LA 719
401C WA N LENTRY MTHSATAND, ACMASK ; standard call=by-reference entry
ogac ?13 ; disable DV (and FU), enable IV
0 2% n MTHSFLAG_JACKET ; flag that this is a jacket procedure
6D 00000000°GF 9t §g‘§ MOVAB  G*"MTHSSJACKET_HND, (FP)
§s ; set handler address to jacket
8 g : handler
8 5 720 ; in case of an error in special JSB
S 721 : routine
50 04 BC 50 035 7 g MOVF ax(AP), RO ; RO = arg
72 10 0357 7 BSBB MTHSATAND_R4 ; call special ATAND rountine
04 8;;2 ; g RET ; return = result in RO
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109 +SBTTL MTHSATANDZ - Standard floating Arctangent With 2 Arguments
: FUNCTIONAL DESCRIPTION:

: ATAND2 = single precision floating point function
ATAND2(X,Y) is computed as following:
Y=0or X/Y > 2"25g ATAND?2

(X,Y
Y > 0 and X/Y =< 2++2§5, ATAND%(X
Y <0 and X/Y =< 2++25, ATANDZ2(X
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2? ; CALLING SEQUENCE:
2§ Arctangent2.wf.v = MTHSATANDZ2(x.rf.r, y.rf.r)
22 : INPUT PARAMETERS:
00000004 4? x =1 * LONG ;: x is the first argument 5
00000008 28 y = 2 * LONG ; y is the second argument
gg ; SIDE EFFECTS: See description of MTHSATAND
51 i--
38
401C 54 LENTRY MTHSATANDZ2 ,ACMASK ; standard call-by-reference entry
55 ; disable DV (and FU), enable IV
56 MTHSFLAG_JACKET ; flag that this is jacket procedure

60 00000000°'GF  9E MOVAB  G*MTHSSJACKET_HND, (FP)

; set handler address to jacket
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: handler
7?7 : in case of an error in special JSB
758 : routine
50 04 BC 50 759 MOVF ax(AP), RO : RO = argl
51 088BC 50 67 ;g? MOVF  ay(AP), R1 ! Rl = arg?2
gg ;gg : Test if Y = 0 or X/Y > 2#+25
35 13 036B 764 BEQL INFD ; branch to INFD if Y = 0
5§ 50 887F gf AB sg 765 BICW 0‘1387F. RO, R : R§ = exponent (X)
5 51  BO7F BF Ag 766 BICW #*x807F, R1, R : R3 = exponent(Y)
5¢ 53 A 79 767 SUBW R3, Rg : R2 = exponent(X) - exponent(Y) '
0p00 B8F S2 B1 7C 768 CMPW RZ, #26+128 5 comgare R2 with 26
vy 31 ;?3 BGTR  INFD ; if X/Y > 2++25, branch to INFD |
§ ;;1 PTest ifY>0or Y <O
51 8BS 77; " TSTW R1 ; test the sign of Y ?
18 14 8 774 BGTR A%PLUSD : branch to AZPLUSD if ¥ > 0 ;
SO0 BS 7 775 TSTW ] ; test the sign of X ;
OA 18 g ;;? BGEQ ATPLUSD : branch to ATPLUSD if X >= 0 |
B 778 : Y <0 and X <0 and X/Y =< 2##25 |

S — - st ———————— s— 1
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2-005 ﬁTHiAtANDg - Standard flgating Arctangen 6-SEP-19gL ?1:20:51 MTHRTL.SRCIMTHATAN.MAR; 1 . (10)i
B 779 ; l
B 1 §B 0 BSBB MTHSATAND R4D : RO = ATAND(X/Y) i
50 00004434 gF 4 D ; 1 SUBF #LF_180, RO [ RS = =180 + ATAND(X/Y) i
04 82 ; i RET ;. return |
H |
3; ; g : Y <0 and X >0 and X/Y =< 2##25 ;
95 7 9 ATPLUSD:
31 10 95 7 BSBB MTHSATAND R4D : RO = ATAND(X/Y)
SO0 00004434 BF 40 97 7%8 ADDF #LF_180, RO : RO = 180 + ATAND(X/Y)
04 9t 789 RET : return
9F 790 ;
9F 791 ; Y > 0 and X/Y =< 2++25
9F ?9§ :
039F 793 A2PLUSD:
27 10 839F 794 BSBB MTHSATAND _R4D ; RO = ATAND(X/Y)
04 03A1 795 RET : return
83A 796 ;
gA 797 ; Y = 0 or X/Y > 2++25
03A 798 ;
03A2 799 INFD:
S0 B85 03A 800 TSTW RO ; test the sign of X
0A 14 03A4 801 BGTR 1% : branch if X > 0
10 13 03A6 80§ BEQL 2% : branch if X = 0
50 0000C3B4 8F 50 03A8 80 MOVF #LF_M90, RO : RO = ATAND(X/Y) = =90
04 8%35 ggg RET : return
50 00004384 8F S0 0389 806 18: MOVF #LF_90, RO ;: RO = ATAND(X/Y) = 90
04 038 807 RET : return
0383 808
038 809 ;+
0388 310 ; Here if X =0 and Y = 0. Signal INVALID ARG TO MATH LIBRARY
0388 11 ; as a SEVERE error.
0388 81§ ;=
Oggb 81
50 01 OF 79 0388 814 2%: ASHQ #5, M, RO : RO/R1 = reserved operand which
038C 815 ; is co180ed to CHFSL_MCH_SAVRO/R1
038C 816 ; s0 a handler can fixup Tf wants
038C 817 : to continue
TE 00" 8F 9A 03BC 818 MOVZBL #MTHSK _INVARGMAT, =(SP) ; code for INVALID ARG TO MATH LIBRARY
00000000'GF 01 FB 03C0 819 CALLS  #1, G*MTHSSSIGNAL : signal SEVERE error
04 03c7 820 RET : return if handler continues
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2-005 ﬁTHSATAND?R& - Special ATAND routine 6-$EP-19gk ?1:30:;1 MTHRTL.SRCIMTHATAN,MAR; 1 - (g |
E i .SBTTL MTHSATAND_R4 - Special ATAND routine
E g ; Special ATAND = used by the standard routine, and directly.
¢ : : CALLING SEQUENCES:
C : save anythina needed in RO:R4
C s 3 MOVF L ; input in RO
¢ ; JSB MTHEATAND R4
8 E ? : return with resul® in RO
03¢ i : Note: This routine is written to avoid causing any integer overfgows,
C 3 floating overflows, or floating underflows or divide by 0 conditions,
E g 3 whether enabled or not.
8§c ¢ : REGISTERS USED:
3C 3 3 RO - Floatin? argument then result
03C8 38 ; RO:R3 = POLY
03C8 839 ; R4 - Pointer into ATAND_TABLE
03(3 840
03¢ 841
03C8 Bki MTHSATAND R4D:
50 51 46 03C8 84 DIVF R1, RO ; for our own use only!
03CB 844 MTHSATAND Ré:: : Special ATAND routine
50 53 03CB 845 TSTF RO : R4 = X = argument :
60 19 8%%? gzg BLSS NEG_ARGD ; Branch to negative argument logic
83%: gzg : Argument is positive
S« S0 3ECO 8F A3 O3CF 850 SUBW3  #*X3ECO, RO, Ré ; Argument is less than 3/32,
&5 19 0305 851 BLSS SMALLD ; branch to small argument (ogic
56 O036F 8F 81 0307 85§ CMPW #-X036F, Ré4 ; Argument is greater that 11,
&1 19 8%8& gg‘ BLSS LARGE_AﬁGD : branch to Large argument logic
8%8% ggg : Logic for positive medium sized arguments. Get pointer into ATAND_TABLE.
54 54 FC BF 9C OSDS 857 ROTL #-4, R4, RG ; R4 = index into MTHSSAB_ATAN table
56 FFFFFFOO 8F CA O03E 858 BICL #-256, R4 : zero high order bits of index
54 FC15 CF&4 90 O3EA 859 MOVB MTHSSAB _ATANLR4], R4 ; R4 = offset into ATAND_TABLE
54 FDO7 CF&& DE 8;;2 gg? MOVAL  ATAND_TABLE[R4], Ré : R4 = pointer to XHI
03F6 86§ : Compute 2z
03F6 863 .
51 84 02 03F6 864 MOVL (RG)+, R : R1 = XMl
52 ;o 51 4 F9 865 MULF3  R1, ng. R2 ; RS = X*XH]
2 08 &0 FD 66 ADDF #M, R : R2 = 1 + XeXHI
S0 51 &2 40g 67 SUBF R1, RO : RO = X = XHI
50 52 46 206 ng DIVF R2, RO s RO =27 = (X = XHI)/(1 + X+XHI)
2%2 ;? : Evaluate Z+P(Zv+2)
7€E 50 0O §4 6 7§ ' MOVL RO, -(SP) ; Push 7 onto the stack
SO S0 44 0409 7 MULF RO, RO : RO = Z##2
FD92 CF 02 S0 55 040 74 POLYF RO, #ATANDLEN1-1, ATANDTAB1
41 75 : RO = P(Z++2)
50 gE 4 041 7? MULF (SP)+, Rg : RO = ATAND(Z) = Z+Q(Z*+2)
50 & 40 041 ' ADDF (R4)+, R : R8 = ATAND _XHI_LO + ATAND(Z)
50 64 40 0618 878 ADDF (R4), RO : RO = ATANDTX) = ATAND _XHI_HI +
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2-005 ﬁTHSATAND_RA - Special ATAND routine 6-SEP=-1984 11:20:51 [MTHRTL.SRCIMTHATAN.MAR;1 (1) |
418 879 ; (ATAND_XHI_LO + ATAND(2)) |
05 0418 0 RSB ; Return
e
0088 31 041C i SMALLD: BRW SMALL _ARGD ; Dummy label used to avoid adding
L1F 84 ; an extra insrtuction in the ,
2}; 8; ; medium argument logic |
41F 3 Large positive argument logic. .
gt 833 : ge p g 9
41F 8
L1F 390 LARGE _ARGD:
56 0000C080 BF SO 47 041F 91 olvrg RO, #-1, R4 : RG = =W = =1/X
SO0 54 54 45 0427 89; MULF R4, R4, RO : RO = Wew2
FO?73 CF 02 50 55 04oB 89 POLYF RO, #ATANDLEN1-1, ATANDTABI
431 89 [ = P(Wee2)
S0 5S4 44 0431 895 MULF R4, RO ; RO = =ATAND(Z) = =2+P(W*+2)
S0 00004384 8F 40 4%4 896 ADDF #LF_90, RO s RO = ATAND(X) = 90 = ATAND(2)
05 0438 897 RSB ; Return
043C 898
043C 899 ;
Okgc 900 ; Logic for negative arguments {
043C 901 ; |
043C 90; ;
043C 903 NEG_ARGD:
56 50 BECO BF A3 043¢ 904 SUBW3  #*XBECO, RO, R4 ; Argument is less than 3/32,
63 19 0442 905 BLSS SHAL% ARGD ; branch to small argument [oglc
56 036F 8F B1 0444 906 CMPW #*X038F, R& ; Argument is greater than 11, i
3F 19 8222 38; BLSS N_LARGE _ARGD : branch to large argument logic
8223 3?3 : Logic for negative medium sized arguments. Get index into ATAND_TABLE.
5¢ 54 FC BF 9C 0448 9N ROTL #-4, 6 R&, R4 : R4 = index into MTH$SAB_ATAN table
S4& FFFFFFO0 BF CA 045 915 BICL  #-256, R4 : clear high order (unused) bits of ind
54 FBAB CF&& 90 045 91 MOVB MTHSSAB ATAN[CR4], R4 : R4 = offset into ATAN_TABLE
54 FCOA CF44 DE 822% 3}? MOVAL  ATAND_TABLELR4], R4 : R4 = pointer to XHI
046 916 ; Compute 2
46 917 ;
51 24 DO 0463 918 MOVL (RG)+, R1 : R1 = XHI]
52 50 51 45 0466 919 MULF3 R1, RO, R2 : R2 = X*XHI
5¢ 08 52 43 046A 920 SUBF R2, #1, R2 s R2 =1 = XeXHI = 1 ¢ Xe(=XHI)
S0 S1 40 O046E 921 ADDF R1, RO : RO = X ¢ XHI = X = (=XH
S0 S2 46 0471 9 i DIVF R2, RO : RO =7
476 923 ;
2;2 g g s Evaluate 2+*P(Z++2)
75 SO DO 0474 9 9 MOVL RO, =(SP) ; Push 7 onto the stack
5 SO0 44 0477 9 MULF RO, RO : RO = Z2##2
FD24 CF 02 50 55 O047A 928 POLYF RO, #ATANDLEN1-1, ATANDTAB1
480 929 : RO = P(Z++2) :
SO B8E &6 04 2 930 MULF (SP)+, RO : RO = ATAND(Z) = Z+P(Z*+2)
50 84 ‘5 4 931 SUBF (R4)+, RO : RO = ATAND_XHI_LO + ATAND(2) ,
S50 64 & & 8 9 i SUBF (R4), RO : RO = ATANDTX) = ATAND XHI HI + j
4 9 : (ATAND_XHI_LO + KTANB(2))
05 2 2 3 g RSB : Return '




F 12
MTHSATAN Floating Point Arc Tangent Functions 16=-SEP=1984 01:04:23 VAX/VMS Macro V04=00 Page 22
2=005 ﬁTHSATANDERk - Special ATAND routine 6-SEP-1934 ?1:80:;1 MTHRTL.SRCIMTHATAN.MAR; 1 ’ (¥1
48A ; Logic for Large negative arguments
B 933 i to9 . .
4BA 3 8
48A N_LARGE _ARGD:
54 0000&880 gf 0 47 048BA 940 DIVF RO, #-1, R& ;s RG =W =1/1X1}
4 4 45 4 g 941 MULF R4, R4, RO : RO = Wee2
FDOB CF 02 50 S5 049 94; POLYF RO, #ATANDLEN1=1, ATANDTAB1
49C 94 : Rg = P(Wee2)
Sg 54 44 49C 944 MULF R4, RO s RO = ATAND(W) = WeP(Wee2)
50 00004384 BF 4; 49F 945 SUBF  #LF_90, RO : RO = ATAND(X) = ATAND(W) = 90
0 LA 969 RSB : Return
LA 94
4A7 948 ;
4A7 949 ; Small argument logic.
04A7 950 ;
4A7 951
LAT 9S§ SMALL _ARGD:
5¢ 50 Sg Q4A7 95 MOVF RO, Ré& : R4 = argument = X
ga 13 04AA 954 BEQL 3s 3
SO B000 BF AA OQ4AC 955 BICW #*~%x8000, RO : RO = Ix!
SO0 3A00 8F B1 04B1 956 CMPW #*X3A00, RO ; Compare 2*=13 to X!
08 19 04B6 957 BLSS 1% ; Needs POLY
50 5S4 FCFC CF 45 04B8 958 MULF3 FI_OV_180_M_64, R4, RO ; RO = X*[pi/180 - 641
0OC 11 04B 959 HEE 2%
04C 960
SO0 S0 &4 04(8 961 1$: MULF RO, RO : RO = Xw#2
FCE7 CF 02 SO S5 0Q4cC 96§ POLYF RO, #ATANDLENZ2-1, ATANDTABZ2
04C9 96 : RO = Q(X*#2)
50 54 46 0409 964 MULF R4, RO : RO = X*Q(X*#%2)
S¢ 0300 8F AD 0Q4CC 965 2%: ADDW #*x300, R4 : R4 = Xwn2%xf
50 54 40 0401 966 ADDF R4, RO : RO = ATAND(X) = Xw2%xeh + XeQ(X*%2)
05 04D& 967 3%: RSB ; Return
04DS 968
04D5 969
04DS 970
04DS5 97 .END

N
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Symbol table

A1PLUS
A1PLUSD
A2PLUS
A2PLUSD
ACMASK
ATANDLEN1
ATANDLEN?2
ATANDTAB1
ATANDTAB2
ATAND TABLE
ATANLENY
ATANLEN
ATANTAB
ATANTAB?2
ATAN_TABLE
INF

INFD

LARGE _ARG
LARGE "ARGD
LF_180

LF 90

LF_M90

LF_MPI_OVER_2

LF_PI

LF_PI_OVER_2

Ll
ORG

L
MTHSSAB_ATAN

Fﬂ!
(= I

MTHSSABTATAN V
MTHSSJACKET_AND

MTHSSSIGNAL™
MTHSATAN
MTHSATANZ
MTHSATAND
MTHSATANDZ2
MTHSATAND R4
MTHSATAND “R4D
MTHSATAN_R4
MTHSATAN_R4D

NEG_A

NEG_ARGD
N-LARGE-ARS)
PT_ov_180_
SMALL™
SMALLD
SMALL _ARG
snALL “ARGD
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MTHSATAN ; Floating Point Arc Tangent Functions 16-SEP-193k ?1:?4:;3
Psect synopsis 6=SEP=-1984 11:20:351

tecccccccccccncns +

! Psect synopsis !

teccccccccccccnna >
PSECT name Allocation PSECT No. Attributes
. ABS . 8000000 ( 9.) 80 ( 0.) NOPIC USR CON ABS LCL
_MTHSCODE 00004DS ( 1237.) 01 C 1.) PIC USR CON REL LCL

B e R R TR +
i Performance indicators i

Phase Page faults CPU Time Elapsed Time
Initialization 29 80:00:00.10 00:00:00.31
Command processing 110 0:00:0%.56 00:80:02.86
Pass 1 109 00:00:02.56 00:00:09.46
Symbol table sort 0 00:00:00.02 00:00:00.08
Pass 2 220 00:80:0 .00 00:00:09.3
Symbol table output 6 00:00:0 .Og 00:00:00.22
Psect synopsis output 3 00:00:00.0 00:00:00.06
(ross-reference output 0 00:00:00.90 00:00:00.00
Assembler run totals 479 00:00:05.30 00:00:22.33

The working set Limit was 1050 pages. |

15739 bytes (31 pages) of virtual memory were used to buffer the intermediate code.

There were 10 pages of symbol table space allocated to hold 52 non-local and 8 local symbols.
1031 source Lines were read in Pass 1, producing 21 object records in Pass 2.

1 page of virtual memory was used to define 1 macro.

Macro Library name
_$2558DUA28: [SYSLIBISTARLET.MLB;?2 0
0 GETS were required to define 0 macros.

There were no errors, warnings or information messages.

AX/VMS Ma
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V04-00
HATAN.MAR; 1

Page

NOSHR NOEXE NORD NOWRT NOVEC BYTE
RD NOWRT NOVEC LONG

SHR  EXE

&y

MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LIS$:MTHATAN/OBJ=0BJS :MTHATAN MSRCS:MTHJACKET/UPDATE=(ENHS:MTHJACKET) +MSR(S:
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