———
———
———
—
— =

———
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**MTHHLOG
MM MM TTTTTTTTTT HH HH HH HH LL 000000 GGGGGGGE
MM MM TTTTTITTITTT WM HH HH HH LL 000000 GGGGGGGG
MMMM  MMMM 17 HH HH HH HH LL 00 00 GG
MMMM  MMMM 17 HH HH HH HH LL 00 00 GG
MM MM MM 17 HH HH HH HH LL 00 00 GG
MM MM MM 17 HH HH HH HH LL 00 00 GG
MM MM 17 HHHHHHHHHH  HHHHHHHHHH L 00 00 GG
MM MM 17 HHHHHHHHHH  HHHHHHHHHH L 00 00 GG
MM MM 17 HH HH HH HH LL 00 00 GG GGGGGG
MM MM 17 HH HH HH HH LL 00 00 GG GGGGGE
MM MM 17 HH HH HH HH LL 00 00 GG GG cese
MM MM 17 HH HH HH HH LL 00 00 GG GG ceee
MM MM 17 HH HH HH HH LLLLLLLLLL 000000 GGGGG6 cees
MM MM T HH HH HH HH  LLLLLLLLLL 000000 GGGGG6 ceve
LL 11111 SSSSSSSS
LL 111111 SSSSSSSS
LL 11 SS
LL 11 SS
LL 11 SS
LL 11 SS
LL 11 SSSSSS
LL 11 SSSSSS
LL 11 SS
LL 11 SS
LL 11 SS
LL 11 SS
LLLLLLLLLL 111111 $SSSSSSSS
LLLLLLLLLL 111111 $S5SSSSS

IR,




MTHSHL

Table o

)
&
5
¥

(
(
(
(
(

contents

N Nt

6 2
; Floating Point Natural and Common 16=-SEP=-1984 01:36:48 VAX/VMS Macro V04-00

MISTORY ; Dotailod Curront Edit Histor‘
o c ARATIONS f Part of Module
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and no registers are saved.

VERSION: 1
HISTORY:
AUTHOR:
John A, Wheeler, 24-Sep-1979.

MODIFIED BY:

VERSION: 2

HISTORY:
AUTHOR:
Bob Hanek, 23-Jun-1981.
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MTHSHLOG ; Floating Point Natural and Common 16=-SEP-1984 01:36:4 AX/VMS Macro V04-00
2-005 . 6-SEP-1934 ?1:38:02 !HTHRTL.SRCJHTHHLOG.HAR;1
1 LTITLE MTHSHLOG : Floating Point Natural and Common
i : Lo?arit m Functions (HLOG H50810)
;. .IDENT /2-005/ : File: MTMHLOG.MAR Edit: PDG2005
S E.tt'Qt""t"""""""'t'ttil't.."."!t.!"lt""t"""'t"t"""""'
Mo .
00 ? :* COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY *
008 s s* DIGITAL EQUIPMENT fORPORlTIDN. MAYNARD, MASSACHUSETTS. *
880 3 :: ALL RIGHTS RESERVED. *
.' |
000 1 s THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED *
888 § :* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
s* INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER *
008 & ; (COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY *
00 S ;* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY .
8888 9 :* TRANSFERRED. B
;t
8000 s s* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE *
000 s* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT *
8888 ? :: CORPORATION. .
: ©
0000 § :* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS .
8888 Z :: SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. :
0000 5 e .
8888 g :Il't!""'t"t"'i"""Q't't"t"tl'lﬁ'ﬁ't"'!!t't"""t"""'t""""'t
0000 8
0000 9 FACILITY: MATH LIBRARY
0000 0 ,++
8888 1 ; ABSTRACT:
0000 § MTHSHLOG and MTHSHLOG10 are functions which return the H floating point
0000 4 ; natural or common logarithm of their H floating ﬂoint ar?unont. The call
0000 5 ; is standard call-by-reference. MTHSHLOG_R8 and MTHSHLOGTO_R8 are special
0000 6 : routines which are the same as MTHSHLOG and MTHSHLOG10 except that a
0000 ; faster non-standard JSB call is used with the argument in RO through R3
9
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HTHRTL THHLOG.HAR;1
SBTTL HISTORY ; Detailed Current Edit History

Edit History for Version 1 of MTHSHLOG
881 = Adapted from MTHSGLOG version 1-001. JAW 24=Sep=1979

r Reorder sggitions after POLYH for greater accuracy. JAW
6-Jan-1

Edit History for Version 2 of MTHSHLOG

CONOWV AN = OV NN IR O

SNNSNSNSNSNSNwNNOo-oo-orr OO OO

s- 01 = Add MTHSHLOG2. RNH 08-Aug-1981

=002 - Correct ontrg o,ic for J B entries. Use G* addressing for
externals. SBL L-Aug

=003 - Chan?ed MTHSSAB_ALOG to HTHSSAB JALOG_V. RNH 29-509-81

=004 - Eliminated S{abolic short Lliterals. “RNH 15-0ct-81

=005 = Changed H_FHI to the global symbol MTHSSAR_H_FHI. PDG 3-Nov-81
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Point Natural and Common 16=-SEP-1984

MTHSHLOG Floatin - 1:36:4 AX/VMS Macro V04=00 P 4
2-005 6ECLARAT18NS ; Declarative Part of Modul 6-SEP-19g4 ?1:3?:03 !HTHRTL.SRCJHTHHLOG.HAR;1 o (3
? +SBTTL DECLARATIONS ; Declarative Part of Module
g s INCLUDE FILES: MTHJACKET.MAR
S s EXTERNAL SYMBOLS:
88 9 .DSABL GBL
LEXTRN H1HS LOGZERNEG : Error code
000 8 JEXTRN MTHSSSIGNAL : Math signal routine
088 98 EXTRN MTHS$SAB_ALOG_V : Table of byte offsets
g§88 31 ; EQUATED SYMBOLS:
000041FC 0000 9§ ACMASK = “M<IV, R2, R3, R4, RS, R6, R7, RB>
0000 94 ; Register save mask and [V enable
8000 95
000 96 ;
0000 97 ; MACROS: none
0000 98 ;
0000 99 . PSECT DECLARATIONS:
0000 100
00000000 101 PSECT _MTHSCODE PIC,SHR,LONG,EXE ,NOWRT
0000 10; ; Program section for math routines
0000 103 ;
0000 104 ; OWN STORAGE: none
0000 105 ;
0000 106 ; CONSTANTS:
0000 107 ;
0000 108
0000 109 ;
0000 110 ;
0000 111 ; The H_FH] table is accessed by an index obtained from the MTHSSAB_ALOG_V
0000 11§ : table. The MTH$SSAB_ALOG_V table is Llocated in MTHALOG.MAR. Indices
8000 113 ; between 0 and 13- inclusive are used to access entries O through 13
000 114 ; respectively. For these 1indecies, the first three items of the
0000 115 ; correspond ng entry are FHI, LN_ FHi LO and LN_FHI_HI . The last two
0000 116 ; items hese entries are not used. lndices “between 14 and 27
0000 117 ; inclusive access entries 13 through 0 respectively. For these indecies,
0000 118 ; the Last three items in the corresponding entry are LN_FHI_HI, LN_FHI_LO
§888 }18 : and FHI. The first two items for these entries are nof used.
008 121
§0 '1| g HTIE'IS:AB Hofﬂl:
: Entr
0000000% A9F£001 8 124 y .OCTA “X0000000 80000000000;008 A9F4001 ; .1853?90554 3957 312509 00
421AE 3E 08 1E1 1FD FAO 9683F5 81 125 LOCTA ‘xa 1AE 51E1g;1FD FA03968 3F57 3 18;4 44222 8 3 14136 562181589
OR778620 00 A77GesD o0add E?s 11207PAQ S06BSLE 0030 137 [0CTA X6 § D008DIE 181 1FDIPAQSOABIFED & - 1823040805205 33141 252049086 3424
00003C00 163840 0 %g } g . .?CTA 80000 00050000003(0814394080 3 .55337709531§1 4 117%3; 000000000
; Entry
00000000 000%0000 00008600 9E3A4001 5 130 .OCTA ‘XOOOO 0 00000 86009E3A4001 : .161 496788024 437
1A165166 6C92CADGL A24BAGAT 1FACBFES 89 13 LOCTA * g?bg 82 23A2A?1FAC?FES - 3?45898998 49 ;4 586;1
o fiowlds thige b Rl o eI ORI s
00088830 9E00 3C6C6058 gig } g Ent .gCTA ‘XOO 08300000 808 009€003C6C4000 ; .618016183 g 63122 359 00000000
: Entr
00000000 00000000 0000AB00 74D14001 A 136 ; .OCTA *“X00000000000000000000A80074D14001 ; .14563241004943847656250000000000
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cl : (3

38

oa
UD‘U

fFloatin t SEP-1984 01:36:4 AX/VMS M V04-0
6ECL ARATION Declarative Part of Modul 2 -SEP=-1984 ?1 3? :0 MTHRTL sagagtnﬂLOG.HAR.1 1-0(
DDA89 99999999 3FFF 1 .OCTA “XDDASB SFFF €2 = .4000000000000000000000000034
(80K33E8 33333838 38383383 38831000 0eS g 96TR 28 ROE80002802 0000000002 000000 £ (1 = -6000000008000000000000000086
0000000 00000000 004 §§ 64 g A *X0 g 0000000000000000000004003 :C0 = .S000000880000000000000000000
22 gg LOGLEN2 = -LOGtAB
65 Sg
65 57 H_LN_2_H1:
00006730 93C7F357 A39E2FEF 62E44000 gg gg iR A L69CTA “X0000673093C7F357A39E2FEF62E44000 ; Hi 98 bits of Ln2
069E16CS 4CS5B9339 79A157A0 FO7B3F9A g? 2? H-L0;18 é6CTA “X069E16C54C58933979A15 0?9783F9A ; Low bits of Ln2
65502122 BCB73FFF 27§ 6§ = “.LONG “XBCB73FFF, “X6ES g152 E 0 42429448190325182765112891891660508
SAGB555F 6AB7E32A 7 6 LONG  “X6AB7E32A, “X5A6
8630 64 M_INV_LN2_CONS: ; convert from natural log to Log base
BB2F7652 71544001 0680 65 LGUAD  “xBB2F765271544001 } &
D23AFDAO 7DOFE177 8238 gg LQUAD  “XD23AFDAO7DOFE177
0699 568
0690 269
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nt Natural and Conngn ; 1 6-SEP-1984 AX/VMS 0_V04=00 Page 8 MTH
MTHSH S ?1 38 og !

andard H-floating LOG 6-SEP=19 MTHRTL . SRC IMTHHL0G. MAR: 1 (4) 1-0f
.SBTTL MTHSHLOG = Standard H-floating LOG

; FUNCTIONAL DESCRIPTION:

: HLOG = H floating point LOG function

: HLOG(X) is computed using the following approximation technique:
If X =< 0, error. Otherwise
Let X = f « (2+*n), where 1/2 <= f < 1
If nis greater than or equau ;o 1 than

N=n=1andF 2
Else
set N=nand F = f.

0690
0690 Then LIn(x) = N*ln2 + (n(F)
0690
0690 If IF = 1) € 2+**=5 then
0690 In(F) = W + W*P(W), where W = F = 1 and P
8238 is a polynomial of degree 18.
0690 In(F) = Ln(FHI) + Z*Q(Z*Z) where FHI is ob=-
0690 tained by table look-up, @ is a polynomial of
8238 degree 10 and Z = (F = FHI)/(F + FHI)

NOTE: The quantitios In(FHI) and Ln2 are used in the above
0690 ?uat ons in two parts - a high part (containing the
0690 h ah order bits) and a low part (containing the low
0690 er bits. In the code the high and low parts of the

constants are ind1cated by a _Hl and _LO suffix respec-
‘ The values were chosen such that N+*LN_2_HI +
LN FHI_HI is exactly representable.

144

OO0O0O0O0O0OOOOY VYV OVYVVOVVVOCOCOCONCD NN NN NNNNN .

SN NN = OV NS WIN = O VO NN W S AN = OO 00 NN W B N = O O 0O NN N 8S N) = OO O N N S Win) —

E CALLING SEQUENCE:
hlog.wh. v HTH‘HLOG(x.rh r)
CALL HTHSHLOG(hlog wh.r, x.rh.r)
: INPUT PARAMETERS:

o
o
b
o
L L L W N LA N N N N NN N NN RO N NN N N NN PO TNV PO N

3 Else

06
00000004 069

00000008 0690 k220" Lons Bt g g Ry g edes
" ; gument
g ; IMPLICIT INPUTS: none
é OUTPUT PARAMETERS:
00000004 gg ' hlog = 1 ~ LONG ; Contents of hlog is the result

oo oo
VOO0 VOO
oo (=lalele)
U N N LN AN N N N U N A RN N

AORIRINININININ b b b b b —3 —> s —s

VALUE: H floating logarithm of the argument
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- Standard H=Ffloating LOG -SEP=19 1:25:0 JMTHHLOG.MAR; 1

IMPLICIT OUTPUTS: none

COMPLETION CODES: none

SIDE EFFECTS:

Signals: MTHS_LOGZERNEG if iX! =< 0.0 with reserved operand in RO/R3 (copied
to the signal mechanism vector CHFSL_MCH RO/RT by LIBSSIGNAL). Associated

message is: ''LOGARITHM OF ZERO OR NEGATIVE VALUE''. Result is reserved operand
0 unless a user supplied (or any) error handler changes CHFSL_MCH_RO/R1.

~O00

NOTE: This procedure disables floating point underflow, enables integer over-
ow
enables across the call.

GO ~NONN S AN = OO0 00 NN N B AN — O

AN A LN N N N N NN NN
Vot ol ol af oF o P o Vo WV

v B
VIS AN = OO

o IS aidonn ]

9
4 (4)

g MTHRTL. SRC

causes no floating overflow or other arithmetic traps, and preserves

LENTRY MTHSHLOG, 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

MOVH ax(AP), RO ;: RO/R3 = arg

8588 MTHSHLOG_R8 ; Call special HLOG routine

MOVO RO, ahlog(AP) ; Store result in first argument

RET : Return to caller
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.SBTTL

+
+

MTHSHLOG10 -

FUNCTIONAL DESCRIPTION:
HLOG10 = H floating point LOG1D function
HLOG10(X) is computed as HLOG10(E) * HLOG(X).
See description of MTHSHLOG
CALLING SEQUENCE:
hlog_base_10.wh.v = MTHSHLOG10(x.rh.r)
CALL MTHSHLOG10(hilog_base_10.wh.r, x.rh.r)
INPUT PARAMETERS:

LONG_= &

x = 2 * LONG

OUTPUT PARAMETERS:
hlog_base_10 = 1 * LONG
SIDE EFFECTS: See description of MTHSHLOG

.ENTRY

MTHSHLOG10, ACMASK

MTHSFLAG_JACKET

MOVAB

MOVH
BSBB
MOVO
RET

G*MTHSSJACKET_HND, (FP)

ax(AP), RO
MTHSHLOG10 RS
RO, @ahlog_Base_10(AP)

LR R TR R T T

; Contents o

AX/VMS Macro V04-00 Page

tandard H Floating Common Logarithm

Define lon?uorq multiplier
x is the argument

Standard call-by-reference entry
Disable DV (and FU), enable IV
Flag that this is a jacket procedure

set handler address to jacket
handler

in case of an error in special JSB
routine

RO/R3 = arg _

Call special HLOG10 routine

Store result in first argument
Return to caller

MTH
Sym
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2-005 ﬂTHSHLOGZg - Standard H Floatsng Common -SEP- gb ? 2?'03 !HTHRTL SRCIMTHHLOG.MAR; 1 e (6)I
ggg 2 ? .SBTTL MTHSHLOGZ2 =~ Standard H Floating Common Logarithm !
6BC & i 144 i
gg% 2 2 ; FUNCTIONAL DESCRIPTION: |
68C 405 : HLOG2 = H floating point LOG2 function |
23% 2 9 § HLOG2(X) is computed as HLOG2(E) * HLOG(X). ;
86BC 403 E See description of MTHSHLOG
68C 410 ;
823% 2}1 : CALLING SEQUENCE:
068C k1§ ; hlog_base_2.wh.v = MTHSHLOG2(x.rh.r)
06BC 414 ; -or=
823% 2}5 ; CALL MTHSHLOG2(hlog_base_2.wh.r, x.rh.r)
06B( 41? : INPUT PARAMETERS:
00000006 O0B¢ 419 ° LONG = 4 Define d multipli
=z : Define Longword mu er
00000008 828% 2;? x = 2 * LONG ; Contents o? x is the grgunent
06BC 4 § ;
068C 4 : OUTPUT PARAMETERS:
06BC 424 ;
00000004 822% 2 z hlog_base_2 = 1 * LONG
06BC 427 E SIDE EFFECTS: See description of MTHSHLOG
06BC 428 ;
06BC 429 ;--
06BC 430
06BC 431
41FC 06BC 63§ LENTRY MTHSHLOG2, ACMASK ; Standard call-by-reference entry
06BE 43 : Disable DV (and FU), enable IV
823% 634 MTHSFLAG_JACKET ; Flag that this is a jacket procedure
068

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

06C ; set handler address to jacket
82%2 : handler
06C5 435 : in case of an error in special JSB
06C5 43 : routine
SO 08 BC 70FD 06CS 43 MOVH ax (AP) RO : RO/RS = arg
18 10 86CA &gg BSBB  MTHSHLOG alculate natural log
04 BC 50 BO AF 65FD 6C 4 MULH3 H_INV_ LNZ CONS RO, ahlog base 2(AP)
06D 440 ; convert and store result in first
06D 441 ; argument r
04 06D 442 RET : Return to caller
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int Natural and Common -SEP=-1984 01:36:4 AX/VMS Macro V04-00 Page
O_R8 =~ Special HLOG/HLOG10 2-SEP-19 4 ?1:2?:03 !HTHRIL.SRCJHTNHLOG.HAR;1 .
22; .SBTTL MTHSHLOGHLOGIO_R8 =~ Special HLOG/HLOG10 routines
22 ; Special HLOG/HLOG10 = used by the standard routine, and directly.
448 ; CALLING SEQUENCE:
449 ; save anything needed in RO:R8
450 ; MOVH ands W : Input in RO/R3
451 ; JSB MTHEHLOG10_RS /nrngutoc,ks
‘Si 3 return with result in RO/R
453 ; Note: This routine is written to avoid causing an¥ integer overflows,
4564 ; floating overflows, or floating underflows or divide by 0 conditions,
2?5 ; whether enabled or not.
459 ; REGISTERS USED:
458 ; RO/R3 = H floating argument then result
459 ; R4/R7 = Intermediate results
460 ; RO:RS = POLYH
461 ; R8 = Pointer into H_FHI table
46§
46
464
465 MTHSHLOG10 R8:: 3 Sgecial HLOG10 routine
466 moVw RO, R7 ; R7 = biased exponent
467 BLEQ ERR : Error if <= 0
468 ; User PC on top of stack
469 : Note: ERROR routine depends on user
470 ; PC being on top of stack, so
2;1 : subaout ne call to MTHSHLOG_R8 is not
; used.
47; BSBB HLOG_COMMON_R8 ; Call common HLOG/HLOG10 routine
474 MULH2 H_LOG10_E, RO ; RO/R3 = LOG10(e) * LOG(X)
475 RSB ; Return
476
2;; ERR: BRW ERROR
479 MTHSHLOG_RS8:: : sgecial LOG routine
480 Aovw RO, R7 ; R7 = Biased exponent
481 BLEQ ERR : HLOG(X) is not defined for X=<0
48; HLOG_COMMON _R8:
48 sus@ #*%X4000, R7 ; R7 = Unbiased exponent
22; BLEQ NEG_EXP ; Branch to processing for n=<0
486 ;
2gg ; Exponent is positive. N =n =1 and F = 2f
4«89
490 DECW R7 :R7=N=n-1
91 SUBW R7., RO : RO/R3 = F = 2f
69§ ROTL #7, RO, RB : R8 = index into MTH$SAB_ALOG table
49 BICL #-256, RS 3 = Lo exp bit and 1st 7 fract bits
494 MOVAL G‘HTH‘SAB_ALOG_V. Ré : R6 = Address of RTL vector entr‘
495 ADDL (R6), R6 : R6 = Address of MTHSSAB_ALOG table
499 move  (R6)(R8), RS : R8 = offset into H_FHI tables
&7 BLSS LN_\_PLU§ ; Branch to special processing
498 : for F close to 1
499
500 ;
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MTHEHLOG loatin int Natural and Comm 16=-SEP=1984 01:36:4 AX/VMS Macro V04=-00 BE]
2-005 ﬁTHSNLOGHEOG?O _R8 =~ Special HLOGINLOG10 6-SEP -1934 ?1:32'05 MTHRTL.S J MTHHLOG.MAR; 1 e

;}g ‘3% Compute 7, I*+2, P(I**2) and I+P(7*+2)
71
143 57 9DFD 4l & CVTWH R7, =(SP) ; Push N onto the stack
S8 FBE6 CF& gro 714 505 MOVAD MTHSSAB u_rultaal R8 : RB = Address of FHI
63FD 718 9 SUBH (ng). RO : RG/R7 = F = FHI
69FD 7 ADDH? (RB)+ nb : RO/R3 = F + FHI
7€ 54 67FD 0724 8 DIVHS RO, R& -(sp) P (SP) =2 = (F = FHID/(F + FHI)
S0 6F 25 ?SFD 729 509 MULH (8#) (sP) : RO/R3 = Z¢#2
FEGB CF 2‘ SFD 07 ; 10 POLYH R iLocbenz- , LOGTAB2 : nozag = P(2%*2)
0 B8E 64FD ; ] }i MULH2  (SP)+ : RO/R3 = 7#P(Z%+2)
739 313
§; 3 }g ; Compute B = N*LN_2_LO + LN_FHI_LO + Z*P(Z*2)
54 FF21 CF 65 6SFD 0739 519 MULH3  (SP), W_LN_2_LO, R4 : R4/R7 = N*LN_2_LO
56 B8 60FD 0740 1 ADDH (R8)+, Ré : R4/R7 = N*LNZ27LO + LN_FHI_LO
50 54 60FD §;24 2}3 ADDH2 R4, a6 * RO/R3 = B
74 0
8;23 g 1 : Compute A = N*LN_2_HI + LN_FHI_HI and HLOG(X)
S4& FFO2 CF BE 65FD 074 g f MULH3  (SP)+, u _LN_2_HI, R& : R4/R7 = N*LN 2 HI
5¢ 68 60FD 074F 5264 ADDH (R8), ; RG/R7 = A = N+[N_2 HI + LN_FHI_HI
50 54 60FD 0753 525 ADDH R&, RO : RO/R3 = A + B = ALOG(X)
05 0757 § 9 RSB
0758 5
0758 528 LN_1_PLUS:
66 11 0758 529 BRB LN_1_PLUS_W
075A 530
87SA §31
75A ssi :
075A 53 Exponent is negative. N =n and F = f
075A 534 ;
075A 535
SO S7 A2 075A 536 NEG_EXP:SUBW  R7, RO : RO/R3 = F = f
S8 50 07 9C 075D 537 ROTL  #7. RO, RS : R8 = index into MTHSSAB_ALOG table
S8 FFFFFFOO 8F CA 0761 538 BICL #-256, R8 : = lo exp bit and 1st~7 fract bits
56 00000000°'GF DE 0768 539 MOVAL G*nrnisAa _ALOG_V, R6 ne = Address of RTL vector entr‘
56 66 (0 O076F 540 ADDL (R6), R6 : = Address of MTHSSAB ALOG table
58 6643 90 0772 541 MOVB (ne)tnsl R8 ; aa = offset into H FHI tables
4 19 077 Lg BLSS LN_ PLU§ ~ ; Branch to special processing
077 4 : for F close to 1
77 44
77 45 ;
77 69 ; Compute 2, 2+*+2, P(Z*+2) and 2*P(7*+2)
Mo
7€ 57 9DFD 77 49 CVIWH R7, =(SP) : Push N onto the stack
S8 FB7E CF& gro 77 50 MOVAO MTHSSAB H _FHICR8], R8 : RB = Address of FHI
54 g 68 63FD 07 51 SUBH (ag , RO,"R& : RG/R? = F = FHI
g 69ro 7 si ADDH (R8), RO : RO/R3 = F + FHI
7€ 54 67FD 078C 55 DIVHS RO, R4 (sp) : (SP)= 1= (F = FHID/(F + FHI)
50 6F 25 9sro 791 54 MULH s#) {sp) : RO/R3 = Ze+2
FEO3 CF A SFD 0796 555 POLYH ‘LOGbENZ- , LOGTAB2 : RO/RY = P(Z%+2)
0 BE 64FD ;xg 29 MULH2 (sﬁ)o : RO/RY = 2+P(2+22)
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2-005 hrniuLocufoc?o_aa -'Special HLOG/HLOGIO Z3EP-198¢ 97:38:83 EMTHRTL . SRCITHHLOG MAR; 1 .
7TA1 :
;:} %g : Compute B = N*LN_2_LO + LN_FHI_LO + Z+P(Z#2)
54 FEB9 CF ?s 65FD 7A1 61 MULH (SP), MW_LN_2_LO, Ré : R4/R7 = N'LN_S,LO
4 60FD (07A8 6; ADDH? =(RBJ, Ré : RG/R7 = N*LNZ27LO + LN_FHI_LO
0 54 60FD 07A 4 ADDHZ R4, RO : RO/R3 = B
780 3¢5
;g g? : Compute A = N*LN_2_Hl ¢ LN_FHI_HI and HLOG(X)
54 FE9A CF 35 65FD 078 68 MULHI  (SP)+, H_LN_2_HI, R&  ; R&/R7 = N*LN_2_HWI
4 68?0 78 99 SUBH -(R8), RE : R&/R7 = A = Re[N_2 HI + LN_FHI_HI
0 54 60FD 0788 0 ADDHZ R4, RO : RO/R3 = A + B = ALOG(X)
05 O7BF " RSB
07¢C 7;
§;E ;4 : S ial logic f F cl 1
: Special logic for F close to
7C8 575 ; g ’
87( 579
7C0 577 LN_1_PLUS W:
7TE 50 08 $3FD 07C2 278 SOBH3Z #1, RO, -(SP) ; (SP) =W =F -1
FC9% CF 13  6E 75FD 87c 79 POLYH (SP), #LOGLEN1-1,LOGTAB1: RO/R3 = Q(W)
50 g; 64FD 7CC 580 MULHZ2 (SP), RO : RO/R3 = w+Q(W)
54 6DFD 0700 581 CVIWH R7, R& : R/RS = N
7€ FEB6 CF S& 65FD 0704 Slg MULH3 R4, H_LN 2_LO, =(SP) ; (SP) = N*LN 2 LO
S0 B 68ro 07p8 58 ADDH2  (SP)+7 RO : RO/R3 = N*LR_2_LO + w*Q(W)
50 8E 60FD O7DF 584 ADDH (SP)+, RO ; RO/R3 = N*LN_2_LO + LN(F)
54 FE6B CF 64FD 07E3 585 MULHZ H LN g,nl. R4 ; R&/RS = N*LN_27HI
S0 54 60FD O7E9 586 ADDH RE, R : RO/R3 = HLOGTXY
05 O76D 587 RSB
8755 588 ;
;EE ggg ;s X =< 0,0, signal error
6E DD §7ES §91 ERROR: PUSHL (SP) ; Return PC from JSB routine
7TE 00" 8F 9A 7F 295 MOVZIBL #MTHSK LOGZERNEG, =-(SP) ; Condition value
SO 01 OF 79 O07F& 9 ASHQ #15, #7, RO : RO = result = reserved operand -0.0
07F 594 ; Goes to signal mechanism vector
07F 595 ; (CHFSL_MCH_RO/R3) so error handler
07F 596 ; Can modify the result.
52 T7C O0O7F8 597 CLRQ R% E sue
00000000°'GF 02 FB OQO7FA 598 CALLS #2, G*MTHS$SSIGNAL : Sianal error and use real user's PC
0301 599 : Indepéndent of CALL vs JSB
05 0 81 20? RSB ; Return = RO restored from CHFSL_MCH_RO/R3
e !
080 60
080 604 .END
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MTHSHLOG ; Floating Point Natural and Common

Symbol table
ACMASK s
ERR

ERROR

HLOG

0D
oo
—

k3
a
z
=3

(o elelelelele]
—b e e e e d

X
00000000 RG

tERERRER X

LONG
MTHSSAB_ALOG_V
MTHSSAB™H _FHT
MTHSSJACKET _HND

o

D
OO0O0O0O0O0O0O0O00O0 OO
P P ——r i ——"p S———

MIHSSSIGNAL™ tERRRRRY
MTHSHLOG
MTHSHLOG10 000006A6 RG
MTHSHLOG10_R8 00000604 RG
MTHSHLOG2 ~ 000006BC RG
MTHSHLOG RS 000006E4 RG
MTHSK LOGZERNEG weewsews X
NEG_EXP 0000075A R
= 00000008
e m e e e e e - - +
i Psect synopsis !
PSEC! name Allocation PSECT No. Attributes
S 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON
" MTHSCODE 00000802 ( 2050.) 01 C 1.) PIC USR CON
e cccss s sccsssccscccccacs +
i Performance indicators ;
Phase Page faults CPU Time Elapsed Time
Initialization 29 8: 0: 0.27 00:00:00.63
Command processing 110 :00:00. g 0:00:03.64
Pass 1 106 8: :01. 0:00:05.48
Symbol table sort 0 :00:00.01 :00:00.01
Pass 2 126 :00:01.39 :00:06.46
Symbol table output 4 0.04 :00:00.04
Psect synopsis output . 0:00:00.0
(ross-reference output x 8: 0:00.0
Assembler run totals 38 . :00:16.2

The working set Limit was 1050 pages.

oI T IANE et

T HLOG MAR;1

ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
REL LCL SHR EXE RD NOWRT NOVEC LONG

MTH!
1-0
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MTHSHLOG ; Floating Point Natural and Common 12-SEP-19g4 ?1:32:43 ¥AXIVHS Macro V04-00 Page 19
VAX=11 Macro Run Statistics -SEP=-1984 11:25:0 MTHRTL.SRCIMTHHLOG.MAR; 1 (7)

11062 bytes (22 pages) of virtual memory were used to buffer the intermediate code.

There were 10 pages of synb?l table space al ocasad to hold 30 non-local and 0 Local symbols.
664 source Lines were read in Pass 1, pr?duc ng object records in Pass 2.

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

R e L LTy +

! Macro Llibrary statistics i

Macro Library name Macros defined

$2558DUA28: CSYSLIBISTARLET.MLB; 2 0
0 GETS were required to define 0 macros.

There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/D]SABLE=(GLOBAL , TRACEBACK) /LIS=LIS$:MTHHLOG/0BJ=0BJS :MTHHLOG MSRCS:MTHJACKET/UPDATE=(ENHS :MTHJACKET) +MSR(CS:

—=
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