———
———
———
—
— =

———
e — — ——4

] ) ] ) ) ) e ] e e ] ) ) e e e e e = = =4
B e e I e T B B B e T B e e R S )

HHH HHH
HHH HHH
HHH HHH
HHH HHH
HHH HHH
HHH HHH
HHH HHH
HHH HHH
HHH HHH
HHHHHHHHHHHHHHH
HHHHHHHHHHHHHHH
HHHHHHHHHHHHHHH
HHH HHH
HHH HHH
HHH HHH
HHH HHH
HHH HHH
HHH HHH
HHH HHH
HHH HHH
HHH HHH

F 13

RRRRRRRRRRRR
RRRRRRRRRRRR
RRRRRRRRRRRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRRRRRRRRRRR
RRRRRRRRRRRR
RRRRRRRRRRRR
RRR  RRR

RRR  RRR

RRR  RRR

RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR
RRR RRR

— -
e
—
—_—
[
ot

et 4t ) = — —
) ] — — —
B e e T B e e I b e T B e I R e ]

LLLLLLLLLLLLLLL
LLLLLLLLLLLLLLL
LLLLLLLLLLLLLLL




**F ILE*+]D**MTHALOG
MM MM TTTTTTTTIT HH HH ABRAAAA LL 000000 GGGGGGGE
MM MM TTTTTTITTTIT HH HH AAAAAA LL 000000 GGGGGGG6
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2-004 v 2-55?-1934 ?1:38:13 !HTHRTL.SRCJHIHALOG.HAR:1 v (1 2=
0 LTITLE MTHSALOG ; Floating Point Natural and Coanan
: ?Yarit m Functions (ALOG AL881 )
. .IDENT /2-004/ ; File: MTHALOG.MAR Edit: PDG2004
00 Et'tttttiti""tt"t"'"tt'ttlttltt'!!tt'"ll'tttt"Iltl‘ttt"ttttttt'ttittti
H *
;* COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY *
;* DIGITAL EQUIPMENT fORPORﬂTION. MAYNARD, MASSACHUSETTS. #
o -: ALL RIGHTS RESERVED. *
. L
0 ;* THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED «
88 ;* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE «
s* INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
0000 ;* COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY «
000 ;* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY *
888 -: TRANSFERRED. *
-4
008 ;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE *
800 * AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT *
888 ': CORPORATION. *
.
8000 ;* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS «
8888 °: SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. *
. '
§§§§ ::it.tt'i't't't"""t't'tt.ttittlttttiittttitttttttttl‘ititttttttttttt'tttt':
000

'*iACILlTV: MATH LIBRARY
ABSTRACT:

: MTHSALOG and MTHSALOG10 are functions which return the floating point
: natural or common Logarithm of their sin?le precision floating point
; argument. The call is standard call-by-reference.

: MTHSALOG RS and MTHSALOGI0 RS are special routines which are the
: same as MTHSALOG and MTHSALOG10 except a faster non-standard JSB call
: 1s used with the argument in RO and no registers are saved.

VERSION: 01
HISTORY:
AUTHOR:
Peter Yuo, 15-0ct=76: Version 01
MODIFIED BY:

01=1 Peter Yuo, 22-May-77

VERSION: 02

HISTORY:
AUTHOR:
Bob Hanek, 02-JUN-81: Version 02

VI IVIVAIUIASS S5 55 85 55 8 5 25 2 £ WU N W N N U N NN PO RO RO PO RO RO NINI A = b b b d b b b e
NN S NN = OO 00 O N B NN = © O 00 O N B~ LN = © 0 G0 ~J O N £~ L) — © O 00 O W B~ LN = © O 00 ~JON U IS L) —
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; Detailed Current Edit History 6=-SEP-1984 11:20:16 [MTHRTL.SRCIMTHALOG.MAR;1 (2)

8§ 21 .SBTTL HMISTORY : Detailed Current Edit History :EE
65 ; VERSION 1 ERR
0 & Fol
00 69 ; ALGORITHMIC DIFFERENCE FROM FP=11C ROUTINE: LF,
880 28 3 1. Uses POLYF so greater accuracy. t;.
3888 ?8 : Edit History for version 01 of MTHSALOGLOG10 t:.
000 71 ; 011 Code saving after code roxiow March 1977 Lot
888 7§ : 81-2 ini;hod error hlndlinl 10 June 1977 LOCG
75 ; 0-3 MTHSSERROR changed to MTH$SSIGNAL. LOG
000 76 ; MTHS_... changed to MTH__.... LOG
0000 {2 3 Changed error handling mechanism. Put error result in RO before LON
8000 7? 3 call ng MTHSSSIGNAL in order to allow user modify error result. MTH
000 77 ; 01-6_ Move .ENTRY mask definition. TNH 14-Aug-78 MTH
0000 78 ; 1-007 = Update version number and copyright notice. JBS 16-NOV-78 MTH
0000 79 ; 1-008 - Change MTH_ LOGZERNEG to MTHSK LOGZERNEG, JBS 07-DEC-78 MTH
0000 0 ; 1-009 = Add "_"" to PSECT directive. JBS 21-DEC-78 MTH
0000 1 :; 1-010 = Add comment explaining code trickery. SBL 14=Feb=1979 MTH
0000 i ; 1=011 = Declare externals. SBL 17-May-1979 MTH
0000 83 ; MTH
0000 86 ; ; MTH
8888 85 ; Edit History for Version 02 of MTHSALOGLOG10 :}:
0000 §9 : %-001 - Add log base 2 entry points. RNH 08-Aug-1981 NEG
0000 8 ; 2-002 - Use aeneral mode addressing for externals. SBL 24-Aug-1981 SF_
0000 89 ; 2-0035 - Added vectored entry foint MTHSSAB ALOG_V. RNH 29-Sep-81 %
0000 90 ; 2-004 - Change F_FHI to the global symbol MTHSSAB_F_FHI. PDG 3=Nov=-81
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; Declarative Part of Modul 6-SEP=19 116

MTHRTL.SRCIMTHALOG.MAR; 1

.SBTTL DECLARATIONS ; Declarative Part of Module

INCLUDE FILES: MTHJACKET.MAR

: EXTERNAL SYMBOLS:

.DSABL GBL
.EXTRN n1usx LOGZERNEG
LEXTRN MTHSSSIGNAL

CQUATED SYMBOLS:

ACMASK = “M<R2, R3, R4, R5>

LF_LN 5 Hl = *x72003§§
LFCLNT2TLO = “XBEBE333F
gr %0510-5 = X ?093ros

register entr{ mask and integer
overflow enable

(Hi 16 bits of Ln2)#*2%+=7

(Low bits of Ln2)*2¢e=7
log10(e)

F_INV_LN2_CONS = “F1.4426950408889634073599246810018921374266

; MACROS: none
; PSECT DECLARATIONS:

.PSECT _MTHSCODE

: OWN STORAGE: none

; convert natural lLog to log base 2

PIC,SHR,LONG,EXE ,NOWRT

; program section for math routines
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MTHSALOG Floating Point Natural and Common 16-SEP-1984 01:02:5 AX/VMS Macro v04-00 Page 5
2-004 6ECLARAT!8NS ; Declarative Part of Modul 6-559-1936 ?1:38:12 !HTHRIL.SRCJHTHALOG.HAR;1 ’ (4) |
8 129 ; CONSTANTS:
00 13 |
0 1 ; :  The HTHS&AB-A%OG table is ascosscd by the Low order exponent bit and the ‘
8 1 : first 7 fraction bits (not including the hidden bit) of the argument. The j
136 ; table entries are offsets into the F_FHI table below. Note that the
80 135 ; MTHSSAB_ALOG table is data type independent and is used by all four LOG
000 1 9 ; routines.
000 1
008 1 g MTHSSAB_ALOG V:: ; Simulated vector entry for G
00000004 88‘ }:? .LONG MTHSSAB_ALOG-. ; and H routines
0004 1&; MTHSSAB_ALOG::
04 04 04 04 04 04 04 04 0004 14 .BYTE  *X0&, *“X04&, “X04, “X04, “X04, “X04, “Xx04, “Xx04
04 046 04 04 04 04 04 04 800( 144 BYTE  *X04&, *X04, “X04, *“X04, “X04, “X04, “X04, “X04
09 09 09 04 04 04 04 04 0014 145 BYTE  “X04, *X04, *“X04, *X04, “Xx04, *“X09, “X09, *x09
09 09 09 09 09 09 09 09 801( 146 .BYTE  *Xx09, “x09, “x09. “x09, “x09, “x09, “x09, “x09
09 09 09 09 09 09 09 09 00264 147 .BYTE  *x09, *“Xx09, “x09, “x09, “x09, “x09, “x09, “x09
OE OE OE OE OE OE OE OE 002C 148 .BYTE “XOE, “XOE, “XO0E, “XO0E, “XO0E, “XO0E, “XO0&, “XO€
05 Og OE OE OE OE OE OF 0034 149 .BYTE “XOE, “XOE, “XO0E, “XOE, “XOE, “XO0E, “XO0E, “x0
1313131313 13131 803( 150 .BYTE *X13, *x13, ~x13, *x13, “x13, *x13, “x13, *x1
18 18 13 13 13 13 131 046 151 BYIE - "E13: *K13: "R13. "R13. "R13. "E1Z. *H1B. "HIO
18 18 18 18 18 18 18 13 004C 15; .BYTE *x18, *“x18, “x18, “x18, “x18, “x18, “x18, “x18
33 25 29 23 25 25 10 13 003¢ 13 BYTE  X1D. “X1D. “X23. X33, ~X23. X323’ “X39. X33
SEEEEREE W 1 R U
1 51 31 31 2C 2C 2C 2C 006C 156 .BYTE  *X2C, *x2C, “x2C, “x2C, “x31, *x31, ~x31, *“x31
45 40 40 6 36 36 0074 157 BYTE  *x36, *x36, *x36, “x3B, “x3B, *X40, *X40, *X4S
FF FF FF FF FF FF FF FF 007C 158 .BYTE “XFF, “XFF, “XFF, “XFF, “XFF, “XFF, “XFF, “XFF
3§ 37 3C 41 FF FF FF FF 0084 159 .BYTE “XFF, “XFF, *XFF, “XFF, *X41, “X3C, “X37, “x3
23 23 28 28 %B 2D Sg 3§ 808( 160 .BYTE ‘xSi. ‘x%g. “X2D, “x28, “Xx28, “x28, “x23, *x2
19 1€ 15 1€ 1€ 1E 2 096 161 BYTE  “Xx23, “x23, “X1E, *X1E, *X1E, *X1E, “X1E, *x19
14 16 19 19 19 19 19 19 809( 16; BYTE  *X19, *X19, “X19, *X19, *x19, *X19, *X14&, *X14
OF 14 14 14 14 16 14 164 00A4 16 BYTE  *X14, *X14, *X14, *X14, *X14&, *X14, “X14&, “XOF
OF OF OF OF OF OF OF OF OOAC 164 .BYTE  *XOF, “XOF, “XOF, “XOF, “XOF, “XOF, “XOF, “XOFf
OA OA OA OA OA 8F OF OF 00B& 165 .BYTE  “XOF, “XOF, “XOF, “XOA, “XO0A, “XOA, “XO0A, “X0A
OA OA OA OA OA OA OA OA 00BC 166 .BYTE  *XOA, “XOA, “XOA, “XOA, “XO0A, “XOA, “XOA, “XO0A
05 05 05 05 OA 0A gA OA 00C& 167 .BYTE  “XOA, “XOA, “XO0A, “XOA, *“X05, “x05, “x05, “x05
05 05 05 05 05 85 5 05 00CC 168 .BYTE  *Xx05, *x05, “x05, “x05, “x05, “x05, “x05, “x05
05 05 05 05 05 05 85 05 00D& 169 .BYTE  *X05, *x05, “x05, “x05, “x05, “x05, “x05, “x05 '
00 00 00 00 05 05 05 05 o0OpC 170 .BYTE  *X05, “x05, “x05, “x05, “x00, “x00, “x00, “x00
FEEEEILE B I e e
00 00 00 00 00 00 90 00 §8r4 178 BYTE  ~X00: *X00: “X00. “x00: “x00: “X06. o0
00 00 00 00 00 00 00 0O 0?82 };g .BYTE  *Xx00, *x00, “x00, *x00, “x00, *x00, “x00, “x00
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2-004 DECLARAT 1ONS ; Declarative Part of Modul 6-SEP=-1984 11:20:1 MTHRTL.SRCIMTHALOG.MAR; 1
%§’z 178 i
104 178 3 The F_FHI table is accessed by gn index obtained from the MTH$$SAB _ALOG
106 180 ; table. Indices between 0 and 135 inclusive are used to access enfries
106 181 ; O through 1 resgoct vely. For these indices, the first three items
106 1 i : of the correspond ng entry are FHI, LN_FHI L0 and LN FHI_HI ., The
106 1 3 st two items for these entries are noa used. ndices Between 14 and
106 184 ; inclusive access entries 13 through 0 respectively. For these in-
106 185 ; dices, the last three items in the corresponding entry are LN_FHI_HI,
} 2 } 9 3 LN_in_LO and FHI. The first two items for these entries are not used.
106 1 3
106 189 MTHSSAB_F FHI::
106 190 ; Entry” O
6F9OLOSD 106 191 .LONG ‘ILF984050 : .125399065001
4&C703A20 0108 19§ LONG  *X4C703A20 3 o} ;87;346-03
00004018 10C 19 LONG *X0 004015 3 §) 1; 0E¢Og
L2ALBA 110 194 LONG *X& ALBA% :-.1;5% 615€-0
149E400A 0114 195 LONG  *X149E400A : .53937709E+00
0113 19% : Entry 1
104340CF 011 19 LONG  “X1D4340CF 3 .16180;055001
3D7A3925 011C 198 LONG *X3D7A3925 ; .39396320E-04
60003FF6 0120 199 LONG *X OOOBFFg F .481221175000
5658925 0124 00 .LONG *XBS565B92 :=.39463299E-04
64FLO01E 0128 01 .5ONG “X364F4LO1E ; .61801618E+00
012C Oi ; Entry
68D4L40BA 81 C 0 LONG  “X68D44L0BA ; J14563241E+01
FEGE3ASF 130 04 LONG “XFEGE3A3F 5 .1930996 E-03
60003FCO 0134 05 .LONG ‘160003F§0 § +3 57354 E+00
FA 3 0138 06 .LONG “XFA3BBA3F :=.18308398E-03
CBF9402F 013C 07 .§0NG AXCBF94L02F : .68666035E+00
8160 08 : Entry
AD1D4OAB 0140 09 .LONG *XAD1D4OAB ;L1341 ;055*01
FO63ESAQD 0144 10 .LONG *XF63E3AQ0 : .12;9 64E-03
40003F96 81&8 1 .LONG *X40003F96 : .29345703E+00
FOOkaAgO 14C 1; .LONG “XFB04BAOQO :-.12%996 4E-03
DEFS5403E 0150 1 .LONG “XDEFS5403E : T4558955E+00
154 14 ; Entry &
1DA240A1 154 15 LONG  “X1DA240OA1 : .125;71885+01
96E539EB 0158 16 LONG *X96 g9EB 3 .11% 37 95-03
aogg F6B 015C 17 .LONG “XB0003F6B : .22 98?4 E*Og
8F32B9EB 0160 13 .LONG “XBF32B9EB .-.1123§ 45E-0
61894048 }g& 10 e .kONG “X61B9404B : J79445988E+00
: Entr
024099 168 55 Y .lONG X8 024099 s .11995795E+01
F8D 3934 1?8 § .LONG “XF8D §9g4 3 .83294174E-04
et B gL dwe miin g
68784825 178 5 .LONG *X6 78&025 s .=g§6 gSOE000
17C 9 : Entry 6
FFA64093 017C .LONG “XFFA 4893 : 115 s 93E081
90063902 0180 s LONG *X90C i 0 : 311 L6E-04
et GG G Ade SMMRE TRl
635360 D } é 1 e .bONG “xé 534030 3 .3643929 E+00
: ner
C18c408F 0190 538 ’ LLONG  “XC1BC408F  ; .11230941E+01
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MTHSALOG Floating Point Natural and Common 16=$ 4 01:02:56 YAX/VMS Macro V04=00 Page LAl
2=-004 bE(LARATlaﬂ Doclarltivo Part of Modul 2- 183 ? 85 2 !H!HRTL SRCJHTHALOG MAR:1 9 (g) 3=(
4 8 LOGTAB2: 3 Consza ts for p(z+2). Gcnorascd using
4 : *I of Hart et. al.
4 9 : (3 - /(? + 1) where b = 2+«+(1/ ))
6D943FCD 4 .LONG “X6D943FCD ; €2 = 0.40 22266
AA91402A 8 95 LONG  *XAA91402A : €1 = .86666 14
000041 g C 9 .LONG *X00004100 : €0 = 2.00000000
0000000 28 9 LOGLEN2 = .-LOGTAB2/4
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andard Single Precision FL SEP-19 MTHRTL.SRCIMTHALOG.MAR; 1 (6) |
.SBTTL MTHSALOG =~ Standard Single Precision Floating LOG

==
p—
=
> r—
>»0
~o
O
CY =
]
wvo
e

" FUNCTIONAL DESCRIPTION:

% LOG = single precision floating point function

; LOG(X) is computed using the following approximation technique:
It X =< 0, error. Otherwise
Let X = f « (2v#*n), where 1/2 <= f < 1

If n is groater than or equal to 1 than
set N=n =1 and F = 2+f,
Else
set N=nand F = .,

Then Ln(x) = N*Ln2 + Ln(F)

If IF = 1! € 2¢*=5 then
In(F) = W ¢+ W*P(W), where W = F = 1 and P
is a polynomial of degree 5

e
In(F) = Ln(FH]) + Z+Q(Z*7), where FHI is ob-
tained by table look-u?. Q is olynomial of
degree 2 and Z = (F = FHI)/(F + FHI

NOTE: The quantities Ln(FHI) and Ln2 are used in the above
e?uations in two parts - a high part (containing the
h gh order bits) and a low part (containing the low
rder bits. In the code the high and low parts of the
constants are indicated by a _HI and _LO suffix respec-
tively. The values were choseén such that N+*LN_2_HI +
LN_FHI_HI is exactly representable.

; CALLING SEQUENCE:
logarithm.wf.v = MTHSALOG(x.rf.r)
: INPUT PARAMETERS:

AR Al At DA D A . t k2

OO0O0O0O0O0O0O0O0O0OO0O0O0O0O000
NINNINLNININININININLNONLNONONONONININON)

Els

0080006 LONG = & ; define Longword multiplier
0000004 x =1 * LONG ; Contents of x is the argument
IMPLICIT INPUTS: none

OUTPUT PARAMETERS:
VALUE: floating Logarithm of the argument
IMPLICIT OUTPUTS: none
COMPLETION CODES: none
SIDE EFFECTS:

(=l=lalelelelelelalalelalalalalelalalalelelelelelelalelelelelelelelelelelelelelelelelelelelelelalelelelelelele e te )

Ul U L L L Ul L U L L o o L i L L L L Ll o L i L U U U A U (U Ul U U U Ul U U i U U i U U U U U A U U LN N LN AN N N

B850~ 3= 5~ 3~ B~ 3~ B~ 2~ NN N N N N N AN NN PO R RO RN RIRININ) — b b e b e b e b b D O O OO OO OO

OSSN = O O 00 NN NS N = O O 00 NON W 8 AN = O O G0 O W 8 M) = © 0 00 N0 W S N = OO 00 O N B iR — O
AR LR TR PR LR PR TR PR R L L T P T P P T P T T T P T N TS TE TR |

OO0
P Y Y Y Y Y Y Y Y o o o o Y Y Y Y Y Y YV YV YV ¥ V¥ V¥ ¥ ¥ 9 9 9 9

LS LS LN N LN N LN LS LN N LN N N S LSS S LN LS LS N NN LSS SN N NN NN N L L LY
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oating Point Notur$l and Common
- Standard Sing

WML = OO0 N NS LN = OV~

12:?%:;}3:2 ?}:gﬁ:?g ¥AXIVHS Macro V04-00 Page }g

le Precision FlL MTHRTL.SRCIMTHALOG.MAR; 1

Signals: MTHS_LOGZERNEG if iX! =< 0.0 with reserve ogcrand in RO (copied to
the signal mechanism vector CHFSL_MCH_RO/R1 b‘ LIBSSIGNAL).

Associated message 18: “LOGARITHM™OF ZERO OR NEGATIVE VALUE''. Result is
reserved ogarand =0.0 unless a user supplied (or any) error handler changes

CHFSL_MCH_RO/R1.

NOTE: This procedure disables fioating point underflow and integer
overflow, causes no floating overflow or other arithmetic traps, and
preserves enables across the call.

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

MOVAB  G*"MTHSSJACKET_HND, (FP)
set handler address to jacket
handler

in case of an error in special JSB
routine

RO = arg

call special LOG rountine

return - result in RO

MOVF  @x(AP), RO
BS88 MTHSALOG_RS

)

e ——————————————————————————]
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MTHSALOG : Floating Poin -SEP-1984 01:02:56 VAX/VMS Macro v04-00 Page 11
2-004 ﬁTH$ALOG18 = Standard Single Precision 2°SEP-133£ ?1:g :16 [MTHRTL.SRCIMTHALOG.MAR;1 ’ (7)
% «SBTTL MTHSALOG10 =~ Standard Single Precision Floating Common Log
;00
g s FUNCTIONAL DESCRIPTION:
9 § LOG10 =~ single precision floating point function
g 3 E LOG10(X) is computed as LOGIO(E) * LOG(X).
: 9? : See description of MTHSALOG
g gg § CALLING SEQUENCE:
2 3; ; logarithm_base_10.wf.v = MTHSALOG10(x.rf.r)
8 g 39 : INPUT PARAMETERS:
00000004 § 5 98 LONG = & ; define longuord multiplier
00000004 ' g ‘83 x =1 + LONG ; Contents of x is the argument
025 401 ;
0250 40; ; SIDE EFFECTS: See description of MTHSALOG
0250 403 ;
0 58 404 ;~--
025 405
0250 409
003C 0250 40 LENTRY MTHSALOG10, ACMASK ; standard call-by-reference entry
025 408 ; disable DV (and FU), enable IV
8 g 409 MTHSFLAG_JACKET ; flag that this is a jacket procedure
6D 00000000 GF 9 025 MOVAB G*MTHSSJACKET_HND, (FP)
025 ; set handler address to jacket
0 gg : handler
8 59 410 ; in case of an error in special JSB
0259 &N : routine
S0 04 BC SO 0259 £1§ MOVF ax(AP), RO : RO = arg _
18 10 8 5D 41 BSBB  MTHSALOG10_RS : call special LOG10 routine
04 ' ga 2}; RET ; return = result in RO
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floating Point Natural and Coamon 16-SEP=1984 01:02:56 VAX/VMS Macro V04=00 Page 1 M1}
ﬁTNSALOGZg - Standard Ssnglo Precision g-SEP-1ggb ?1:88:12 !HYHRTL.SRCJH!HALOG.HAR:1 - (i) Sy
2}§ .SBTTL MTHSALOGZ2 =~ Standard Single Precision Floating Common Logarithm 8{:
419 ;++ GE1
2 ? : FUNCTIONAL DESCRIPTION: g}:
2 ; : LOG2 - single precision floating point function =}:
§ 2 g g LOG2(X) is computed as LOG2(E) * LOG(X). 381
g 2 9 ; See description of MTHSALOG g;;
g 4 s i CALLING SEQUENCE: 3
g 2 ? : logarithm_base_2.wf.v = MTHSALOG2(x.rf.r) g}E
- : STE
g 2 § ; INPUT PARAMETERS o
00000004 6 434 LONG = & ; define lon?uord multiplier
00000004 go 2 ; x = 1 « LONG ; Contents of x is the argument
60 437 ;
3 FF 2
28 2 g : SIDE EFFECTS: See description of MTHSALOG PSE
68 440 ;-- -——-
8 4 -
003C 026 44§ LENTRY MTHSALOG2, ACMASK ; standard call-by-reference entry M
6 444 ; disable DV (and FU), enable IV
g 445 MTHSFLAG_JACKET ; flag that this is a jacket procedure
60 00000000°'GF  9E 6 MOVAB  G*MTHSSJACKET_HND, (FP)
6 ; set handler address to jacket
gg : handler Pha
69 446 ; in case of an error in special JSB Ini
69 447 ; routine Con
SO0 04 BC SO 69 448 MOVF ax(AP), RO : RO = arg Pas
1A 10 6D 449 BSBB MTHSALOG RS ; JSB to the natural log routine Syn
50 AA3B4OBB BF 44 9r 450 MULF2  #F_INV_LR2_CONS, RO ; convert to base 2 Pas
04 ? 451 RET ; return = result in RO Syn
7 455 Pse
77 45 g::
The
521
The
6(
f
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L
atural and Common
- Special LOG/LOG10 ro

.SBTTL MTHSALOGLOG10_RS
Special LOG/LOG10 = used by the standard, and directly.

CALLING SEQUENCE:
save onythingnsoedod in RO:RS

MTHEALOG10_RS /MTHSALOG_RS
return with result in RO

Note: This routine is written to avoid causing an¥ integer overflows,
: floating overflows, or floating underflows or divid

7
1

; whether enabled or not.

MTHSALOG10_RS::
BICW
BLEQ

BSBB
MULF
RSB

MTHSALOG_RS: :
BICW3

BLEQ
ALOG_COMMON_R5:

sus@

BLEQ

REGISTERS USED:
RO - Floating argument then result
R1 =_scratch
RO:R3 = POLYF
R4& = W or Z during POLYF
R5 = pointer into F_FHI table

ALOG_COMMON_RS
#LF_COG10_E, RO

#*X7F, RO, RS
ERR

#*X4000, RS
NEG_EXP

; Exponent is positive. N

suBw
SuBw
MOVZBL
MOvB
BLSS

: Compute 2, Z++2, P(Z++2) and I*P(Z%+2)

CVTWF

#*x80, RS
RS, R
RO, R

MTH$SAB ALOGLR3], R3

LN_1_PLOS

R5, =(SP)

§:

l‘:?F. RO, RS

LEA TR T TR PR PR FE TR PR TR T

n=-1andF

1986 1128138 ENTARTL. SAERANRLG0man;1  P29® |

- Special LOG/LOG10 routines

input in RO

e by 0 conditions,

sgecial LOG10 routine

R5 = Biased exponent

ALOG10(X) is not defined for X=<0
NOTE: User's PC is on top of the
stack. The ERROR Logic depends on
the user's PC being on top of the
stack so a direct call to MTHSALOG
is not used

Call common LOG/LOG10 logic

RO = LOG10(e) *LOG(X) = LOG10(X)
Return

; special LOG routine
: R> = Biased exponent
; ALOG(X) is not defined for X=<0

: RS = Unbiased exponent
; Branch to processing for n=<0

2f

n=-1

N

F = 2f

index into MTH$SAB_ALOG table
offset into F_FHI Tables
ch to special processing
r F close to 1

= WLNOW
1}

OXDODDDO
-

O3 ununn

; Push N onto the stack

MTH
VA)

Ma¢

R Y
88
The

MA(
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MTHSALOG ; Floating Point Natural and Common 16=-SEP=-1984 01:02:5 AX/VMS Macro V04=-00 Page
2-004 ﬁtﬂ&ALOGL8618_R - Special LOG/LOG10 ro -SEP-1884 ?1:28:12 !HTHRTL.SRCJHTHALOG.HAR:1 ’

P N—
Ve P 8
N

55  FES1 CF& D AE 1§ MOVAL  MTHSSAB_F_FHICR3), RS ; RS = Address of FHI
D 8 1 MOVL (RS)+, R2 : R2 = FHI
54 4 87 514 SUBF3 R2, ng. R& PR = F - FHI
4 88 15 ADDF RS, R : RO = F + FHI |
4 4 B? 19 DIVF RO, R& : R =2 = (F = FHID/(F + FHD) |
50 4 & & C 1 MULF3 R4, R4, RO s RO = 2##2
FF&9 CF gs 0 S ¢S 13 POLYF RO, lbbGLEN2-1. LOGTAB2 : RO = P(Z#*2)
& &4 Eg 10 MULF R4, R : RO = Z#P(Z%*2)
CE 13
EE f ; Compute B = N*LN_2_LO + LN_FHI_LO + Z#*P(Z*2)
S1  BEBE333F 8F 6§ 45 CE 3 ° MULF3  (SP), #LF_LN_2_LO, R1 ; R1 = N*LN_2_LO
51 85 40 os 5§25 ADDF (RS)+, R1 : R1 = N*LNZ27LO + LN_FHI_LO
50 S1 40 0209 5 9 ADDF  R1, RO RO =8B
05D¢ 358
8 gg g 8 ; Compute A = N*LN_2_HI + LN_FHI_HI and ALOG(X)
51  72003CB1 8F ag 45 8 pC 531 ° MULF3  (SP)+, #LF_LN_2_HI, R1 ; R1 = N*LN_2_HI
51 6 40 02E&4 Sgi ADDF (RS), R1 : Rl = A = R*[N_2 HI + LN_FHI_HI
50 51 ag 8 E7 § ADDF R1, RO : RO = A+ B = ALOG(X)
0 ozss 53§ RSB
02€8 ggg LN_1_PLUS:
51 11 0 Eg g! BRB LN_1_PLUS_W
0077 3 8 ED 5%3 ERR: BRW ERROR
05F0 243
02F0 56; : Exponent is negative. N =n and F = f
e g
SO0 S5 A2 O Fg 545 NEG_EXP:SUBW RS, RO : RO=F =¢
53 50 9A O02F 546 MOVZBL RO, R3 ;: R3 = index into MTH$SAB ALOG table
53  FDO9 CF43 90 02F6 547 MOVB  MTH$SAB ALOGCR3], R3 : R3 = offset into F_FHI tables
40 19 02FC 548 BLSS LN_1_PLOS_W : Branch to special processing
02FE 549 : for F close to 1
e 38
:E ggg : Compute 2, 2++2, P(2%+2) and Z*P(Z#+2)
FE 554 °
7TE 55 4 F% 55 CVIWF RS, =(SP) : Push N onto the stack
55 FDFE CF43 D 0 59 MOVAL  MTHSSAB_F_FHICR3]), RS ; R} = Address of FHI
58 5 o§ 7 5 MOVL (RS), R2 : R2 = FHI
56 § E 4 A 53 SUBF3 R2, RO, R& : R& = F = FHI
go 40 i 5 ADDF R2. RO : RO = F + FHI
& § &g 1 60 DIVF RO, R4 : R4 =2 = (F = FHID/(F + FHI)
50 54 gk 4 14 61 MULF3 R4, R4, RO : RO = Z##2
FF16 CF 28 0 55 0318 6§ POLYF RO, lbéGLEN2-1. LOGTAB2 : RO = P(Z#+2)
54 44 1€ 6 MULF R4, R : RO = Z*P(Z%%2)
o
§ } 29 : Compute B = N*LN_2_LO + LN_FHI_LO + Z*P(Z+2)
51  BEBE333F BF 6F 45 1 568 ° MULF3  (SP), WLF_LN_2_L0, R1 ; R1 = N*LN_2_LO




N
Natural and Common

R

?oos to signal mechanism vector
CHFSL_MCH_RO/R1) so error handler

can modify the result.

signal error and use real user's PC
independent of CALL vs JSB

return - RO restored from
CHFSL_MCH_RO/R1

00000000'GF 02 FB
05

CALLS  #2, G*MTH$SSIGNAL
RSB

LER TR PR PR PR PR FE TR PR

MTHSALOG ; Floating Poin 16=SEP=1984 01:02:56 VAX/VMS Ma v04-00 P 15
2-004 ATHSALOGLOGIO. RS = Special LOGILOG10 ro 'G-SEP-1084 11:90:18 IMvanTs Sacro ¥06o0mars1  P29¢ 13,
1 75 & 9 9 ADDF -(RS), R1 ; R1 N+*LN 0 +# LN_FHI_LO
go 5 48 ‘ ?? ADDF  R1, RO ‘RO =B i i b
F 72 :
; ;2 : Compute A = N*LN_2_HI + LN_FHI_HI and ALOG(X)
51 72003CB1 8F 45 F 75’ MULF3 (SP)+, NLF_LN_2_HI, R1 ; R1 = N+#LN_2 HI
21 9; 4 7 79 SUBF -(RS), R1° ° 7 : R1 = A = Re[N_2 HI + LN_FHI_HI
50 ST ¢ A 57 ADDF  R1, RO : RO = A +B = ALDG(X)
0 D 273 RSB
E 380 ;
E gg § Special logic for F close to 1
033 y
83 ( 4 LN_1_PLUS W:
S S0 08 43 03 5 SOBF3 #SF_1, RO, R4 i Re=W=F =1
b 8 B G Refeabene i,
* 3 H L
55 55 4 8368 588 CVIWF RS, RS ;RS =N
e R B NG B I AOGE- A1, A0 mo-o-tOr RV R0 2 NeENCE-ES o weoew
- 3 ] *
§° 54 40 8359 591 ADDF R4, RO : RO = N*LNZ27LO + LN(F)
§5  72003CB1 BF 44 ossg 59§ MULF  #LF_LN_2_MI, RS ; RS = N*LN_27HI
50 55 40 036 59 ADDF RS,7RO : RO = ALOGTXY
05 0369 5 RSB
036 5
037 3
0367 598 : X =< 0.0, signal error
0367 200 °
6E 0367 601 ERROR: PUSHL (SP) return PC from JSB routine
7TE O00'BF 9A 0369 6 MOVZIBL #MTHSK_LOGZERNEG, -(SP) ; condition value
50 01 OF 8 839? g ASHL #15, #7, RO 0 = result = reserved operand -0.0
0371 6
0371 6
0371 6
78 6
8 6
79 6
0379 6
8 79 6
79 6

e et = DO OO OO OOOOVWOOVOOY
NN = OO 00 NN S NN = OO O ~NO N S~

NN N (NN N NN NN

.END
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MTHSALOG 16-SEP-1984 ?1:g8:56 AX/VMS M
Symbol table 6=-SEP=1984 11:20:16 [MTHRTL.SR
ACMASK = 00000 3(
ALOG_COHRON-RS 88 8 1 1
ERR gg i 1
ERROR 0 1
le N2_CONS = AA3B4LOBS
tF N-5-ts I ¢ °§§§2
TRCS PRI
PLUS 00000§§B fi 01
LN “1PLUS_W 00008 ER 0
LOGLENT = 0000 Oog
LOGLENZ2 = 800 000
LOGTAB1 80 1C R 01
LOGTAB2 00000234 R 01
LONG = 00000004
MTHSSAB_ALOG 00000004 RG 01
MTHSSABALOG_V 00000082 RG 01
MTHSSABTF _FHT 00000104 RG 01
MTHSSJACKET_HND s#eeewsee x 0
MTHSSSIGNAL™ oot ¥ 00
MTHSALOG 00000240 RG 01
MTHSALOG10 00000250 RG 01
MTHSALOG10_RS 00000277 RG 01
MTHSALOG?Z 00000260 RG 01
MTHSALOG RS 00000289 RG 01
MTHSK LOGZERNEG weeessexr x (0
NEG_ERP 000002F0 R 01
SF_T = 00004080
« = 00000004
’ ---------------- ‘
i Psect synopsis !
PSECT name Allocation PSECT No. Attributes
< 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS
MTHSCODE 00000379 (¢ 889.) 01 ¢ 1.) PIC USR CON REL LCL SHR EXE
B i T e T 4+
! Performance indicators i
L
Phase Page faults CPU Time Elapsed Time
Initialization 6 0:00:00.07 0:00:01.92
Command processing 1%9 80: 8: 0.20 0:00: g.g1
Pass 1 100 00:00:01.90 0:00:05.88
Symbol table sort 9 0:00:00.01 0: 8: .g1
Pass 2 " 0:00:01. 2 0:00:03. E
Symbol table output 4 0:00:00. 0: 8: .0
Esoct sy?opsis outgutt § 0:00:00. § 8: : 0.08
ross-reference outpu :00:00. :00:00.
Assembler run totalg 39 8: : g. 0:08:?2.31

The gorking set Limit was 1050 pages.
10465 bytes (21 pages) of virtual memory were used to buffer the intermediate code.

s e e

cro V04-00

Page 16
J MTHALOG.MAR; 1 (9

)

LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE

RD NOWRT NOVEC LONG

MT
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j
16-SEP-1984 01:02:56 VAX/VMS Macro V04=00 Page 17
VAX=11 Macro Run Statistics 11:20:16

6-SEP=-1984 11:20: [MTHRTL.SRCIMTHALOG.MAR; 1 (9

There were 10 pages of symbol table space allocated to hold 29 non=local and 0 local symbols.
673 source Lines were read in Pass 1, producing 18 object records in Pass 2.
1 page of virtual memory was used to define 1 macro.

demcnccssnsssssnssssasssssanae

! Macro library statistics !

boccan cosecseee cesccscsasseee -—-

Macro Library 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=LIS$:MTHALOG/0BJ=0BJS :MTHALOG MSRCS:MTHJACKET/UPDATE=(ENHS :MTHJACKET) +MSRCS:

1
|
i

e
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