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9 DECLARATIONS  ; Declarative Part of Module

9 MTHSTAN = Standard Single Precision Floating TAN

g MTHSTAN_RS = JSB entry point .
MTHSTAN R4 - JSB entrg point

5 MTHSTAND - Standard Single Precision Floating TAN

2 MTHSTAND_RS5 = JSB entry point

7 MTHSTAND_R4 - JSB entry point
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LTITLE MTHSTAN : F oating Point Tangent routine

: (TAN, TAND)
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.IDENT /1-020/ P File: MTHTAN.MAR EDIT:RNH1020
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COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
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‘iAClLlTY: MATH LIBRARY
ABSTRACT:

MTHSTAN is a function which returns the floating point_tangent
of its single grecision floating point radian argument. The call is
standard call-by-reference. It does a JSB to MTHSTAN_RS.

MTHSTAND is a function which returns the floating point tangent
of its single grecision floating point degree argument. The call is
standard call-by-reference. It does a J/SB to MTHSTAND_RS.

MTHSTAN_RS5, and MTHSTAND_RS are JSB entr‘ Boints that JSB to MTHSSINCOS_RS
and MTHSSINCOSD_RS respectively. MTHSTAN R4, and MTHSTAND R4 cannot use
the above two routines because the‘ are _R4 routines, so they JSB to
MTHSSIN_R4, MTHSCOS_R4, and MTHSSIND_R&4, "MTHSCOSD_R4 routines.
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VERSION: 1
HISTORY:
AUTHOR:
Peter Yuo, 29-Jun=77: Version 01

MODIFIED BY:
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n
iled Current Edit History 6-SEP-19 1:27:19 [MTHRTL.SRCIMTHTAN.MAR;1
8 .SBTTL HISTORY ; Detailed Current Edit History
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ALGORITHMIC DIFFERENCES FROM FP=11/C ROUTINE: none

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

Edit History

01-2 Error hondlin? mechanism changed. Ins

tead of
MTHSFLG_JACKET at the entrance, HTHSSER
a
L

ad havi
ROR_CONT i
fpenod i
aet sign
THSSIGN

n

OO0 O0O0O0O0O0O0O0O0O0O

top of the stack frame so when error
the message will be hided away, but wi

01-3 The call to MTHSERROR_CONT is changed to
0-4 MTHSSERROR changed to MTHS$SSIGNAL.
MTHS_... changed to MTH__....

Changed error handling mechanism. Put error result in RO before

calling MTHSSSIGNAL in order to allow user nodif¥ error result.
= Put version number in standard format (three digits of edit

number) and usdate copyri?ht notice. JBS 16-NQV-78

Change MTH__FLOOVEMAT to MTHSK_FLOOVEMAT., JBS 07-DEC-78
Remove $SRADEF macro - not needed. JBS 16-DEC-78
Add "'_"" to the PSECT directive. JBS 22-DEC-78

Fix error handling and detection., SBL 02-Feb-79

Declare externals. SBL 17-Hax-1979

Add JSB entr{ point. JBS 16~-AUG-1979
Make external references Longword, and remove MTH$SSIGNAL_CON

when doing our own signal. JBS f6-AUG-1979

Correct a typo in edit 011. JBS 17-AUG=1979 : )
Have CALL entry JSB to JSB entry. Use correct signalling

technique for JSB entry. SB% 31-0ct=1979
Reduce argument Limit to 2+*+30 to match SIN/COS. SBL 2-Nov=1979
Added degree entry ?oints. RNH 8-MAR-1981 :
Undo edit 1-015. SIN/COS can now accept this argument Limit, RNH 26-AUG-8
aag g;n:sena¥5. and MTHSTAND_R5. Rearange the routine for simplicity.
Change external references from W* to G*. RNH 06-0ct-81
Missed a W*. RNH 08-0ct-81

red on the
IN or MTHSCOS
in MTHSTAN.
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THSTAN ; Floating Point Tangent routine 16=-SEP=1984 01:51:57 VAX/VAS Macro v0N4&=00 P
=020 DECLARAT 8NS : Decla?at‘ve Part of Modul 6-SEP-1954 1:27:19 [MTHRTL.SRCIMTHTAN.MAR;1 e (g)

LSBTTL DECLARATIONS : Declarative Part of Module

: INCLUDE FILES:

EXTERNAL SYMBOLS:

TRN MTHSCOS R4

TRN MTHSK _FCOOVEMAT
TRN MTH$$SIGNAL

TRN MTHSK _FLOUNDMAT
TRN MTHSSJACKET_TST
TRN MTHSSIND_R&
TRN MTHSCOSD_R4

mmmmmmmmm
€ 3¢ ¢ > >C > ¢ >

: EQUATED SYMBOLS:

2EE10365 F_SMALLEST_DEG = “X2EE10365

: MACROS:
$SFDEF ; Define SF (Stack Frame) symbols
: PSECT DECLARATIONS:

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

0000
OWN STORAGE: none
CONSTANTS:

X = 4 ;Position of argument from AP.

— e ) el ) e ) ) el il e e D e e e e D e D D D D e D e D el D e e e e D D e i el
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00000004
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403cC LENTRY MTHSTAN, “M<IV, R2, R3, R4, R5>
; standard call-by-reference entry
; disable DV (and FU), enable IV
MTHSFLAG_JACKET
6D 00000000°'GF  9E MOVAB  G*MTHSSJACKET_HND, (FP) )
; set handler address to jacket

M1
MTHSTAN Floating Point Tangent routine 16=-SEP=1984 01:51:57 VAX/VMS Macro v04=00 P 4
1-020 MTHSTAN : Standard Single Precision Flo 6-SEP-1984 1:27:19 [MTHRTL.SRCIMTHTAN.MAR; 1 — (4)
§§ }23 .SBTTL MTHSTAN =~ Standard Single Precision Floating TAN
141
08 14; e

88 }2‘ f FUNCTIONAL DESCRIPTION:

88§ }25 :TAN - single precision floating point function

000 169 ; For algorithm, see MTHSTAN_RS.

000 148 ;

0000 149 ; CALLING SEQUENCE:

8008 150 ;

00 121 : TAN.wf.v = MTHSTAN(X.rf.r)

0000 1S§ :

0000 153 : INPUT PARAMETERS:

0000 154 ;

0000 155 ; X.rf.r Address of value of angle in radians.

0000 156 :

0000 157 ; IMPLICIT INPUTS: none

0000 158 ;

8 8 }23 : OUTPUT PARAMETERS:

80 8 }31 g VALUE: floating tangent of the argument

8 8 } f P IMPLICIT OUTPUTS: none

8 8 } § COMPLETION CODES: none

0000 167 ; SIDE EFFECTS:

0000 168 ;

0000 1 : NONE
0000 1 :
0000 171 ;
0000 1

0000 1

0000 1

0002 1

0002 1

8 g 3

0005

0009

8 3 : handler

S0 04 BC 50 0009 178 MOVF aX(AP), RO ;: RO = argument
01 10 000D 179 BSBB MTHSTAN_RS ; Get the tangent
04 O000F 180 RET : Return with result in RO
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SBTTL MTHSTAN_RS = JSB entry point
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FUNCTIONAL DESCRIPTION

TAN = single precision floating point function
Algorithmic steps:
1. Congute SIN and COS in one JSB. Neither computation should fail.
. If COS is zero, error MTHS_FLOOVEMAT and return with reserved operand.
Return SIN / COS.
CALLING SEQUENCE:

MOVF argument, RO
JSB MTHSTAN_RS

INPUT PARAMETERS:
RO contains x
OUTPUT PARAMETERS:
NONE
IMPLICIT OQUTPUTS:
NONE
RESULT VALUE:
The tangent of x
SIDE EFFECTS:

S TR TEATEANEIETETEATEIETETETE PR FRE FE FE TR PR PR PR PR PR PR PR PR PR P PR PR PR P PR PR PR Y TR
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mMMMMMO P00 0000000000000 00O0O00O0O0O0O0O0OOCOOOO0O0OOOOCDOTOOO
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NONE
H;;STAN_RS::
00000000 EF 16 JSB MTHSSINCOS_RS ; Compute SIN(X), and COS(x)
51 53 TSTF Rl : Is cOS(x) EaL 0 ?
046 13 BEQL 20% ; 1t so, error
50 51 46 DIVF2 R1, RO : Compute SIN(x) / COS(x)
05 RSB : Return to caller
3 Branch to common error code
208:
00csd 3N BRW COSZER 3
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MTHSTAN_RE - JSB entry point 6-SEP-1984 11:27:19 [MTHRTL.SRCIMTHTAN.MAR; 1 (6)
} 2 .SBTTL MTHSTAN_R4 = JSB entry point
1 5 14+
} 9 i FUNCTIONAL DESCRIPTION
} g : TAN = single precision floating point function
g } 2? : Algorithmic steps:
1 &i P 1. Couguto SIN, and then COS. Neither computation should fail.
1 43 ; i. It COS is zero, error MTHS_FLOOVEMAT and return with reserved operand.
} 2; i 3. Return SIN / cos.
8 } 29 § CALLING SEQUENCE:
80 1 ks : MOVF araunent RO
021 249 ; JSB MTHSTAN_R4
0021 50 ;
88 } gl ; INPUT PARAMETERS:
88 } gg ; RO contains x
0051 §5 : OUTPUT PARAMETERS:
0021 S? 3
0021 S7 3 NONE
0051 58 ;
0021 S9 :; IMPLICIT OUTPUTS:
0051 60 ;
082} 21 : NONE
8021 gai : RESULT VALUE:
00%1 64 ;
0021 265 ; The tangent of x
00;1 266 ;
0021 267 : SIDE EFFECTS:
0051 588 : NONE
0021 270 :
0021 %71 P
00%1 7; MTHSTAN_RG: : ; entry point
oD 0021 7 PUSHL RO ; Save argument
1 053 74 JSB MTH$COS _R& ; Compute COS(x)
5 029 75 MOVF RO, =(SP) : Put on stack and test for zero
1 02C 7 BEQL : If so, error
00 00 7 MOVL 4&(SP), RO ; Get argument back
16 00 E 7 JSB MTHSSIN R4 : Compute SIN(x)
46 Og 14 DIVF (sP)+, RO ; Compute SIN(x) / COS(x)
c0 0038 80 ADDL 0, SP ; Remove argument from stack
05 8 E 1 . RSB : Return to caller
8 F ; : Restore stack, and go to common error code.
03F 5 208: :
go 03F ADDL2 #8, SP ; Discard COS and argument
1 0042 8 BRW COSZER : Go to common error code

o
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; Floati tine
ﬁTHSTAND - Standard Single Precision FL 6-SEP=1984 11:27:19 [MTHRTL.SRCIMTHTAN.MAR;1 (7)
2 sg .SBTTL MTHSTAND =~ Standard Single Precision Floating TAN
4 31
4 9§ 144
2 34 f FUNCTIONAL DESCRIPTION:
025 gS § TAND - Single precision floating point function |
82; 39 ; For algorithm, see MTHSTAND_RS. ?
§2 99 : CALLING SEQUENCE: |
804 1 TAND.wf.v = MTHSTAND(X.rf.r) g
004 Oi : |
004 03 ; INPUT PARAMETERS: ;
0045 04 ; ;
882; 82 : X.rf.r ;Address of value of angle in degrees. §
0045 307 : IMPLICIT INPUTS: none |
OO‘S 08 H |
0045 09 ; OUTPUT PARAMETERS: 5
0045 10 ; |
8822 }1 : VALUE: floating tangent of the argument ,
0045 1§ : IMPLICIT OUTPUTS: none ‘
0045 14 ; .
0045 15 ; COMPLETION CODES: none !
0045 316 ; |
0045 17 : SIDE EFFECTS: |
0045 18 ;
0045 19 ; NONE
0045 20 ;
0045 21 ;===
0045 2§
0045 2
403C 0045 24 LENTRY MTHSTAND, “M<IV, R2, R3, R4, RS>
0047 325 ; standard call-by-reference entry
0047 326 ; disable DV (and FU), enable IV
882; 327 MTHSFLAG_JACKET
6D 00020000 GF 9t 8067 MOVAB  G*MTHSSJACKET_HND, (FP)
04E ; set handler address to jacket 5
0022 ; handler i
50 04 BC 50 88&5 28 MOVF aX(AP), RO : RO = argument |
01 10 005 59 BSBB MTHSTAND_RS ; Get the tangent §
04 0054 0 RET : Return with result in RO |
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; Floating Point Tangent routine 16=-SEP=-1984 01:51:57 VYAX/VMS Macro V04=00 Page m1
ﬁTHkTAND_aS - JSB entry point b-SEP-19gk ?1:27:19 !HTHRYL.SRC]HYHTAN.HAR:1 ' (g) 1-
i SBTTL MTHSTAND_RS = JSB entry point
&L 4+
: FUNCTIONAL DESCRIPTION

: TAND = Single precision floating point function
: Algorithmic steps:
1. Check for argument too small for SIND. If so, return zero, and
signal floating point underflow if enabled. -

i. Compute SIND and COSD in one JSB. Neither computation should fail.

. It COSD is 2ero, error MTHS_FLOOVEMAT and return with reserved operand.
&.  Return SIND / COSD.
CALLING SEQUENCE:

MOVF argument, RO
JSB MTHSTAND_RS

INPUT PARAMETERS:
RO contains x
OUTPUT PARAMETERS:
NONE
IMPLICIT OUTPUTS:
NONE
RESULT VALUE:
The tangent of «x
SIDE EFFECTS:

WOOgOOQOOOOOOOOOOOOOOOOOOOOO
(= = e s e e e e e e aa b ramg=l= e e e = d i ni=l=lslsls el el lslesla lalelalolalele lalelale e Te e Lo

LA A TR DA TE TR TE DA TETE DA TE PR A PR PR TR PR PR PR TR TR R TR TR TR TR T TN T T T T T T

Signal MTHS_FLOUNDMAT if ixi < 180/pi*2++-128

£5MN0 0O VWA A AR WA ATAIA AT A WA A VWA WA WA WA A AW

MTHSTAND RS::
51 S0 ooooagoo F (B B1CL3 #*x8000, RO, RI : RY = ixi
51 0380 8 81 CMPY  #*Xx380, R1 : Compare with 2++-121
E 18 BGEQ 30% : No underflow possible
51 2EE10365 B8F 51 CMPF #F _SMALLEST_DEG, R1 ; Better tosg. Compare

S 19 BLSS 308 ; X! with 180/pir2++=128

8 DS TSTL RO : Check for zero
lg BNEQ UNFL : ARG too anall and not 0
0 RSB : Return RO = 0

+

We now know that MTHSSINCOSD_R5 routine will not fail, and that the
; divide following them will not fail.
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AT S e ISERIORS DN MRS R s T By

7 30%:
OOOOOOOO'EF ;g §§ #S? MTHSSINCOSD_RS ; Compute SlND(X) and COSD(X)
1 STF R1

: Is COSD(X) EaL 0 ?
g9 7A 9; BEQL COSZER ; 1t so, error
50 1 & 7C G DIVF2 R1, RO ; Compute SIND(x) / COSD(x)
0 7F 3; RSB : Return to caller
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ng Point Tangent routine 16-SEP-198£ 0
& = JSB entry point 6-SEP-1984 1

SBTTL MTHSTAND_R4 = JSB entry

.
FUNCTIONAL DESCRIPTION

TAND - Single precision floating point function

Algorithmic steps:

| Check for argument too small for SIND.
signal floating point underflow if enabled. :

Neither computation should fail.

0SD is zero, error MTHS_FLOOVEMAT and return with reserved operand.

i. §$lguto SIND, and then COSD.
&.  Return SIND / COSD.
CALLING SEQUENCE:

MOVF araunent. RO
JSB MTHSTAND_R&

INPUT PARAMETERS:
RO contains «x
OUTPUT PARAMETERS:
NONE
IMPLICIT OUTPUTS:
NONE
RESULT VALUE:
The tangent of x
SIDE EFFECTS:

Signal MTHS_FLOUNDMAT if !x! < 180/piv2++=128

MTHSTAND R4::
BICLS 0‘13000. RO, R1
CMPW #*x380, R1
BGEQ 308
CMPF #F _SMALLEST_DEG, R1
BLSS 308
TSTL RO
BNEQ UNFL
RSB

; We now know that the SIND and COSD routines will not fail, and that the
divide following them will not fail.

AX/VMS Macro v04=00

Page 10
MTHRTL.SRCIMTHTAN.MAR; 1 (9

If so, return zero, and

. entry point
: R

Compare with 2++=121
No underflow possible
Better tes ompare
t2v2=128
Check for zero

ARG too
Return R

LR TR T TR R XY

6-,[6 and not 0

Th
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MTHSTAN - Flootina Point Tangent routine 16-55?-1934 01:51:57 ¥AXIVH$ Macro V04-00 Page 11 M1
1-020 ﬁTHSTAND- & = JSB entry point 6=-SEP=1984 11:27:19 [MTHRTL.SRCIMTHTAN.MAR;1 (9) | VA
S0 DD 90 454 308: PUSHL RO ; Save argument 5
oooogooo'gr 1 9F 455 JSB MTHSCOSD R4 ; Compute COSD(x) | MA
E 0 § A 4 MOVF RO, =(SPY : Put on stack and test for zero i
1 3 AB 4§ BeaL 208 ; 1f so, error |
50 84 AE DO OCAA &5 MOVL 4&(SP), RO ; Get argument back |
oooogo 0'EF 16 O00AE 45 JSB MTHSSIND R4 : Compute SIND(x)
0 E 68 &4 460 DIVF (SP)+, R ; Compute SIND(x) / COSD(x)
b13 6 0B7 461 ADDL 0, SP : Remove argument from stack
05 833 22 . RSB : Return to caller
0BB 464 ; Restore stack, and go to common error code.
BB 465 ;-
8 469 208
SE 08 §0 0BB 46 ADDL2 #8, SP ; Discard COSD and argument
0024 1 O0BE 468 BRW COSZER : Go to common error code
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MTHSTAN oating Point Tangent routine 16=-SEP=19 :57 VAX/VMS Macro v04-00 Page 12
1-020 ﬁTHiTAND_ & = JSB entry point 6-55?-192 ? g} :19 xntunTL.SRCJHTHTAN.HAR:1 . (15)
€1 470 ;
C1 471 : COMMON ERROR PATHS
C1 47§ -
€1 &7
C1 474
C1 475 ;
E} 2;? ; Come here if underflow; signal error if FU is set. Always return 0.0
(| 673 UNFL
SS DC C; &7 MOVPSL 5 : RS user's or jacket routine's PSL
00000000 GF 2 FB C 480 CALLS #0, G*"MTHSSJACKET_TST : = TRUE if JSB from jacket routine
04 S0 §9 8CA 481 BLBC RO, 108 : branch if user did JSB
S2 04 AD 3C 00CD 482 MOVZWL sriu SAVE_PSW(FP), R2 ; get user PSL saved b‘
50 D& 0D1 483 108: CLRL : RO = result. LIBSSIGNAL uill save in
oog 484 ; CHFSL_MCH_ RO/R1 so any handler can fixup
Ob 52 06 E1 00D 485 BBC #6, R2, 20% : has user enabled floatin? underflow?
6 DD 8007 486 PUSHL  (SP) : yes, return PC from special routine
7TE O00'8F SA 0009 4B7 MOVZBL #MTHSK_FLOUNDMAT, -(SP) ; trap code for hardware floating underflow
00DD 488 ; convert to MTHS_FLOUNDMAT (32-bit VAX-11
00DD 489 ; exception code)”
00000000 GF 02 F8 00DD 490 CALLS #2, G*MTHSSSIGNAL : signal (condition, PC)
05 OO0E& 491 20%: RSB : return
00ES &9§
Q0ES 493 ;¢ e
885? 2gg ; Come here if COS(X) or COSD(X) is zero. This means that TAN(X) is infinite.
00E5 496 COSZER: .
6E DD OQO0ES 497 PUSHL (SP) : User "‘call' PC
7€ 00'BF 9A 0Q0E7 498 MOVZBL #MTHSK _FLOOVEMAT, =(SP) ; Condition value
SO 01 OF 78 O00EB 499 ASHL #15, #7, RO : RO = reserved operand
00000000°'GF 02 FB OOEF S00 CALLS #2., G*MTHSSSIGNAL : Signal the error
05 O00F6 SO1 RSB : Return to caller.
00F7 505
00F7 S0 .END




MTHSTAN
Symbol table

COSZER
F _SMALLEST DEG -

; Floating Point Tangent routine

Seer0%6s « 2

MTHSSJACKET _HND s#eeeewse ) 88
MTHSSJACKET _TST weeeweer )
MTHSSSIGNAL AR AL L L I | 0
MTHSCOSD R4 (R LT LT I | 0
MTHSCOS Ré reveneer ) 8
MTHSK_FCOOVEMAT ssswanes X
MTHSK FLOUNDMAT rwewxeenen X 00
MTHSSINCOSD RS  weeeneesr x (0
MTHSSINCOS_RS sxsennnr X Q00
MTHSSIND RE L LT T L I | 88
MTHSSIN_R4 veernane X
MTHSTAN 00000 RG 0
MTHSTAND 00000045 RG 0
MTHSTAND _R& 88000022 RG 0
MTHSTAND "RS 000055 RG 0
MTHSTAN_R4 000021 RG 0
MTHSTANRS 00000010 RG 02
SFSW_SAVE_PSW = 00000004
UNFL 000000C1 R 02
¥ = 00000004
L L +
i Psec* synopsis !

PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS
$ABSS 00000000 ( 9.) 01 ¢ 1.) NOPIC USR CON ABS
_MTHSCODZ 000000F7 ( 247.) 02 ¢ 2.) PIC USR CON REL

e sss s ssscscsscssssas +

! Performance indicators i

R e e
Phase Page faults CPU Time Elapsed Time
Initialization 29 00:00:00.06 00:00:09.72
Command processing 112 00:80: 0.7 00:00:03.39
Pass 1 126 00:00:01.60 0:00:05.85
Symbol table sort 0 00:00:00.04 0:00: 0.9
Pass 2 94 88: : l.lg 0:88: 5.
Symbol iable output g :00:00.0 0:00:00.0
Psect synopsis output 00:00: 0.82 0:80:00.02
Cross-reference output 0 80:8 : g. g 80: 0:09.00
Assembler run totals 369 0:00:03.6 0:00:15.79

The working s’t Limit was 900 pages.
8464 bytes (1

There were 10
563 source Lines were read in Pass

pages) of virtual memory were used to buffer ;he intermediate
pages of symbol table space allocated to hold »

1. productna 16 object records in Pass 2
9 pages of virtual memory were used to define E m

acros.

ode.
0 non-local and

LCL NOSHR NOEXE NORD
LCL NOSHR EXE RD
LCL  SHR EXE RD

local symbols.

4-00 Page
AN.MAR;1

NOWRT NOVEC BYTE
WRT NOVEC BYTE
NOWRT NOVEC LONG

13
(10

LA
Ta
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MTHSTAN ; Floating Point Tangent routi 16=SEP=1 1: VMS Macro v04-00 Pa
VAX=11 Macro Run Statistics ’ g ints 2 S 854 ? 2 19 T w

eccccccccee cescccocccsccccee e $

! Macro Library statistics !

boccccccccas cecscscccccscscaas$

Macro Library name Macros defined
_$2558DUA28: [SYSLIBISTARLET.MLB; 2 b ) ¥E
88 GETS were required to define & macros.

There were no errors, warnings or information messages.

MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LISS:MTHTAN/OBJ=0BJS:MTHTAN MSRCS:MTHJACKE I /UPDATE=(ENHS :MTHJACKET) +MSRCS:MT

14
TL.SR J MTHTAN.MAR; 1 (10) |

L
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