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D?C ARATIONS Declarutiv, Part of Module

MTHSGATAN - Standard Flont n Arc Tangent

MTHSGATANZ2 = Standard G Floati ng Arctangent With 2 Arguments
MTHSGATAN_R 7 - Special GATAN routine

MTHSGATAND - Standard G Floating Arc Tangent

MTHSGATAND2 = Standard G Floating Arctangent With 2 Arguments
MTHSGATAND_R7 = Special GATAND routine
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LTITLE MTHSGATAN : G Floating Point Arc Tanxens Functions
H (?ATAN GATANZ ,GATAND ,GATANDZ)
.IDENT /2-005/ P File: MTHGATAN.MAR EDIT: RNH2005
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‘iAClLlTY: MATH LIBRARY
ABSTRACT:

MTHSGATAN is a function which returns the G floating point arc-
tangent value in radians of its G floating point argument.
MTHSGATANZ is two argument G floating arctangent. The call is
standard call-by-reference.

MTHSGATAN_R7 is a special routine which is the same as MTHSGATAN
except a faster non-standard JSB call is used with the argument in
RO and no registers are saved.

MTHSGATAND is a function which returns the G floating point arc-
tan!ont value in radians of its G floating point argument.
MTHSGATANDZ 1is two argument G floating arctangent. The call is
standard cal%-b¥-referenco.

MTHSGATAND _R s a special routine which is the same as MTHSGATAND
except a Taster non-standard JSB call is used with the argument in
RO and no registers are saved.
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; G Floating Point Arc Tangent Functions 16=-SEP=-1984 01:25:15 VAX/VMS Mac
. . §-3EP-198¢ 11:83:01

ro v04-00
MTHRTL.SRCIMTHGATAN.MAR; 1

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

Edit history for Version 1 of MTHSGATAN

= Adapted from MTHSDATAN version 1-001.

1-001 SBL 15-Jan-79
1-002 = Added degree entry points. RNH 15-MAR-1981

Edit history for Version 2 of MTHSGATAN

=00
§-00
=004
2-005

Use G* addressing for externals. SBL 24-August=-1981

Change MTHSSAB_ATAN to MTHSSAB ATAN V. RNH 29-Sep=-81

Change MTHSGATANZ2D entry to MTRSGATAND2 in order to conform
with original specification, RNH 05-0Oct-81

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

Modified small ar?ument logic to avoid a microcode bug in the
FPA. RNH 18-Dec-8
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MTHSGATAN : G Floating Point Arc Tangent Functions 16=SEP=-1984 01:25:15 VAX/VMS Macro V04-00 Page &
2-002 6ECLARATION! : Dcclarat{veqP.rt of Modul 2-$EP-1884 ?1:52:31 MTHRTL.SRCIMTHGATAN.MAR; 1 v (4)
2 .SBTTL DECLARATIONS : Declarative Part of Module
? 3
9 . INCLUDE FILES: MTHJACKET.MAR, MTHATAN.MAR
3 § EXTERNAL SYMBOLS:
100 ° .DSABL GBL
101 LEXTRN MTHSK_INVARGMAT
1 i LEXTRN MTHSSSIGNAL ; Signal SEVERE error
0 1 EXTRN MTHSSAB_ATAN_V ; Gobal table used by all Arctangent
8 } g : : routines. Part of MTHATAN.MAR
0 1 9 :
8 § }88 ; EQUATED SYMBOLS:
000040FC 80 109 ° ACMASK = *M<IV, R2, R3, R4, RS, R6, R7> ; .ENTRY register mask, int
0000 110 : ovf enabled
8000 MM
000 11; 3
0000 113 ; MACROS: none
0000 114 ;
0888 }}S : PSECT DECLARATIONS:
00008000 119 PSECT _MTHSCODE PIC,SHR,LONG,EXE ,NOWRT ;
0000 118 ; program section for math routines
0000 119 ;
0000 120 ; OWN STORAGE: none
0000 121 ;
0000 1 i :
0000 1 s CONSTANTS:
0000 124 ;
0000 125 G_M1.0:
00000000 0000C010 8882 } 9 .G_FLOATING -1.0
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Each cntr of the GATAN TABLE contains th

and GATAN
from the
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int Arc Tangent Functions 1
Declarative Part of Modul

Hl ros

HTH{!AB ATA
the arctangent

routin

+ALIGN LONG

GATAN_TABLE:

Entry
.QUAD
.QUAD
.QUAD

Entry 1
.QUAD
.QUAD
.QUAD

Entry 2
.QUAD
.QUAD
.QUAD

Entry 3
.QUAD
.QUAD
.QUAD

Entry b
.QUAD
.QUAD
.QUAD

Entry 5
.QUAD
.QUAD
.QUAD

Entry 6
.QUAD

-QUAD

“X0000€00
“XA7116AD
“X566FD64

“XDF&LEBFD
“X9B8FEGF

‘X9002
‘X6602196

“X00 08000
“X3A 6F
‘159553

i

‘100005990
“X196AA
“X15D7AA3

“X0 gOC 00
“x1 FD
“X1A DEF

“X0000€000

“XAF44LE
“X6601F 13

‘!000 32:
“XDC1
“X96871

“X 4
“gasaTer?
AX5CC77669

“x00000000

OF
0B
F
*X0000 003
2

S3Ep-idRe hisiA

tetrrtrennnsevenennnnnnnnn Constants for GATAN tessnttesaattnenatdteeentes

ectively.
vV table.

es and is

7
3
6
F
175
D

6
D
4
C
C
B
FC9
FC5
AD2

FOF
F
59C
F
F
8
EC7
E 2

E
C
AFC57
BAD2C
)
D
1

i
46

3
i
%
&
§

F8
FC
S5E
F3
90

8
CAC

6563
7P3F
DFlD 004

PE874002

7
D
5
D
9

F
C
F
F
C
F
F
C
F
F
C
F
F
C
F
F
C
F
13F
F3C
ESF
F
C

ot

DCC54
B97B4012

The table

ho MTHSSAB_ATAN table

s 1

AX/VMS Macro
MTHRTL.SR

the volucs of XHI GATAN XHI LO
indexed ¥ a pointer obtained
s common to all of

v04-00
J THGATAN.MAR; 1

e

Page (;)

included as part of the MTHATAN module.
NOTE: For performance reasons it is important to have the GATAN_TABLE
longword aligned.
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int Arc Tangent F ti s 16-SEP-1984
oeclarotivogglrt 3?‘n033t 2-SEP-Igg£
.QUAD :!DESA 1934F4A38
. Entry°¥ D X4CCALOL4LA36C4008
. QUAD X oogsoggg 01A
.QUAD X544 g
.0 AD “X203A1 6164A 4
; Entry 12
.0328 ‘!000%A0§§910040§2
Zo¥uo ~x888848 22532813
: Entry 13
.QUAD ‘1000082206FA16035
LQUAD  “*X61CF DA10DBCBA
LQUAD  “XFBF746462E5A4016

GATANTAB1:

.QUAD
.QUAD
.QUAD

.QUAD
.QUAD
.QUAD

GATANLEN

QUAD X 0
= .= GATANTAB1/

GATANTAB2:

(No. 4904).

AX974A29A

.QUAD 896A5F611F943F03
.QUAD 74A29A94 3E3BFD7
.QUAD  “XBAB&DA1C71C33FDC
.QUAD  “X3DD890DF49 4grez
QUAD *x 402929999 93FE9
TQUAD  “X554AS5555555BFFS
QUAD *xooooooogoooooooo
GATANLEN2 = .- GATANTAB2/
G_PI:
.ong ~X2D18544421FB4029
G_PI_OVER_2:
LQUAD  “X2D18544421FB4019
G_MPI_OVER z
g ~X2018544421FBC0O19
G_PI_OVER 2 HI:
3 KD “X2D18544421FB4019
G_PI_OVER 2 LO:
LGUKD  “X5C073314A6263CB1

1B

15
§:
0
0
0
2

*«%s N

: Tables to be used in POLYG for computin
: from Hart et. al.
; that CO is set to 0

GATANTAB

AX/VMS Macro V04-00
MTHRTL.SRCIMTHGATAN.MAR; 1
523177 9749E-1
36§69909932 323085 08
1244 g §$§9AE+01
934 3E-17
1022 74 6 ?1%001
.25708019733428955E+01
Fm
.1189 227 60617364E+01
.53590154647827148E+01
9§§8§28229 594365-16
13863165612417541E+01
GATAN: GATANTAB1 is obtained

is the same as GATANTAB1 except

‘2 B o.7¢7ooegk9aoooooo§s-o1
€5 = =.908796 333124999 E=01
€4 = o.11111991 5§300320€ +00
(3 = -.1«335 14 19334; 6E+00
€2 = 0.19999999 9ogog 8E+00
€1 = -.33333333333333270€+00
€0 = 0.10000000000000000€ +01
€6 = 0.74700604980 oooogs-o1
€5 = -.90879628821849995E-01
€4 = 0.11111091685 oog 0E+00
63 Z 0:15893999500893 708E 400
€1 = -233333323 § ggzroeooo
€0 = 0.00000000000000000€ +00
pi

pi/2

-pi/2

High order bits of pi/2
Low order bits of pi/2

e |

Page (g)
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2-00 6!?LARATION§ Doclorltivcgg:rt of Modul 2 SEP-1386 ? Sg 5 MTHRTL. 1 HGATAN.MAR: 1 - (6) 2=0
% § teeneneeeeenneeeeeneenenr (onstants for ATAND treessasatnstattantteatenteetee
4 E Each entry of the GATAND _TAB E contains tho th’ values of XHI, GATAND XHI LO
45 ; and GATAN H{ ) ros ective The ta ndexed by a pointer obtained
4% ; tfrom the ATHSSAB_ AtA v toblc tho MTH SAS ATAN_V table is common to all
45 ; of tho arctan ent routTnes and is nfludcd as part of the HTHATAN module.
69 3 E: fz ornance reasons it is important to have the GATAN_TABLE
47 ; longuord aligned
68 :
49 ;
i? GAYANDtTABL
2 n r
g {EOr 3FDA 24 YauAD  *x000 CO0EFOF 3FDA ; 0.10545642998409271€+00
30 4 agf g& .QUAD ~XDé1 gk1c3006 8gf : 0.4 ZgSOS 545785734E~-1
C 1& S; B OU?D “X1EEC2CFB14524038 : 0.60198447254440275E+01
: y
7F6 S .QUAD “X000000007F6E3FE : 0.12888884544372559E+00
g 9§ AQA gg Sg .QUAD ~xca998 CLAOAsgcgg : §.341’96407560343745-15
rza 0 608 F&O D 20 ot ouso ‘!0f2359£0608f40 D : 0.73442968409542955E+01
: Entr
0000C000 FECTIFE 81 Yaukd  *x0000¢ OFECTFE3 ; 0.15621277689933777€400
C9§g 195€ 6§ .QUAD “XBB6OC70E195E3CDO 3 8.35 41 95 70832166-15
E c1oa¢041 g‘ o .nugo “X6BD2EO3FC1D44041 : 0.88785772397440361E+01
s ner
gooo FCOD3FE 65 YOUAD ggog 8FC9DBFE§ : 0.195509;05150 0425E+00
DDBEBCC 6 LQUAD X 3 DgBEBCC : =, 137849340046150469E~-15
90CC S C 17604046 2 - nuzo AX9DCC558C176D4046 : 0.11045756028571212E+02
: Entr
goreoge ver S B0 T wi jemsmpan oo
DA96B3EB 0C37404C ;i o ougo “XDA96B3IEBOC3I7404C ¢ 0.14023 62‘78?713285003
H ntry
FF3 7 .QUAD  “XO0000EQOQFB723FF3 : 0.31222221255302429€+0
PEon0 sar8 4 ‘QUAD ) §mg.o Selee . oB §§1 §459§f§432£-12
260, °§°8 30EBA05 ] - B g .ogeo aXC0%1036C38EB405 ] : 0 17330833439346484E +02
ntry
oogo D13FF 7 .QUAD O00F3D13FF8 ; 0.38988155126571655E+00
A6 9§0§: 9* 7 .QUAD ‘xAbgog g 3CF8BCIN 3 -.169217§AS§S;I£287E-1
7EE7C &CC ?2355 7? - .OUQD ‘X7EE7Cg 64CC 4855 : 0.212998927 62606055*03
: Entry
6763FFF .QUAD 080§67$3FFF 3 0.698461;9814;79;§1£#00
2 F .QUA C67BCFE : =.166 1 4E-14
SCO T T e 41 SRR i Bt
H ntry
DF 104004 5 .QUAD gOOgogg DF 104004 3 0.?;;;35§§6779¥¥§i;£000
1 rS 9C F .QUAD ‘x1 9C8 F 3 =, 1 100 E-14
223A°°§§ 29 2 g e .ausb ‘XZA AD 5591£86 : 0.33113‘ 8821 3019€+02
H ntry
C 6003 .QUAD go gog Siﬂ : 0.9§7 3525&&370&2&8€*02
8 % 4 .QUAD 5 : =, 7203995517514 E-1
29 2%%% ;7A§2854 3; Ent .0*80 ‘lf69 6E77Ac&8§ : 0.4093494825 6124815002
ntry
978401 9 .QUAD §:og973301§ 3 §.11702§3;§£§§§918§E*?1
FOF& & F 94 .QUAD ‘IF Fé& SFC3D0 : 0.1834464 10E-14
45659 ; §23E282§ 95 LQUAD  “X&E4S78BABE3IF406 3 .48486 1" ?39 £+02
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sl st
et Sttt
205869 fitlt

CO78BFEF 0886k87

00000000 80004076
00000000 8000C076
00000000 80004086

J 7

Pofat ATt TRt ORI UM MR et "0 &
§9 ¢ Entry A0 *X00006000518D401A : 0.16649559926986694E+01
7 R Bt
: LQUAD  *X0000A00091004024 0.25708019733428955€+01
R
: LQUAD  “X0000C0006FA14035 0.53590154647827148E+01
e dGeedTeNans | Cadigrescatilattet:

: Tables to be used in POLYG for computing GATAND: GATANDTAB1 is obtained
: b nultipl‘in the coefficients given in Hart et. al. (No. 4904) by

3 1§8/pi. 2 TANDTAB2 1s the same as GATANDTAB1 except that C0 is set to

: 180/pi = 64 instead of 180/pi.

GATANDTAB1:

LQUAD  “X96450 6915(06031 €6 = 0.4 8002939;6879389E*01
.QUAD ‘XALS1D ACD FCCO;‘ €5 = =.520701917 i 7464786E+01
LQUAD  “X5EB99ELD76F94039 6 =0 s 62186 935060939€ +01
.QUAD ‘X; 09; 3 SEC6C840 c3 = -.8185111 21594;5795*01
.QUAD  “X7BA7788 Eg166 63 €2 = 0.1165915 99 555564E+02
.QUAD  “X2BFQ66ED193DCO5 €l == 1939?5931 105740;5002

UAD  “XC1F81A6 ?30(‘06C €0 = 0.57295779513082323€+02

.Q
GATANDLEN1 = .= GATANDTAB1
GA

N = OO0 NN S N = OO 00 NON W 85 AN = O 0 00 NO VNV B N = O O O N VB W) — O 0
- -

B 3 B~ 2 A A AN AN A A AN AIRINIRIRIAIRININ) — —b b b b b b b b = O O O O OO O OO OO

TANDTAB2:
.QUAD  *X96450 691§C04031 ; €6 = 0.42800293924279389€+01
[QUAD  2XAGEIDIACD FCCo34 : €S = =.520701917 g 74786E +01
[QUAD  2X3E89 Sao7er940 9 P Ch o= o.g oe1ae§9 60939€ +01
[QUAD  2X2BOBE sssec6c04o ;€3 = 818N 31594 5§79€+01
{QUAD  ~X7BA77882EBT64048 : €2 = 0.114 91s§ 02333364E +0
¢ p1 oy i3UAD 6‘szaroeoeo1osocos : €1 = =.19098593171027403€+0
= "=""= QUAD™ “XF0422CE1D11FCO3A ; €0 = =.67042204869176789E+01
GATANDLEN2 = .- GATANDTAB2/8
6_90:
¢ mop: *0UAD ~X0000000080004076 : 90.
¢ 180. "OUAD  “X000000008000C076 ; =90.
=777 .QUAD  *X0000000080004086 : 180

MTH
2=0
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a. Compute Y = GATAN(iIX!) using steps 1 to 3.
b. Set GATAN(X) = =Y,

CALLING SEQUENCE:
Arctangent.wg.v = MTHSGATAN(x.rg.r)

ating Point Arc Tangent Functions 16-SEP=-1984 01:25:15 VAX/VMS Macro V04=00
AN - Standard G Flogting Arc Tang 2-SEP-19 A ?1:55:}1 MTHRTL.SRCIMTHGATAN.MAR; 1
2; .SBTTL MTHSGATAN - Standard G Floating Arc Tangent
23 14e
4 : FUNCTIONAL DESCRIPTION:
? g GATAN = G floating point function
g E GATAN is computed using the following steps:
§: 1.1fX>11 then
9 : a. Let W = 1/X,
3 b. gonputo6GATAN(U) = WeP(W**2), where P is a pclynomial of
: egree 6.
;3 : Re §o GATAN(X) = pi/2 = GATAN(W)
60 ; 2. If 3/32 =< X =< 11 then
61 ; a. Obtain XMI b{ table look=-up.
6; 3 b. Compute Z = (X = XHI)/(1 + X*XHI).
24 3 8e gonputo6GATAN(I) = I*P(2*+2), where P is a polynomial of
: egree 6.
65 ; d. Obgain GATAN(XHI) by table look=up. GATAN(XHI) will have
69 : two parts = the high order bits, GATAN_XHI_HI, and the low
67 . order bits, GATAN_XHI_LO.
68 ; e. 80lputo GATAN(X) = GATAN_XHI_WI + (GATAN_XHI_LO + GATAN(2)).
69 ; 3. 1f 0 =< X < 3/32 then
70 ; a. Compute GATAN(X) = X + X+Q(X**2), where Q@ is a polynomial
7 ; of degree 6.
: 4. If X < 0 then
80
§ : INPUT PARAMETERS:
LONG = & ; define longword multiplier
x =1 » LONG : x is an angle in radians
IMPLICIT INPUTS: none

OUTPUT PARAMETERS:
VALUE: G floating arctangent angle of the argument
IMPLICIT OUTPUTS: none
SIDE EFFECTS:
Signals: none
NOTE: This procedure disables floating point underflow, enable integer

overflow, causes no floating overflow or other arithmetic traps, an
preserves enables across the call.
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MTHSGATAN G Floating Point Arc Tangent Functions 16=SEP=-1984 01:25:15 VAX/VMS Macro v04=00 P 1
DL008 ATHSGATAN 'sunam E T e et ons 1 aEp-108¢ 15807 AN Macro Moo mars1 P29 19,
¢ 4
1
4OFC EA 2 LENTRY MTHSGATAN, ACMASK : 3%angtrdosa%l-gy;ﬁgfcrongt o?sry
; disable an enable
E: &0 MTHSFLAG_JACKET ; flag that this is a jacket procedure in
60 00000000°'GF  9E g? MOVAB  G*"MTHSSJACKET_HND, (FP) . Sandt - -
: set handler address to jacket
0 g} : handler
D1 408 ; case of i i i
S0 04 BC SOFD § D1 409 MOVG ax(AP), RO : RO/R1 = ::gerror SRS W e
6F 10 0306 410 BSBB HTN&GATAN R7 ; call special GATAN routine
04 8383 2}5 RET : return = result in RO

ld 22 2l AT 2 AT AT 2]
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THSGATAN : G Floating Point Arc Tangent Functions 16=SEP=1984 01:25:15 VAX/VMS Macro V04=00 Page 11 MTH
-00? ﬁTHsGATAN; : Standard G Flgating Arctang 6-SEP-1984 ?1:33:51 YHTHRTL.SRCJHTHGATAN.HAR:1 s (8) Pse
89 2}2 el +SBTTL MTHSGATANZ - Standard G Floating Arctangent With 2 Arguments
8§ 2}9 s FUNCTIONAL DESCRIPTION:
D9 418 : GATAN2 = G floating point function
by 418 " PSE
gg 2 ? : GATAN2(X,Y) is computed as following: aaa
D9 & § : If Y =0 or X/Y > 2++57, GATAN2(X,.Y) = P1/2 « (sian X) M
D9 493 : If Y >0 and X/Y =< 2++57, GATAusix.V) = GATAN(X/Y)
83 2 g 3 If Y < and X/Y =< 2#*57, GATANZ2(X,Y) = Pl = (sign X) + GATAN(X/Y)
D9 & ? :
D9 & s+ CALLING SEQUENCE:
29 453 Arctangent2 MTHSGATAN2( ) —
: rctangent2.wg.v = X.rg.r, y.rg.r —
D9  4%0 : g ) g y.rg ini
D9 431 ; INPUT PARAMETERS: Com
P9 4 g Pas
00000004 D9 & x =1 * LONG ; x is the first argument Sym
00000008 oggg 2 g y = 2 * LONG ; y is the second argument g;:
0309 4;6 : SIDE EFFECTS: See description of MTHSGATAN Pse
0309 437 ; Cro
0309 438 ;-- Ass
0309 439
0309 440 The
4FC 0309 441 .ENTRY MTHSGATAN2, ACMASK ; standard call-by-reference entry 163
0308 64; : disable DV (and FU), enable IV The
8§gg 44 MTHSFLAG_JACKET ; flag that this is a jacket procedure in }03
60D 00000000 GF 9 03DB MOVAB  G*“MTHSSJACKET_HND, (FP)
03E : set handler address to jacket
Ogg : handler
83E YA ; case of an error in special JSB routine
SO 0& BC SOFD 035; 445 MOVG ax(AP), RO : RO/R1 = argl Mac
52 08 BC S0Fp O3E ktg MOVG ay(AP), R2 : R2/R3 = arg2 —
03EC 447 ; 52
8 EC 448 ; Test if Y = 0 or X/Y > 2%+57
EC 449 : 06
33 13 O03EC 450 BEQL INF : branch to INF if Y =0
564 50 00F 8F AB EE 451 BICW #*X800F, RO, Ré& : R4 = exponent(X) The
55 §2 0OF gF Fé Lgi BICW #*X800F, R2, RS : RS = exponent(Y)
4 S A FA & SUBW RS, R4 : R4 = exponent(X) - exponent(Y) MAC
03A0 8F S& B1 FD 454 CMPY R4, #5816 : compare R4& with 58
D 14 23{ zgs BGTR  INf : if X/Y > 2+257, branch to INF
404 659 ; Test if Y>0o0rvY <O
604 458 ;
52 BS 0404 459 TSTW R : test the sign of Y
18 14 04 s 460 BGTR A2PLUS : branch to AZPLUS if Y > 0
S 83 4 461 STV R : test the si?n of X
09 1 2 e :g; BGEQ ATPLUS : branch to ATPLUS if X >= 0
4§C 464 ; Y <0 and X < 0 and X/Y =< 2#257
40C 465 ;




MTHSGATAN : 6 Floating Point Arc Tan on Functions 16-SEP=- 1:25:15 VAX/VMS Hacro v04-00 Page 1 b
2-00?A MTHSGATANZ 2 Standard G Flglt ng Arctang 2 g ?1:5 121 THRTL .SRCIMTHGATAN.MAR; 1 ’ (S)
35 10 68( 4 9 BSBB MTHSGATAN_R7D : RO/RY = GATA (x/v)
50 FDBS CF &42FD 4 4 SUBG2 G_PI, RO : RO/R1 = =P] + GATAN(X/Y)
04 2} 2 3 ET : return
2} 2?? ;Y <0and X >0 and X/Y =< 2#257
41 47; A1PLUS:
2C 1 &1 &7 BSBB MTHSGATAN_R7D : RO/R1 = GATAN(X/Y)
50 FDAC CF &4OFD 41 474 ADDG2 G_PI, RO : RO/R1 = Pl + GATAN(X/Y)
04 2}2 2;5 RET : return
2}5 2;? Y >0 and X/Y =< 2¢+57
41E 473 A2PLUS:
23 10 418 480 B8SBB MTHSGATAN_R7D : RO/R1 = GATAN(X/Y)
04 2 3 281 RET : return
421 &Eg P Y =0 or X/Y > 2¢e57
0c51 488 ine
50 B5 0421 436 : STV RO ; test the sign of X
08 14 04 g 487 BGTR 1% : branch if X > 0
0C 13 04 488 BEQL 2% : branch if X = 0
SO FDAD CF 7D 0427 489 MOV@  G_MPI_OVER_2, RO : RO/RT = GATAN(XIY) = =P1/2
04 2 g 23? RET : return
SO FD9F CF 70 042D 492 1%: Mova G_PI_OVER_2, RO : RO/R1 = GATAN(X/Y) = PI1/2
04 84 49 RET : return
1
g:g 239 : Here if both X = 0 and Y = 0. Signal INVALID ARG TO MATH LIBRARY
4 498 °
: HQ #15, M, RO : RO/R1 = reserved operand, copied
e s 4 82 ggg - s : to CHFS HCﬂ SAVRO/ 1 so handlers
437 501 : can change 7 the‘ want to continue.
ollo®l B X B mor sy on | i Pl b ingil 18 R e
" . : na err
e 02 463 504 RE% ; return if a handler says SS$_CONTINUE
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MTHSGATAN Point Arc Tangent Funct?ons 16=-SEP=-1984 01:25:15 VAX/VMS Macro V04=00 Page 1
2-00? - Specia GATiN routine -SEP-1836 ?1:53:}1 MTHRTL.SRCIMTHGATAN.MAR; 1 v (

SBTTL MTHSGATAN_R7? = Special GATAN routine
Special GATAN = used by the standard routine, and directly.

CALLING SEQUENCES:
;85' anything needed in RO:R7

JSB MTHEGATAN_R7

return with resulf in RO/R1
Note: This routine is written to avoid causing any inte?er overflows, floating
overflows, or floating underflows or divide by 0 conditions, whether enabled or

03

; input in RO/R1

e 00 e 00 009090909090 %0%0 %0 e

not.
REGISTERS USED:
RO/R1 - Floating argument then result
RO:R5 = POLYG
R6/R? = Y Guring POLYG
MTHSGATAN_R7D: ; for local use only!
50 52 46FD DIVG2Z R2, RO
MTHSGATAN _R7:: ; Special GATAN routine
Sg S3FD 1876 RO ; R6 = X = argument
0 18 BGEQ POS_ARG
0089 3 BRW NEG_ARG ; Branch to negative argument logic

: Argument is positive
POS_ARG:SUBW3  #*X3FD8, RO, R6
BLSS  SMALL

L
CMPW  #*X006D, R6
BLSS  LARGE_ARG

: Logic for positive medium sized arguments. Get pointer into GATAN_TABLE.

Argument is less than 3/32
branch to small argument (ogic

Argument is greater that 11,
branch to Large argument logic

56 50 3Fp8 g:
56 006D 8F
56

-0 —
O =0

=2 OO OO N NS N = OO0 00 NON NS LN = OO 0O N VT S N = O 0 00N O N S~ iR — OO0 0 ~Io

OrONMAOUM > WINONININI S 00 =2 3> LM M MM O WA T T O > NN N U U NN U L N R N N AN AN NN LI Z

OOV 0000 NN O VIS B BB S >»@o

OO~ O ANV 85 55 55 55 5 5 55 5 5 W NN N N N NN RO RO RORINIRINININ) = b b b b b bt s 2 O O OO

VT A ATWA AT AT A AT AT AT T T T T TIWA W T TR AAA T AT T A AT AW T WAVITUNWDA

56 56 FF 8F 9C ROTL #-1, R6, R6 : R6 = index into MTHSSAB_ATAN table
56 FFFFFFO0 BF CA BICL  #-256, R6 : zero high order bits of "index
53 00000000'GF D MOVAL G*MTHSAB_ATAN_V, R3 3 R§ = address of RTL vector entr
§3  00000000°GF ¢ ADDL  G*MTHSSAB-ATAN"V, R3 : R3 = address of MTHSSAB ATAN table
56 6346 90 MOVB (R3)[R6) “f : R6 = offset into GATAN_TABLE
56 FBB7 CF46 TE MOVAQ  GATAN_TABLECR6], R6 : R6 = pointer to XHI
§ Compute 7
gs g 70 : MOVQ  (R6)+, R2 : R2 = XHI
54 4SFD § MULG3 R2, RO, R4 P R& = X*XHI
24 4250 ADDG2 #1. R4 P RG = 1 ¢+ X*XHI
0 42FD 4 SUBGZ R2. RO : RO = X = XHI
50 54 46FD 5 DIVGZ R4, RO RO =2 = (X = XHIDZ(1 + XeXHD)
296 9 : Evaluate Z*P(Z++2)
7 70 049 3 ' MOova RO, =(SP) : Push 7 onto the stack
5 4FD 049 ? MULG2 ng. RO : RO = Zee2
FCB4 CF 06 5SFD 049D POLYG RO, #GATANLEN1-1, GATANTABI
4AG 2 : RO = P(Z**2)




: Logic for negative arguments

NEG_ARG:
SUBW3  #*XBFD8, RO, R6
BLSS SHALb ARG
CMPW  #*X008D, Ré
BLSS  N_LARGE_ ARG

; Logic for negative medium sized arguments. Get index into GATAN_TABLE.

Argument is less than 3/32
branch to small argument [ogic

Argument is greater than 11,
branch to Large argument logic

56 50 BFD8 g: ?
56 006D 8F B
% 1

C
MTHSGATAN : G Floating Point Arc Tangent Funct?ons 16=-SEP=-1984 01:25:15 VAX/VMS Macro V04=00 Page 14 L
2-00? MTHSGATAN_R? = Special GATAN routine S-SEP-1384 ?1:52:}1 MTHRTL.SRCIJMTHGATAN.MAR; 1 v (9) e=(
sg LLFD  Q4AL 2 MULG (SP)+, R8 : RO = GATAN(Z) = 2+P(Z%+2)
kSFD LAB ADDG (R6)+, R : RO = GATAN_XHI_LO + GATAN(Z)
66 4LOFD LA 6 ADDG (R6), RO : RO = GATANTX) = GATAN XHI HI +
4B 6 : (GATAN_XHI_LO + BATAR(2))
05 04B 6 RSB : Return
B 3¢
00AB 31 0Q4B1 ? SMALL: BRW SMALL _ARG ; Dummy Label used to avoid udding
4B 7 : an extra insrtuction in the
232 ; ; medium argument logic
4Bé 14 3 Large positive argument logic.
4B4 {9 : e ’ ’
B4 7
4B4 77 LARGE _ARG:
56 FB&46 SF gO 4L7FD 4B 7 DlVG% RO, G M1.0, RS s R6 = =W = =1/X
S0 6 6 4S5FD Q4B 7 MULG R6, RS, RO : RO = Wee2
FCO91 CF 06 50 SSFD POLYG RO, #GATANLEN1=1, GATANTAB1
: RO = P(Wre2)
50 56 &44FD MULG R6, RO : RO = GATAN(W) = =WeP(Wre2)
50 FD18 CF 4OFD g ADDGZ G_PI_OVER_2_L0, RO ;
50 FDOA CF 4OFD ADDG G_PI_OVER_2_HI, RO : RO = GATAN(X) = P1/2 = GATAN(W)
05 g RSB : Return
§
9
9
G
9
9
9
9
&
9
9

56 S6 FF 8F 9C ROTL -1 Rbls Ré R6 = index into MTHSSAB_ATAN table

madndiaadaiias il il ~A-A-A-t-d-4-4-i-1-lalalaln]
=3 LS N NNNNOM 000000000000~ — 0~

o T e e == = artraami =il lelelelelelelelelelelelelealelecleleleleleleleleleleleolelelelelelelelelelele]

vttty e e e e I T T T P T I I I I I 9 9 9 9 9 9 9 9 9 9 <
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56 FFFFFFO0 8F CA 3 BICL  #-2%6, Ré : clear high order (unused) bits of ind
53 00000000 GF DS MOVAL G‘HTH‘SAB_ATAN_V. Rg : R3 = address of RTL vector ontrz
53 oogooooo'sr ADDL  G*MTHSSABATANTV. R : R3 = address of MTHSSAB ATAN table
6 6346 90 MOVE  (R3)[R6) a% : R6 = offset into GATAN_TABLE
S6 FAFE CF4b T7E 5 0 MOVAQ  GATAN_TABLECR6], Ré : R6 = pointer to XHI
§ Compute 2
52 g 7D 4 MOVQ  (R6)+, R2 : R2 = XHI
54 50 agro MULG3 R2, RO, R4 P R& = X*XHI
54 gs & 43FD 051 1 SUBG3 R4, #1. R& PRe =1 = X¥XHI = 1 + Xe(=XHD)
2 40FD 051 1 ADDG2 R2. ag RO =X #+ XHI = X = (=XHD)
50 54 46FD 051 } DIVGZ R&4. R : RO =12
} : Evaluate Z*P(2++2)
78 70 16 ° MOVQ RO, =(SP) : Push 7 onto the stack
5 44LFD 1 MULG2 ng. RO * RO = Ze#2
FC2A CF 06 SSFD 1 POLYG RO, #GATANLEN1-1, GATANTAB1
. s RO = P(Z%+2)
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MTHSGATAN : G Floating Point Arc Tangent Funct?ons 16=-SEP=1984 01:25:15 VAX/VMS Macro V04-00
DL008 ATHSGATAN_R? = Special GATAN routine §-3EP-1088 1:83:07 VAYLNNS Macre V04 to0 mAR:1
0 44FD 0 MULG (SP)+, R ;s RO = GATAN(2) I*P(2¢+2)
éO gg AEFD § 2 1 SUBG§ (R6)+, R8 : R§ = GATAN XHI:LO + GATAN(2)
0 66 &2FD 6 i SUBG (R6), RO : RO = GATANTX) = GATAN XHI HI +
A 6 3 (GATAN_XHI_LO + BATAR(2))
05 E s g g ' RSB : Return
2 g g ? § Logic for Large negative arguments
538 608
538 6 3 N_LARGE _ARG:
S6 FABF CF 0 47FD 05 630 DIVG RO, G_M1.0, Ré : R6 =W = 1/71X!
S0 6 8 4gFD gk 2 1 MULG 88. RS, R : RO = Wee2
FCOA CF 06 SSFD sze 6 i POLYG RO, #GATANLEN1-1, cArAurAe;o s
: - | & ]
50 56 44LFD 54 634 MULG R6, RO : RO = GATAN(W) = WeP(Wex2)
50 FC91 CF Agro 5§50 635 SUBG? G_PI_OVER_2_LO, RO ;
50 FCB3 CF 42FD 055 6§g SUBGZ G_PIZOVER-2~HI. RO : RO = GATAN(X) = GATAN(W) = P1/2
05 O0SSE 6 S8 : Return
633 £39 .
055F 640 ; Small argument logic.
gl
§ssr 64§ SMALL _ARG:
6 70 OSSF 644 Mova RO, R6 : R6 = argument = X
S0 000 8F AA 856; 645 BICW 0~x§090. RO : RO = X1
S0 E70 8F B1 056 64 CMPW #*x3€70, RO ; Compare 2%=26 to X!
06 19 056C 64 BLSS 1% ; Needs poiynomial evaluation
S0 S6 7 8595 648 Mova R6, RO ; Return with answer equal to
0S grl 223 RSB : argument
SO0 S50 &44FD §S?§ 651 18: MULG2 RO, RO : RO = X##2
FC1I3CF 06 50 SSFD g;g ggg POLYG RO, #GATANLEN2-1, GATAuriago O i
50 56 44FD 8570 654 MULG2 R6, RO P RO = X*Q(X**2)
S0 56 4OFD 581 655 ADDG? R6, RO : RO = GATAN(X) = X + X+Q(X**2)
05 ggg 229 RSB : Return
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MTHSGATAN int Arc Tangent Functions 16=-SEP=-1984 01:25:15 VAX/VMS Macro V04=00 Page 1
2-00? andard G Flgat}ng Arc Tan 2-SEP-1336 ?1:52:}1 !HTH&TL.SRCJHTHGATAN.HAR;1 v (18)

SBTTL MTHSGATAND - Standard G Floating Arc Tangent
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s FUNCTIONAL DESCRIPTION:

GATAND = G floating point function

GATAND is computed using the following steps:

1. If X > 11 then
a. Let W = 1/X,
b. gonpthGGATAND(H) = WeP(W*e2), where P is a polynomial of
egree 6.
§o GATAND(X) = pi/2 = GATAND(W)
/32 =< X =< 11 then
Obtain XHI b{ table lLook=up.
Compute Z = (X = XHI)/(1 + X*XHI).
Compute GATAND(Z) = Z+*P(Z**2), where P is a polynomial of

degree 6.
d. Obglin GATAND(XHI) by table look=-up. GATAND(XHI) will have
two parts = the high order bits, GATAND_XHI_HI, and the low
order bits, GATAND_XHI_LO.
e. Compute GATAND(X) = GATAND_XHI_HI + (GATAND_XHI_LO + GATAND(Z)).
3. 1f 0 =< X < 3/32 then
a. Compute GATAND(X) = X + X*Q(X*+2), where Q is a polynomial
of degree 6.
4., 1f X < 0 then
3. Compute Y = GATAND(iX!) using steps 1 to 3.
b. Set GATAND(X) = =Y,

4
I
a
b
4

f

CALLING SEQUENCE:
Arctangent .wg.v = MTHSGATAND(x.rg.r)
INPUT PARAMETERS:

LONG = & ; define longword multiplier
x =1 « LONG ;: x is an angle in degrees

IMPLICIT INPUTS: none
OUTPUT PARAMETERS:
VALUE: G floating arctangent angle of the argument
IMPLICIT OUTPUTS: none
SIDE EFFECTS:
Signals: none
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00000004
00000004

NOTE: This procedure disables floating point underflow, enable 1nteaer
overflow, causes no floating overflow or other arithmetic traps, an
preserves enables across the call.
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Functions 16-SEP-1

MTHSGATAN ; G F ing Point Arc Tangen 4 01:25:15 VAX/VMS Macro V04=00 Page 17
2-00? MTHSG D 2 Standard G Flgoting Arc Tan -SEP-Iggk 1:53:21 MTHRTL .SRCIMTHGATAN.MAR; 1 . (10)
i}g jeee
1
?18 LENTRY MTHSGATAND, ACMASK ; standard call=by-reference entry
750 ; disable DV (and FU), enable IV
721 MTHSFLAG_JACKET ; flag that this is a jacket procedure in

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

; set handler address to jacket
: handler

case of an error in special JSB routine
RO/R1 = arg

call special GATAND routine
return = result in RO

50 04 BC 50FD
6F 10
04

MOVG  @x(AP), RO
22?’ MTHSGATAND _R7

®es®s 00,

~

o

“

()
CO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0 »—

ViV -0

~O O O 0000 00 00 00 CO 0O CO COCOCDC000 >

NOC ST TN MO OONONO:

~N N~~~
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MTHSGATAN ;: G Floating Point Arc Tangent Funct?ons 16-SEP-1984 01:25:15 VAX/VMS Macro V04-00 Pa 18
2-002 ﬁtHSGAtANDZB- Standard 6 F?oatinq Arctan -SEP-1936 ?1:52:;1 !HTHRTL.SRCJHTHGATAN.HAR:1 - (1
s ol .SBTTL MTHSGATAND2 - Standard G Floating Arctangent With 2 Arguments
§ FUNCTIONAL DESCRIPTION:
9; E GATAND2 = G floating point function
3; ; g E GATAND2(X,Y) is computed as following:
97 7 9 : 1f Y =0 or X/Y > 2++57, GATAND2(X,Y) = 90 # (si?n X)
597 737 : 1f Y > 0 and X/Y =< 2+257, GAtAnogix.V) = GATANDUX/Y)
ggz i § 3 If Y <0 and X/Y =< 2+#+57, GATANDZ2(X,Y) = 180 * (sign X) + GATAND(X/Y)
40 ;
597 741 ; CALLING SEQUENCE:
597 74§ :
gg; ;24 3 Arctangent2.wg.v = MTHSGATAND2(x.rg.r, y.rg.r)
597 745 : INPUT PARAMETERS:
597 749
00000004 0597 74 x = 1 * LONG : x is the first argument
00000008 gg; ;23 y =2 * LONG ; y is the second argument
gg; ;g? s SIDE EFFECTS: See description of MTHSGATAND
0597 75; s--
0597 75
8597 75
4OFC 0597 755 LENTRY MTHSGATAND2, ACMASK ; standard call-by-reference entry
0599 759 : disable DV (and FU), enable IV
8;33 75 MTHSFLAG_JACKET . flag that this is a jacket procedure in
60 00000000'GF 9 0599 MOVAB  G*MTHSSJACKET_HND, (FP)
05A0 : set handler address to jacket
0228 : handler
8SAO 758 : case of an error in special JSB routine
SO 04 BC SOFD 85Ag 759 MOVG ax(AP), RO : RO/R1 = argl
52 08 BC S50FD SQA ;g? : MOVG ay(AP), R2 : R2/R3 = arg2
§§2ﬁ ;g ; Test if Y = 0 or X/Y > 2¢+57
33 13 05AA 764 BEQL  INF oss ; branch to INF DEG if Y = 0
S¢ SO BOOF 8F AB O0SAC 765 BICW #*XB00F, RO, Ré : R4 = exponentTX)
55 52 gOOF ¥ Ag SBS 76 BICW #~X800F, R2, RS : RS = exponent(Y)
4 S A 58 76 SUBW RS. Ré& : R& = exponent(X) = exponent(Y)
03A0 8F S& B1 05 76 CMPY R4, #58+16 : congare R4 with 58
0 14 gg ; : BGTR  INF_DEG : if X/Y > 2+#57, branch to INF_DEG
5C2 771 : Test if Y>0or Y <0
SC 77; 3
5¢ B85 05C 7 TSTW R ; test the sign of Y
16 14 05C&4 774 BGTR A2PLUSD : branch to AZPLUSD if Y > 0
S0 BS ;cg 775 TSTW R : test the si?n of X
09 18 SEA ;;9 BGEQ ATPLUSD : branch to ATPLUSD if X >= 0
5CA 773 P Y <0 and X <0 and X/Y =< 2¢¢57
SCA 779 ;




e e g
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: Here if both X = 0 and Y

0. Signal INVALID ARG TO MATH LIBRARY

MTHSGATAN : G Floating Point Arc tan ent Funct’ons 16-S S VYAX/VMS Macr b= L)
2-08?A ﬂTHtGATANDZg- Standard 6 ?oating Arctan 8- E 1336 ?1 53 ; !HTHRTL SRCJNTngng MAR; 1 P (}?) o
35 10 CA B8SB8 MTHSGATAND R7D : RO/R1 GATAND(X/Y)
SO FDEF CF &2FD C ? SUBG?2 G_188. RO : RO/R1 : =180 + GATAND(X/Y)
04 g i 7 RET 3 return
g g § Y<O0and X >0 and X/Y =< 2+257
2C 10 g 9 MPLUSD:BSBB MTHSGATAND R7D RO/R1 = GAT A D(X/Y)
SO FDE6 CF 4OFD 05D ; g ADDG2 138. RO = : RO/R1 = 180 + GATAND(X/Y)
04 gg 730 - RET : return
§g€ ;33 § Y >0 and X/Y =< 2¢+57
DC 793 A2PLUSD:
23 10 SDC ;94 BSBB MTHSGATAND _R7D : RO/R1 = GATAND(X/Y)
04 gg; 795 RET : return
gg; ; 2 § Y =0 or X/Y > 2¢¢57
SOF 799 INF_DEG:
50 B85 O050F 0 TSTW RO ; test the sign of X
08 14 O0SE 1 BGTR 1% : branch if X > 0
0C 13 O0SE g BEQL 2% : branch if X =0
SO FDCF CF 70 SE Mova G_M90, RO : RO/R1 = GATAND(X/Y) = =90
04 gga g RET ; return
50 FDC1 CF 70 §SE8 9 1$: MOva 6_90, RO : RO/R1 = GATAND(X/Y) = 90
04 OSF RET ; return
SF1 8
SF1 809
SF1 0
5F1 1
SF1 i
SF1
SF; 4
SF 5
SFS 6
SF9 7
00 8

b e e e e e e e =B O O O OO OO OOO VOOV

50 01 OF 79 g
0
0

2%: ASHQ #15, M, RO : RO/R1 = reserved ogorand co180ed
: to CHFS ncn SAVRO/ 1 so handlers
; can change 7 the‘ want to continue.
55 00°'8F GA MOVZBL #MTHSK INVARGMAT, =(SP) ; code for INVALID ARGMAT TO MATH LIBRARY
00000000 GF 0 FB : Signal SEVERE error

CALLS ", G‘ltHiSSlGNAL
RET return if a handler says SS$_CONTINUE




glsagAiku : 6 Fl?ltgna Point Arc Tangent Fu&c‘!gus 12-55?-}332 ?}:sgii? AX/VMS Mac

o V04=00 Pa
MTHSGATAN R7 = Special GATAND routin -SEP- - (ig)

r
MTHRTL.SRCIMTHGATAN.MAR; 1
+SBTTL MTHSGATAND_R7 = Special GATAND routine
Special GATAND = used by the standard routine, and directly.

CALLING SEQUENCES:
save onythina needed in RO:R7
MOVG « RO

JSB MTHEGATAND _R7
return with result in RO/R1

; input in RO/R1

Note: This routine is written to avoid causing any inte?or overflows, floating

NN LA AN NN LN NN N RONINONONONONOND

OSSN =2 © O 00 NON N SN = © O 0G0 N0 WV 85 N = O 0 00 NOM N 8~ N = © O O NN N 8 N = O O O N WS W = O

501
501
501
501
501
501
501
1
201
§ } ov:rflous. or floating underflows or divide by 0 conditions, whether enabled or
not.
1
601 REGISTERS USED:
601 RO/R1 - Floating argument then result
601 RO:RS = POLYG
g } R6/R7 = Y during POLYG
601
601
601 MTHSGATAND _R7D: ; for local use only!
S0 52 46FD 0601 DIVG R2, RO
685 MTHSGATAND R7:: : Special GATAND routine
S0 S3FD 0605 1876 RO : R6 = X = argument
g 18 0608 BGEQ POS_ARGD
00 b3 s BRW NEG_ARGD ; Branch to negative argument logic

; Argument is positive

POS_ARGD :

SUBW3  #*X3FD8, RO, Ré

56 50 3Fp8 gr A3 060 Argument is less than 3/32

A 19 061 BLSS SMALLD : branch to small argument [ogic
56 006D gf ?1 061 CMPW #*X006D, Ré6 : Argument is greater that 11,
6 9 BLSS LARGE_AﬁGD : branch to lLarge argument logic

; Logic for positive medium sized arguments. Get pointer into GATAND_TABLE.

NNNNNOOOOOO OO OO VWIS S S

1A
1C
€
56 56 FF S’ 9¢c 061C ROTL  #-1, R6, R6 : R6 = index into MTHSSAB_ATAN table
S FFFFFFOO 8F CA 1 BICL 3-256 R6 : 2ero high order bits of index
g '‘GF D 8 MOVAL  G*MTHESAB_ATAN_V, R 3 R§ = address of RTL vector ontrz
*GF F ADDL  G*MTHSSAB ATAN_V. R : R3 = address of MTHSSAB_ATAN table
56 6346 536 MOVB (R3)[R6),RE : R6 = offset into GATAND_TABLE
S6 881 CF46  7E D63A MOVAQ GATAND_TABLECR6], R6  ; R6 = pointer to XHI
:: § Compute 2
s 70 064 . MOVQ  (R6)+, R2 : R2 = XHI
54 4SFD 064 MULG n*. RO, Ré P RG = X*XHI
4 4OFD 064 ADDG? #1. R& R4 = 1 ¢+ XeXHI
3 &%ro "8 SUBG? R2, RO ‘RO = X = XHI
46FD -s‘ DIVGZ R4, RO TRO =2 = (X = XHI)/Z(1 + X#XHI)
322 § Evaluate 2+P(2++2)
75 70 :gk i MOva RO, =(SP) : Push 7 onto the stack
5 44FD nsgr 7 MULG2 RO, RO s RO = Ze#2
FCOE CF 06 SSFD 0658 87 POLYG RO, #GATANDLEN1-1, GATANDTAB1




MTHSGATAN - G Floating Point Arc Tangent Func ?ons S P-19 4 01: S VAX/VMS Macro V04-00
DL008 ATHSGATAND R7 o Specisl CaTans roncinon® 18-3EP-198% 91:83:17 YAYANTS Macqo ¥04c00 mar:1 P29 (33,
17 : RO = P(2*+*2)
gi 44FD 78 MULG (SP)+, Rg : RO = GATAND(Z) = 7+Q(Z2+*+2)
68?0 7 ADDG (R6)+, R : RO = GATAND_XHI_LO + GATAND(Z)
66 GOFD 066A 0 ADDG (R6), RO : RO = GATANDTX) = GATAND XHI Ml +
E 3 (GATAND_XHI_LO + GATAND(2))
05 RSB : Return
s
009F 31 Q66F S SMALLD: BRW SMALL _ARGD ; Dummy label used to avoid adding
6 9 F an extra insrtuction in the
6; ; medium argument logic
g; g : Large positive argument logic.
7 G
67 9§ LARGE ARGD
gy wan i R SE R TRl
FCBB CF 06 8 SSFD g?g gs POLYG 8 tcitAuoLe~1-1 sArAubrag1 ey
- t
SO S6 44FD 6§S 9 MULG : RO = =GATAND(Z) = =Z+P(W**2)
50 FD22 CF 4OFD 0689 898 ADDG s_éo. RO : RO = GATAND(X) = 90 - GATAND(2)
05 93 RSB ; Return
13
30; : Logic for negative arguments
904
905 NEG_ARGD:
56 SO 909 SUBW3  #*XBFD8 RO, R6 : Argument is less than 3/32
90 BLSS SMALL AﬁGD : branch to small argument (ogic
56 90 CMPW #*x008D, : Argument is greater than 11,
?0 ; BLSS N_LARGE ARGD : branch to Large argument logic
3}1 ; Logic for negative medium sized arguments. Get index into GATAND_TABLE.
56 91§ . ROTL #-1, R6, R6 . R6 = index into MTHSSAB ATAN table
56 F 914 BICL  #-256, Ré : cicar high order (unused) bits of ind
sg 915 MOVAL G*ntuisAa ATAN_V, g ; address of RTL vector ontrz
5 919 ADDL G‘HTHSSAB ATAN V. R : R3 = address of MTHSSAB_ATAN table
91 MOVB (R3)CR6] : R6 = offset into GATAND_TABLE
56 g}g MOVAQ  GATAND tiaLstabl R6 : R6 = pointer to XHI
8 ? E Compute Z
9 § : MOVQ  (R6)+ nz : R2 = XHI
54 9 MULG3 R2, RO, : R& = X+XHI
54 924 SUBG R& ", s R4 =1 = XeXH] = 1 ¢ Xe(=XH])
925 ADDG 8 s RO =X + XH]l = X = (=XHI])
§ ? : DIVG R : RO =2
3 g E Evaluate Z*P(Z+**2)
3 ? ’ MOVQ RO, =(SP) : Push Z onto the stack
MULG2 RO, RO : RO = Z2%#2
FCSA CF 9 i POLYG RO, #GATANDLEN1=-1, GATANbTAg1
o : RO = P(Z%+2)




gy

FC3A &F

09
FC80 C: &5

'nwo-n-n_.w;

oOMmP
VIOOTU OO =D OY-—

FC41 CF

4
Point Arc Tangent Func Qons 16-SEP=-1984 :15 VAX/VMS Macro V04-00 [5F)
7 = Special GA'AND rout‘no 2-SEP-1336 5?:}1 MTHRTL .SRCIMTHGATAN.MAR: 1 ot (iS)
MULG (SP)+, R8 : RO = GATAND(Z) = Z2+*P(7*+2)
SUBG (R6)+, R ; RO = GATAND_XMI_LO + GATAND(2)
SUBG (R6), RO : RO = GATANDTX) = GATAND XHI Ml +
3 (GATAND_XHI_LO + GATAND(2))
! RSB : Return
§ Logic for Large negative arguments
N_LARGE _ARGD:
DIVG RO, G Hl.g. R6 3 Rs =W=1/ix
MULG ns. RS, R : RO = Wee?
POLYG RO, #GATANDLEN1-1, GATAND 331 -
: ] L 2
MULG R6, RO 3 Rg = GATAND(W) = WeP(We#2)
SUBGZ 6_90, RO : RO = GATAND(X) = GATAND(W) = 90
RSB : Return

§ Small argument logic.

SMALL_ARGD:

%0 0 00 00000 O O O O OO O O OO OO OO OO OOOOOOOOOOOOOOO

NNNNOOAOAONONO OO O VYNNIV S B BB

NN =2 O O 00 NOM NS N = O O G0 N ON W 8N LN =2 © O 00 NN NV ES LN = OO GO O N B~

OVG RO, Ré ;

BEQL 33 :

BICW :*xgoo , RO ;

CMPW  #*X3E70. RO :

BLSS 1$ :

MULG3 G _PI_OV_180_M_64, R6, RO:

BRE 28 3

1$ MULG2 RO, RO :
POLYG RO, #GATANDLEN2-1, GATANDT

MULG2 R6, RO ;

28 ADDW  #*X60, Ré ;

ADDG2 R6, RO ;

3s: RSB 3

R6 = argument = X

RO = iX!

Compare 2*-26 to X!

Needs pol¥nonial evaluation
RO = X+*(pi1/180 - 64)

RO = Xwx2

AB2

RO = Q(X*x2)

RO = X*Q(X*%2)

R = X#2+nf

RO = GATAND(X) = X#2#*26 + X+Q(X**2)
Return

=
AN




MTHSGATAN : G Floating Point Arc Tangent Funct?om 16=-SEP=1 1: § VAX/VMS Macro V04-00 Page L
Symbol table v . 3 -SEP=-1 334 ? Sg 5 MTHRTL . SRCIMTHGATAN. mAR;1 9 (i’%) 2=
APLUS &1; B 1
AT1PLUSD SD3 R 1
A2PLUS 41E R 1
A2PLUSD PC R 1
ACMASK H 4 F;
GATANDLENT =
GATANDLEN = 7
GATANDTAB i 1
GATANDTAB?2 78 R 1
GATAND TABLE 1FO R 1
GATANLENY = 0
GATANLEN = 007
GATANTAB 1 & 81
GATANTAB? 800 1 R 1
GATAN_TABLE 000008 R 01

180 00003C0 R 01
e-m1.0 0000300 A 01
G_M90 ooosge R 01
G_MPI_OVER_2 00001D8 R 01
G_Pl 00001C8 R 01
G_PI_OVER_ 8000 100 R 01
G_PI_OVER_2_HI 00001E0 R 01
G_Pl OVER LO 000001E8 R 01
G Pl OV 18 H 64 000003A8 R 01
IRF ~ 00000421 R 01
INF_DEG 0000SDF R 01
LARGE _ARG 0000484 R 01
LARGE ARGD 00000672 R 01
LONG = 00000004
MTHSSAB_ATAN V eexenexe X 00
MTHSSJACKET_AND sexxnnes X 0
MTHSSSIGNAL™ *""'*' X 00
MTHSGATAN 008 Cs RG 01
MTHSGATANZ 8 RG 01
MTHSGATAND 000 3? RG 81
MTHSGATAND?2 RG 1
MTHSGATAND _R7 5 RG 01
MTHSGATAND "R7D 8 601 K 01
MTHSGATAN_ R7 80 447 RG 01
MTHSGATAN"R7D 0000443 R 01
MTHSK _INVARGMAT bbb X 00
NEG AlG R 01
NEG_ARGD I 1
N L‘RGE ARG I 1
N LARGE ARGD I 1
:gg ARGD : }
SMACL @ 1
SMALLD [ 1
SMALL _ARG i 1
SHALL ARGD 1] 1
v

) = .- L R
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MTHSGATAN : G Floating Point Arc Tangent Funct?ons 18-55?-13g4 1:5;:15 AX/VMS Macro V04=00 Page qk
Psect synopsis ~SEP=-1984 11:23:21 [MTHRTL.SRCIMTHGATAN.MAR;1 (12)

becs e s ecseseo== b

! Psect synopsis !

e ccccscsnscase o §

PSECT name Allocation PSECT No. Attributes
. ABS . 8008090? ( ?.) 80 ( 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
_MTHSCODE 0000745 ( 1861.) 01 ( 1.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LONG

B R T R L L 3

! Performance indicators !

B T e e L L L +

Phase Page faults CPU Time Elapsed Time
Initialization 34 0:00: .Og 0:00:01.17
Command processing 114 :00: .g 8: 0: ;.go
Pass 1 120 :00:02.54 :00:07.51
Symbol table sort :00:00.03 0:00: 0.?3
Pass 18 0:00:02.14 0:00:08.38
Symbol table output 0:00: .Og 0:00:00.0
Psect synopsis output 3 0:00:00.0 0:00:00.0
(ross-reference output 0 0:00: 2.20 0:00:00.0
Assembler run totals 460 0:00:05.51 00:00:20.98

thg working sgt Limit was 1050 pages.

16379 bytes (32 pages) of virtual memory were used to buffer the intermediate code.

There were 10 pages of symbol table space allocated to hold 54 non-local and 8 local symbols.
1033 source Lines were read in Pass 1, producing 24 object records in Pass 2.

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

D TR +
i Macro Llibrary statistics i

Macro Eibrary 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:MTHGATAN/0BJ=0BJS :MTHGATAN MSRCS$:MTHJACKET/UPDATE=(ENHS :MTHJACKET) +MSRC

PSE
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