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HISTORY ; Detailed Current Edit History
DECLARATIONS
OTSSPOWCDJ_R3 = D COMPLEX*16 =+ INTEGER*4




1 9
1S$POVCDY - D COMPLEX*16 ** INTEGER+4 power routin 16-SEP=1984 01:55:48 VAX/VMS M 4-
91385 Pover routin 1 e =198s 11:37:48 FATANTL. cREi0riP0udD, mans1 P29*

1 LTITLE OTSSPOWCDJ = D COMPLEX*16 =+ INTEGER*4 power routine
§ «IDENT /1-80?’ : F&lc OTSPOWCDJ .MAR Egit: SBL1003
g E.tt't"'!i"."""t'ti"0..'t't..""'t""""..'.""".Q""l"""""'
A L
9 :* COPYRIGHT (c) 1978, 1980, 1982, 1984 BY *
s* DIGITAL EQUIPMENT fORPOR‘TlON. MAYNARD, MASSACHUSETTS. "
s :: ALL RIGHTS RESERVED. .
: ]
10 ;* THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
0 11 ;+ ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE *
88 li s* INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER N
15 ;+« COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY .
008 14 ;* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY *
880 }S :: TRANSFERRED. -
.' ]
000 1? s* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE *
0000 18 ;* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT *
8888 18 s* CORPORATION. .
Hod *
0000 1 ;s DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS "
8888 i :: SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. *
: L ]
000 4 ;v -
§888 g :.Q"QQ""""""1."'t."'i'.t"'tt.i.i.t't'tt'.'tt'tl"itti'titt'tt"it.'i
0000 7 :
0000 8.
0000 9 ; FACILITY: Language support Library - user callable
0000 0 ;¢
0888 1 ; ABSTRACT:
8000 g : D COMPLEX*16 base to INTEGER*4 power.
0000 & ; Floating overflow can occur.
0000 S : Undefined exponentiation can occur if
0000 ® 3 base = (0.,0.) and exp <=0
0000 &
8000 gl ;==
000 9.
8000 40 ; VERSION: 1
000 4 ;
0008 4§ s HISTORY:
00 45 ; AUTHOR:
888 2; 3 Steven B. Lionel, 27=-July=1979

-2 b
\
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ORY
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; Detailed Current Edit History 6-SEP-1

“éé

=00

+SBTTL HISTORY

History
1 - Adaptod from OTSSPOUCJ vcrsion

- Corr*itsgggz gateas Jan-?r ¥ndofinod result with negative powers.

= Use general mode addrossing

; Detailed Current Edit History

MTHRTL SRC OTSPOWCDJ.MAR; 1

1-003. SBL 27-July=1979

SBL 30-Nov-1981
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?180 o ;E%ngz?&SN.16 v DADEY 12'5 ::}324 ?’ g; ‘s ¥;¥‘=¥ L.S T gaaggJ.HAR:l . (i)

«SBTTL DECLARATIONS

INCLUDE FILES:

EXTERNAL SYMBOLS:

®e

.DSABL GBL

LEXTRN MTHSSSIGNAL ; Math error routine
.EXTRN OTSSDIVCD R3S : COMPLEX di v sion routine
.EXTRN MTHSK_UNDEXP

: MACROS:
: EQUATED SYMBOLS:

OWN STORAGE:

: PSECT DECLARATIONS:

000C .PSECT _OTSSCODE PIC,SHR,LONG, EXE NOWRT

; program section for OTS$ code

0000
(=l=l=]
00000000 0000000000 NN NN NNNNNNOOOOO OO O OO UM

00 NOM N S AN = © O 00 N O SN AN = O O 00 NN N8 LN — O O 00 IO

OO0 O0OO0O0O0ODO0O0O00O0O0O00O

[=l=l=l=l=lel=]
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OTSSPOWCDJ = D COMPLEX*16 ++ INTEGER*4 power routin 16=SEP=-1984 01:55:4 AX/VMS Macro V04-00 P 4
1-303 OTSSPOWCDJ_R3 - D COHPLEx'lbp" lNTEgER' -SEP=-1984 ?1:3;:63 !ﬂTHRTL.SRCJOTSPOHCDJ.HAR:1 e (4)
8 = SBTTL OTSSPOWCDJ_R3 = D COMPLEX*16 =+ INTEGERw4
§ FUNCTIONAL DESCRIPTION:
9% : D COMPLEX*16 result = D COMPLEX*16 base *+ INTEGER*4 exponent
35 : The COMPLEX result is given by:
0 89 § base exponent result
8 93 3 any >0 PRODUCT (base * 2+*+i) where
100 ; i is each non-zero bit in
8 } 1 : exponent.
88 }Og % 9.0 8.} <=0 Undefined exponentiation.
00 185 3 not (0., 0.) <0 PRODUCT (base * 2*+j) where
00 10? : i is each non=zero bit in
00 107 ; iexponent!.
000 103 3
0000 109 ; not (0., 0.) =0 (1.0, 0.0
0000 110 ;
8000 11 ; Floating overflow can occur.
000 11; : Undefined exsonentiation occurs if base is 0 and
0888 }}‘ 3 exponent is 0 or negative.
8000 115  CALLING SEQUENCE:
0000 119 :
8888 }}8 : result.wdc.v = OTSSPOWCDJ_R3 (base.rdc.v, exponent.rl.v)
0000 119 : INPUT PARAMETERS:
00000004 0000 120 base = 4 ; D COMPLEX*16 base passed b‘ VALUE'
00000014 0888 } 1 exponent = 20 ; Longword integer exponent by value.
8000 1 § : IMPLICIT INPUTS:
8000 124 ; NONE
000 125 ;
8000 1 9 : OUTPUT PARAMETERS:
000 127 ; NONE
0000 128 ;
0008 129 : IMPLICIT OUTPUTS:
00 130 ; NONE
000 131 ;
000 } i s FUNCTION VALUE:
888 13, : THE D COMPLEX*16 result is returned in registers RO-R3.
008 135 ; This is a violation of the VAX calling standard, but is
§8° } ? : excused for compiled code support routines.
08 1 s 3
88 139 ; SIDE EFFECTS:
0 140 ;
00 141 ; Modifies registers RO-R3!
8 16§ : SS$_FLTOVF = Floatin? Svorflow .
143 ; SlGﬂA%s MTHS_UNDEXP (82 = ' UNDEFINED EXPONENTATION') if
8 }2? : base is 0 and exponent is 0 or negative.
000 146 :=--
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OTS$POMWCD) COHPLEX' 6 *+ INTEGER*4 power routin 16=-SEP-1984 01:55:4 AX/VMS Macro V04=00 Page
1-803 OTSSPOUCD - D COM LEX'16D" INTEGER* 6-SEP-1984 ?1.3; 43 !HTHRTL S TSPOUCDJ.HAR;1 ’ (g)
01F0 163 ENTRY OTSSPOWCDJ_RS3, “H<R4,R5,R6.R7,R8>
14 : disable integer overflow
4 84 AC 70 150 Mova base (AP) ; R4=R7 gets COMPLEX base
6 OCAC 7D 151 MOV u.se+a(Aﬁ>
8 14 A Dg A 1 § MOVL o:ponont(Aﬁ) : R8 = longuord exponent
2 2 g } ? ggEgL 18 : R8 = | exponent !
OF gg 0 ;E 1 155 1% BBCC 00 Rg EVEN : bran h if even and clear low bit
gg 4 8 01 1 ? MOVD : RO=R3 = initial result
6 7 01A 15 MOVD Rb R
58 58 FF BF 9§ 010 158 ROTL #-1, R8, R8 ; R8 = unsigned_exponent / 2
SE 1 8 2 159 BEQL DONE : done if exponent was 1
2 N 3 z }g? BRB SQUAR1 ; else use rest of exponent
026 16; EVEN:
50 Og 70 0026 16 MOVD #1, RO : RO-R3 = initial result
5 7C 0029 164 CLRQ R2 : (1.0, 0.0
S8 S8 FF BF 9C 0028 165 ROTL #-1, R8, R8 ; R8 = unsigned_exponent / 2
gl 1; 80 g 166 BNEQ SQUAR1 ; branch if exponent not 0
L& 7 0 167 TSTD R4 : exponent was 0, text RP(base)
4C 1; 0034 168 BNEQ DONE : done if non=0, answer is 1.0
56 73 0036 169 1STD R6 ; IP(base) better not be zero
48 12 0038 170 BNEQ DONE ;: it isn't return 1.0
003A 171
003A 17§ UNDEF INED:
S0 01 OF 79 003A 17 ASHQ #15, M, RO ; return RO=R3 = reserved operands
52 01 OF 79 0035 174 ASHQ #15, M, R2
7E  O00'8F 9A 004 175 MOVZBL IHTHSK UNDEXP. -(SP) : FORTRAN error number
00000000°'GF 01 FB 0046 176 CALLS , G*MTHSSSIGNAL : convert to 32-bit condition code
004D 177 ; and SIGNAL MTHS_UNDEXP
06 004D 178 RET
004E 179
004E 180 SQUAR:
S8 58 FF BF 78 88§§ }gl ASHL #-1, R8, R8 : R8 = ireduced exponent! / 2
005 18§ ; R4=R7 = square current base
005 184 ;
005 135 SQUAR1 :
7TE  S56 54 65 005 186 MULD3 R4, R6, =(SP) : (SP) = tng = RP(base)*IP(base)
5¢ 54 64 0057 187 MULD2 R4, R4 : R4=RS = RP(base)*r
56 56 64 O005A 188 MULD R6, R6 ; R6=R7 = IP(base)**
¢ 56 62 8050 189 SUBD R6, R4 : R4=RS = RP(base)**? - [P(base)*+?
56 8E 6E 61 060 190 ADDD (Sﬁ) (SP)+ R6 : R6=-R7 = 2+«(RP(base)*]P(base))
E7 58 E9 82; }81 BLBC . SQUAR ; branch if next exponent bit is 0
Og; }gs : RO-R3 = partial result * current power of base
7€ 56 S50 65 §67 195 MULD RO R6 -(SP) : (SP) = ng = RP(part) * IP(base)
50 gk 64 68 199 MULD RO : RO=R1 = RP(part) * RP(base)
7€ 56 2 65 O? 15 MULD RZ R6, -(SP) : (SP) = 'B = [P(part) * [P(ba
50 ge 62 00 198 SUBD # 8 : RO-R1 = R (part)-ap(baso) lP(part)'lP(base
S% & 64 007 199 MULD : R -Rg = |P(part)*RP(base)
5 ge 9 078 0 ADDD (sﬁ)o : RO-R3 = IP(part)+RP(base) +RP(part)*IP(base
58 58 FF BF 87 1 ASHL ﬁB : RB = ireduced exponent: / 2
1 1 § g SonE BNEQ souﬁ ; loop if more exponent bits left
14 AC D5 8 [ TSTL exponent (AP) ; test exponent sign
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12305 OTSSPOUCD) R - D LOMPCERe {6 ouenTeuEan 18-3EP-108% 01:33:48 YAYAMYS Wacro VOU00  war:1 P29 (&,
1A 1 5 BGEQ POWCDJ : done if positive
S0 7 ; ? T1STD R8 ; test RP(gosult)
24 1 9 BNEQ RSC!P ; 1f non=0, OK to take reciprocal
e 7 B TSTD f : RP(result) was 0, test IP(result)
AB 1 0 ? 2 necip BEQL UNDEF INED ; undefined (0.0+40.01) #+ =pn
43 SS 70 8§F 1" Mova Rs, -(SP) ; second arg pair is divisor
7¢ ; 70 80 'g’ ‘I§ Mova R -(SP)
E 7C 009 1 CLRQ -($P) ; push (1.0,0.0) on stack
7E 08 70 0097 14 MOVD #, =-(SP)
00000000°'SF 08 FB 0Q09A 15 CALLS #8, G*OTSSDIVCD_RS3 : RO=-R3 = reciprocal
80A1 1? POWCDJ:
04 00A1 1 RET ; result in RO=R3
OOAg 18
00A2 219 .END




OTSSPOWCDJ
Symbol table

BASE

DONE

EVEN

EXPONENT
MTHSSS I GNAL
MTHSK_UNDEXP
0TSSDIVCD_R3
OTSSPOWCDJ_R3
POWCDJ

RECIP
SQUAR
SQUAR1
UNDEF INED

k1

B 10
= D COMPLEX*16 *+ INTEGER*4 power routin 12 SEP-19

SEp-1984 11:37149

oo

222230 "
rrRRRRRY X
ttt'tttt

8 000 RG

b i i it =B IO b d
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AX/VMS Macro V04-00 Page
MTHRTL.SR J OTSPOWCDJ .MAR; 1

PSECT name

Allocation PSECT No.

ABS 00000000 ( 0.) 00 ¢ 0.)
_OTSSCODE 000000A2 (

Attributes

NOPIC USR CON ABS LCL
162.) 01 C 1)) PIC USR CON REL LCL

NOSHR NOEXE NORD NOWRT NOVEC BYTE
SHR EXE RD NOWRT NOVEC LONG

Initialization

Page faults

Bl
Command processing 154
Pass 1 76
Symbol table sort g
Pass 2 5
Symbol table output

00: 00 00.97

Psect synopsis output 2
Cross-reference output 0
Assembler run totals 288

CO00O00O0O
Pt = ===
CO00OOOOO
P === === 0=
OO0
—-0000000o
@ .
COO0O,r OO rO
VO =rO OO
coococoooo
SOSSOO0SSC
coo0000oC
SOOOO0SOSC
coocooo0OC
NOOSS SO S

. . . . L] .

= OOOWNO O«
COMIMNINI NO

The uorking ;et Limit was 900 pages.
7 bytes ( pages) of virtual memory were used to buffer the intermediate code.
thero were 10 pages of symbol table space allocated to hold 13 non-local and 1 local symbols.
19 source lines were read in Pass 1, producing 11 object records in Pass 2

pages of virtual memory were used to define 0 macros.
e e T T +
; Macro Library statistics i

Macro Library name
_$2558DUA28: [SYSLIBISTARLET.MLB; 2 0
0 GETS were required to define 0 macros.

There were no errors, warnings or information messages.

ot
1=l
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VAX=11 Macro Run Statistics MTHRTL.SR SPOWCDJ.MAR; 1
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /L1S=L1S$:0TSPOWCDJ/0BJ=0BJS:0TSPOWCDJ MSRCS:0TSPOWCDJ/UPDATE=(ENHS:0TSPOWCDJ)

oy

|




02h4 AH-BT13A-SE - EQUIPMENT CORPORATION

VAX/VMS V4.0 - NTIAL ‘AND PROPRIETARY




