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TITLE MTHSDTAN - ?ggghe g;:cgsion Floating Point Tangent routine
.IDENT /1=013/ : File: MTHDTAN.MAR EDIT:SBL1013
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FAC]LITY: MATH LIBRARY
ABSTRACT:

MTHSDTAN is a function which returns the double precision floating point
tangent of its double precision floati na Bo1nt radian argument. The call is
standard call-by-reference. It JSB to MTHSDTAN_R7

MTHSDTAND is a function which returns the double precision floating point
tangent of its double precision floati n? goint degree argument. The call is
standard call-by-reference. It JSB to MTHSDTAND R

VERSION: 01
HISTORY:
AUTHOR:
Peter Yuo, 29-Jun=77: Version 01

MODIFIED BY:
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; Detailed Current Edit History -SEP-1984 ?1:53:24 MTHRTL.SRC J THDTAN.MAR; 1

OO0 O0O0O0O0OOODOO0OO0OOO0OOOOO0O0DOOOOO0O0O0OOOCOO0O00 DT
=il =l=l=lelelelelelelelelelelelelalalaleleclelalalalalalelelel=l=d""] -<r-
OO0 O0O0O0O0OO0O0OO0OO0OOOOOOOOOOO0OOOOO0O0OOOOOO0O
(=lelelelelelelalalelalelelalelelalelelalalelelelalelalelalalalealelelela]
VOO NV S AN = O 000 NN WSS LN = OO0 00 NN S AN = O 0 0 ~NON

LA TR T A LA TE PR TR PR PR FE PR PR TR TR FA PR PR PR TR PR PR PR PR TR PR PR PR PR TN PR PR PR T

00000000 000000000000 NN NNNNN~N~N~wNoO-o OO OO ONONONON

.SBTTL HISTORY ; Detailed Current Edit History

ALGORITHMIC DIFFERENCES FROM FP=11/C ROUTINE: none

The result is reserved operand when DCOS(X) = 0, instead
of Largest or smallest representable floating number .

Edit History for Version 01 of MTHSDTAN

01-2 Error handlin? mechanism changed. Instead of having

MTHSFLG_JACKET at tho entrance, MTHSSERROR_ CONT is stored on the

top of the stlck ranc so when error hafpened in MTHSDSIN or MTHSDCOS

aossaae be hided auaa but will get signalled in MTHSDTAN.

0-3 HTHS&ERRO changed to MTHSSSIGNAL.

MTHSSERROR_CONT chanacd to HTHSSSIGNAL CON

MTHS_... changed to iy

Chan?o error handling mechanism. Put error result in RO:R1 before

call MTHSSSIGNAL 1n ordor to allow user modi ‘ error result
1-001 - g ate version number and coﬂlri?ht notice. JBS 16-NOV-78
1-00; = Changed MTH__FLOOVEMAT to MTHSK_FLOOVEMAT. JBS 06-DEC-78
1-80 - Removed $SRADEF macro - not needed. JBS 16-D 5 C-
1-004 = Add ' to the PSECT directive. igs 22-DEC-7
1=005 - Declare oxternals. SBL 17=May=-19%
1-006 - Rearrange code to handle exccptions 8orrectly. SBL 17-May=-1979
1-007 - Add JSB entr: point. JBS 16-AUG~-1
1-008 - Signal excep ions correctly. JBS 16-AUG-1979
1-009 - Correct a typo in edit 007. JBS 17-AUG-1979 k
1-010 - Make CALL entrg use JSB routino. Correct error handling.

Do COS beforc IN SBL 31-0ct=1979

1-011 - ree entr; points. RNH 8-MAR-1981
1-012 - and MTHSDTAND R7 to JSB to MTHSDSINCOS_R7 and

Hodifg H HSDTAN_R
MTHSDSINCOSD _R7 " instead of MTHSDSIN_R7, MTHSDCOS_R7, and
MTHSDSIND_R7, MTHSDCOSD_R7. RNH 27-AUG-81,

1-013 - Use general mode addresSing. SBL 30-Nov=-1981




MTHSDTAN : Doub ¢
013 A

DECLAR

e b

J 1
sion Floating Point Tangen 16=-SEP-1984 01:22:34 VAX/VMS Macro v04-00 Pa
; Declarat vogPart of Modul 6-SEP-1934 ?1:55:?4 !HTNRTL.SRCJHTNDTAN.HAR;1 - (g)

.SBTTL DECLARATIONS ; Declarative Part of Module

ov
=9
we

I

INCLUDE FILES:

; EXTERNAL SYMBOLS:
.DSABL GBL

LEXTRN MTHSDSINCOS R7
LEXTRN MTHSDSINCOSD R7
LEXTRN MTHSK _FLOOVEMAT
LEXTRN MTHESSIGNAL
LEXTRN MTHSK_FLOUNDMAT
.EXTRN MTHSSJACKET_TST
: EQUATED SYMBOLS: none
: MACROS:
$SFOEF ; Define SF (Stack Frame) symbols

: PSECT DECLARATIONS:

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

0000

OWN STORAGE: none

CONSTANTS:
00000004 X = 4 ;Position of argument from AP,
D_SMALLEST _DEG:
EE04365 LONG  “X2EE04365
FBED31E .LONG “XOFBED31E
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OO0 00NN WM = O 000NN AN = OO 00 NON N S LN = O 0 00 NON N BN LN —

N I I I e I I e el

[elelelelelelelelelelelelelels]




K 1
ion Floating Point Tangen 16-SEP-1984 01:22:34 VAX/VMS Macro v04=00 P
ndard Doublg Prcc‘siongrl -SEP-19gk ?1:35:24 MTHRTL.SRCIJMTHDTAN.MAR; 1 -

.SBTTL MTHSDTAN = Standard Double Precision Floating DTAN

-

P

"
D

B I B e e T QU S I S S Y P S A R O T R e e P P T e g ) [ 7.1 a]

3 e frg

ocCc

+
+

FUNCTIONAL DESCRIPTION:
DTAN = double precision floating point function
For algorithm, see MTHSDTAN_R7.
CALLING SEQUENCE:
DTAN.wd.v = MTHSDTAN(x.rd.r)
INPUT PARAMETERS:
X.rd.r Address of value of angle in radians.
IMPLICIT INPUTS: none
OUTPUT PARAMETERS:
VALUE: double precision floating tangent of the argument
IMPLICIT OUTPUTS: none
COMPLETION CODES: none
SIDE EFFECTS:
See MTHSDTAN_R7

=i memdmd=l=l=l=lelelalelelelelclelalelalalelealaleleleclalaleslalal=~00 T u
OO0 000O0O0OCO0O0O0O0O0OO0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0OO0 &2

NNV =2 b i —2 3> 3> 3> 3> 3> 00 0000 00 G0 00 00 00 00 00 00 00 00 00 00 00 00 G0 O 09 09 00 00 00 00 00 0D 00 0 00 00 00 0o 0O GO 0D

AR T AT E PR TR PR TR PR PR PA TR PR TR PR PR FRATA A PA PE TRA TR PR TR TR PR TR PR TR 1

4OFC LENTRY MTHSDTAN, “M<IV, R2, R3, R4, RS, R6, R?>
; standard call-by-reference entry

; disable DV (and FU), enable 1V

~NOCONONONONONONONONONWNYWNTWNWWMIVAWVAIWAWNSES 35 85 85 85 85 85 55 5 B NN NN e .
OV NOWVSUWN = O VO NO VS NN = OV NO VIS N = OV N WIS WD o n

MTHSFLAG_JACKET

6D 00000000°'GF  9E MOVAB  G*MTHSSJACKET_HND, (FP)

; set handler address to jacket

(=l = === e e e = = = e ottt ottt =l =l =l L L e e e = o e o o o e e oo oo

[=lelelelalelelelel=d=d=d=
—d ed ek ek 2 O OO O0OOO

handler
50 04BC 70 17 MOVD aX(AP), RO : RO/R1 = argument
01 10 17; BSBB HTHSDTiN_R? ; Get the tangent
06 17 RET ; With result in RO-R1
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FUNCTIONAL DESCRIPTION:
DTAN = JSB entry point
Algorithmic ste ﬂ’:
1. ouguto DSIN and DCOS.
is zero we have an error.
Rtturn pSIN /7 pCoS.
CALLING SEQUENCE:

MOVD argument, RO
JSB MTHSDTAN_ R7

INPUT PARAMETERS:
RO / R1 contains X
IMPLICIT INPUTS:
NONE
OUTPUT PARAMETERS:
The result is the tangent of X, in double precision.
IMPLICIT OUTPUTS:
NONE
SIDE EFFECTS:

(TR TR PR TR TE TR PR TR TR TR PR PE PR PR PR TR A PR IR P A A TR A PA LA LA LA DA LA LA DA LA A LA LA 2

HTHSDTAN R7::
00000000 GF 1g JsB G*MTHSDSINCOS_R7 ; Compute DSIN(X) and DCOS(X)
™ T 1STD R2 : Is DCOS(X) zero ?
6% 13 BEQL COSZER : 1f yes, then ’o to common error path
5 66 DIVD2 RZ2, RO ; Compute DSIN /7 DCOS
05 RSB : Return.

[=lelelelelele el e el == = e e e = e e e e e e e e = e e o o o
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FUNCTIONAL DESCRIPTION:
DTAND =~ double precision floating point function
For algorithm, see MTHSDTAND_R7.
CALLING SEQUENCE:
DTAND.wd.v = MTHSDTAND(X.rd.r)
INPUT PARAMETERS:
X.rd.r ;Address of value of angle in degrees.
IMPLICIT INPUTS: none
OUTPUT PARAMETERS:
VALUE: double precision floating tangent of the argument
IMPLICIT OUTPUTS: none
COMPLETION CODES: none
SIDE EFFECTS:
See MTHSDTAND_R7

A AR TR LA LA T E PR TR PR T A TR TR PR TR TR TR PR PR AT TR PR PR A PR PR PR PR PR TR 1

4OFC .ENTRY MTHSDTAND, *“M<IV, R2, R3, R4, R5, R6, R7>
: standard call-by-reference entry

; disable DV (and FU), enable IV

NIAAINNININIAININLNINIAININI NI NI NN NININI NN NINININININININININININININON)

i
-3
4
&
4
4
4
4
4
4
4
4
5
]
5
5
3
5
5
5
5
5

s
t
L :
5
3
;
0
1
§
%
5
3
8
9
0
1
g
4
5
6
7
8
9
0
1
¢
4
5
6
7
8
9

MTHSFLAG_JACKET

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

; set handler address to jacket

= ==l == = = e e e o o "0 "0 0"d b s d =l =l =l =lelelelelelelelele =l ===
COO0O0O0O0O0O0O0O0O0O0000O00O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0O0O0O0O0OOOOO0O0OO0O

N ANOAIN NN NININI N NN NN NI NN NN NN NN N NN NN N NN NNV NONNLNININLNININONONONOND

Vil oo ocococooorororoor OO OO OO OO OO O OO OO OO OO O OO OO O™

: handler
50 04 BC 70 60 MOVD X (AP) : RO/R1 = argument
01 10 61 BSBB nrnsoriuo _R7 ; Get the tangent
04 62 RET : With result in RO-R1
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1-012 ﬁTHgDTAND-R, ="JS8 entry point ’ 6-559-1934 ?1:55=34 MTHRTL.SRCIMTHDTAN.MAR;1 - O¢ (;) Sy
gg .SBTTL MTHSDTAND_R7 = JSB entry point g.g
69 304 GE(
2 g ; FUNCTIONAL DESCRIPTION: tg;
8 2 9§ ; DTAND = JSB entry point =}:
8 6 271 ; Algorithmic stcgs: M1
8 6 7; : 1. Make sure t st she absolute value of the argument is greater MTI
0036 273 ; than 180/pi*2+128 M1
0036 274 : g. conButo DSIND and DCOSD. | o'
822 ;S : 2 g:t gosgsiaozyrgéogs have an error. gg.
: . urn 3
Ogb ?? : VAl
8 2 ;g : CALLING SEQUENCE:
§0§6 go : MOVD araunent. RO
oge 1 JSB MTHSDTAND_R7
0036 8§ 3
0036 83 ; INPUT PARAMETERS: PSi
0036 B4 ; -
00;6 85 ; RO / R1 contains x .
0036 86 ; M
0036 87 :; IMPLICIT INPUTS:
0036 B8 ;
0036 89 . NONE
0036 90 ;
0036 91 ; OUTPUT PARAMETERS:
0036 9§ : Phi
88;2 34 : The result is the tangent of x, in double precision. 1;1
ooge 95 ; IMPLICIT OUTPUTS: Cor
80 6 96 ; Pa:
032 97 ; NONE Sy
003 98 ; Pa:
0036 99 ; SIDE EFFECTS: Sy
0036 300 : Psq
0036 01 ; NONE Cre
80 6 02 :-- As!
036 03 MTHSDTAND R7::
52 S0 70 08 6 304 MOVD RO, RS ; Save_argument The
52 8000 8F AA 9 305 BICW  #*X8000, ag : R2/R3 = !argument! 331
52 0300 8 B! 09 CMPW  #°X0300, R ; Compare !arg! with 2++=121 The
o0 15 004 8 BLEQ  20% : No possible underflow, compute DCOSD 8
S2 BB AF N 4 8 CMPD D_SMALLEST_DEG, R2 : Possible underflow, use better check |
g? 19 49 09 BLSS 20$ : No possible underf (ow compute DCOSD
e 73 48 10 1STD R2 : Check for argument = )
11 12 4D 1" BNEQ UNFL : If ara not 0 go to underflow logic
50 72 4F 1; CLRD RO : Load RO/RT with zero
0 gl }‘ 208 RSB : Return with value = 0 Na
00000000 GF 1 52 15 JSB G*MTHSDSINCOSD_R7 : Compute DSIND(X), and DCOSD(X) i
5 7 5 1? ISTD  R2 ; Is DCOSD(X) zero ? " 7
1 SA 1 BEQL COSZER 3 yes, then go to common error path
50 82 gc 13 DIVD2 R2, RO ; Compute DSIND / DCOSD 01
65 50 RSB : Return, ™
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COMMON ERROR CODE

Underflow; if user has FU set, signal

MOVPSL S
CALLS l ?8;1H$SJACKET TST

BLBC

MOVZWL sriu SAVE_PSW(FP),
CLRL

BBC #6, R2, 20$
PUSHL (SP)

MOVZBL

CALLS  #2, G*MTHSSSIGNAL
RSB

3 Come here if COS value is zero.

" PUSHL  (SP)
MOVZBL cnrnsx FLOOVEMAT,
ASHQ  #15, RO

CALLS #2, G‘HTHSSSIGNAL
RSB

.END

#MTHSK_FLOUNDMAT,

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

98¢ 01:22:34  YAX/VMS Wacro V04=00 Page

9 |
MTHRTL.S J MTHDTAN.MAR; 1 (8)

error. Always return 0.0

R2 = user's or jacket routine's PSL
RO = TRUE if JSB from jacket routine
branch if user did JSB
aet user PSL saved b‘

= result. LIBSSIGNAL uill save in
CHFSL _MCH_ RO/R1 so any handler can fixup
has user enabled floatin? underflou’
yes, return PC from spoc al routine
trap code for hardware loating underflow
convert to MTHS_FLOUNDMAT (32-bit VvAX-11
exception code) "

gnal (condition, PC)
return

Push '‘caller'' PC
Condition value

RO/R1 = reserved operand
Signal an error

Return to caller
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Symbol table 6=SEP=1984 11:22:54 [MTHRTL.SRCIMTHDTAN.MAR;1 (8)
COSZER 80000084 [
D_SMALLEST_DEG 0000000 R
MTHSSJACKET_HND sewweses
MTHSSJACKET _TST wwwewwer X
MTHSSS IGNAL LA AL AL X 0
MTHSDSINCOSD R7 weeseesse X (0
MTHSDSINCOS_R7  wewsewse x
MTHSDTAN 0000008 RG 8
MTHSDTAND 0000026 RG
MTHSDTAND R7 000000 g RG 0
MTHSDTAN_R7 00000018 RG 0
MTHSK_FLOOVEMAT wwewvene ) 88
MTHSK _FLOUNDMAT weseswew %
SFSW_SAVE_PSW = 00000004
UNFL 00000060 R 02
X = 00000004
B +
! Psect synopsis !
e mccnccrcss e -
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ¢ 0.) 00 ¢ 0.) NOPIC WUSR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000000 ( 0.) 01 ¢ 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
_MTHSCODE 00000096 ( 150.) 02 ( 2.) PIC WUSR CON REL LCL SHR EXE RD NOWRT NOVEC LONG
fm e e o e o o o 4+
! Performance indicators i
D e
Phase Page faults CPU Time Elapsed Time
Initialization 33 00:00:00.09 00:00:00.84
Command processing 112 00:00:00.70 00:00:06.99
Pass 1 121 00:00:01.46 00:00:06.06
Symbol table sort 0 00:00:00.03 00:00:00.13
Pass 2 Th 00:00:00.90 00:00:03.69
Symbol table output 3 00:00:00.0; 00:00:00.§5
Psect synopsis output 2 00:00:00.0 00:00:00.33
Cross-reference output 9 00:00:00.02 00:00:00.?0
Assembler run totals 34 00:00:03.2 00:00:18.30
Th; working set Limit was 900 pages.
6631 byies (13 pages) of virtual memory were used to buffer the intermediate code.
There were 10 pages of symbol table space allocated to hold 44 non-local and 3 local symbols.
415 source Lines were read in Pass 1, producing 16 object records in Pass 2.
9 pages of virtual memory were used to define 8 macros.
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Macro Library name
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88 GETS were required to define & macros.
There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LISS:MTHDTAN/OBJ=0BJS:MTHDTAN MSRCS :MTHJACKET/UPDATE=(ENHS:MTHJACKET) +MSRCS:

M1
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