———
———
———
—
— =

———
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




2

H 1N

**f ILE*~1D*+OTSPOWCJ

B . e o . e o . . o o
i B T T e e T e e e e

-
e o |
-
-
b e |
-

B g g%

29"
(T LS LS
(ST p——)
oW Lo
oo Lo
oo oo
(%) Lo
(S LN} Lo
QO oo

QOO LOLLLOLOLO
L N e L e

wwwwwwwwwwwmww
33

=
33
e B B B Bu B B B B B B e B B
uuuuuwuuuuuuuu
O000000000
(= ]=] (== ]
(a]=] (@ ]=)
(= ]= (==
0000000000
0000000000
(- W. . W. N
aoaaa
ao aa
aa aa
aa aa
aa aa
ao aa
aa aa
ascacaacacacacaacaacaacaacaaaa
acocdcaocococacacocaoaaan
wwnv Vv
wwv VK
Vv VI wun
wwv wn wun
wwv wn wvun
wwv 7,17 "
wwuv wun wun
wwnv 7. 17, wun
Vv wun
771717 wn
=
I
e b

L el el e e e
e e S ST Sy
—
o e
e
——

8888888888

iy

8888888888

v Vv
wwuv wvunmnnwm
wvuv wwv wvv
“"v wwv vV
wwv wuv wv
v wwv wvwv
wviv (%1% wuv
wn wmun wvv
v wuv
wvunnunuvm Vv
— sy g

LLLLLLLLLL
LLLLLLLLLL




tstPousJ
able of contents

R g
(&) 8‘

HISTOR
DECk
0T1s

"
= COMPLEX =+ INTEGER+*4 power rout‘no

; Detailed Current Edit History
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POWCJ = COMPLEX*8 ++* INTEGER*4

16-SEP=1984 01:56:54 VAX/VMS Macro V04=00

Page

0

————

2



0 V04-00 Page 1 T

"
mmouu - COMPLEX *+ INTEGER*4 power routfno 1 -sep-wsa 91:%:5& AX/VMS Macr
1= & 11:28:00 [MTHRTL.SRCIOTSPOWCJ.MAR;1 (1) ™

-SEP=19

.TiTL% OTSSPOWCJ = COMPLEX *+ INTEGER*4 power routine
.IDENT /1-004/ : File OTSPOWCJ.MAR Edit: SBL1004

AL AL AARAA AR d Al AR d il i il i eIt T2 2TT

COPYRIGHT (c) 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
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HMEREBY

W *
* ]
* ]
* *
* *
* *
* *
* *
k] *
* *
* TRANSFERRED. "
* w
L ] *
* *
* *
* *
o k4
* ©
® kS
E *
* -

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
eggpogn??bz NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONS
SOF TWARE ON EQUIPMENT WHIC

LITY FOR THE USE OR RELIABILITY OF ITS
S NOT SUPPLIED BY DIGITAL.

18]
H I

LA TE A TE PRATE A AR PR A A PR PR PR PR TR PR PR TN 3

L ARA R AR iRl il ittt iiii ittt ittty

OO0 0O0O0O0O0O0O0O0OOO0OO0OO0O0OOOCOO0O0OOO
OO0 O0O0O00OOO0VO0O0O0O0OVOODOOO0ODOO0O

+tACILlTY: Language support Library - user callable
ABSTRACT:

COMPLEX base to INTEGER+*4 power.
Floating overflow can occur.
Undefined exponentiation can occur if
base = (0.,0.) and exp <=0

VERSION: 0

HISTORY:
AUTHOR:
Jonathan M. Taylor, 29-jun=77: Version 0

et dmd == ittt =l ==l el lelelelelelelelelelelelelelelelelelalelale el

=il =il =l=lelelel=i=i=l=l=llelell=1]
(=l=lelelalalalalalatlalalalalalelalalalalalelalalallolalolelalelelalalala e Tl o T T TS TS 1S

WSS AN =2 © O 00 N O N S LN =2 © 0 00 O W B NN =3 © O 00 N O WSS LN =2 OO 00 ~ON N S i) —

I TR A PR TR PR PR P PR P P P PR P P P P P TR TR T T

B85 85 85 8 B A AN AN N AN A A NN AN NN = = D s s s

=il =l=l=lelelalelalalel=d=d=dl=l=l=lala]

Edit history for version 0

— —



?I&&:OUCJ

EK v+ INTEGER*4 power r tino 16=SEP=1 1: AX/VMS M v04-00
s Detaied Curnont EaTs Mistory o-SEP-1984 11:38:80 YATANTL.oRG00,¥08000 war:1

SBTTL HISTORY ; Detailed Current Edit History

chan B HS‘ERROR to MTHSSSIGNAL JMT 5-0(T=77

hang FORSFLAG JACKET to MTHSFLAG_JACKET. TNH 17=July-78

- : x. ug g ¢ iving divide ‘lult.lor wrong rosutts for

ome negative ers. Also clean up comments.

SPh 20584 saL°3?-oct- § ’
1-001 - hona ¥0rs on number to 1 and MTH__UNDEXP

\THSK_UNDEXP. JBS 07-DEC-78

Add '' ' to the PSECT dire tivo. ;gs 22-DEC-78
Declare externals. SBL 17-
Use general mode addressing SBL 30=Nov=1981

gdit Historitfor Version 0 of OTSSPOWCJ

O WNWAWNWAWIWWAUAVWASS B~
hi

»
O VO NO NS NN — OV~

LA TR TR PR PR TR TR PR PR TR 1)

— e

Y

coO

oo ©

SN0 —
f

Page
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?1 $POWCY

= COMPLEX w+
DECLARATIONS

00000004
0000000C

OO0 0O0O0O0O0O0O0O0VO0O00OOO0O0O0OOODOO0O0O

Lm0l =l =il lelelelel]

0000

=ttt =l =lelelelelelelelelelaT=]
OO0 000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOOO

OO0 0O000O
(==l =l=l=l=l=T=]

INTEGER*4 power routﬁnl1 1g-§EP-19gz ?}:gg: AX/VMS Mac

65 .SBTTL DECLARATIONS
65 § INCLUDE FILES:

68 : EXTERNAL SYMBOLS:
0 L

.DSABL GBL

LEXTRN MTHSSSIGNAL : Math error routine
LEXTRN OTSSDIVC ; COMPLEX division routine
.EXTRN MTHSK_UNDEXP

: MACROS:

: EQUATED SYMBOLS:
base = &

: OWN STORAGE:

PSECT DECLARATIONS:

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

3O 000000 000000000000 OO0 0O N NNNNNNNNNO OO OO
O WSS AN =2 O 0 00 NON N 8N N = © O 00 O NV BS WiR) — ~NOMNS
L]

54 ro vV04-00
:00 [MTHRTL.SRCIOTSPOWCJ.MAR;1

base input formal - by-value
exp = 12 ; exponent intpu formal - by-value

; program section for 0TS$ code

e

Page (g)
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N
OTSSPOWCY = COMPLEX =+ INTEGER+*4 power routine 16=-SEP=1984 01:56:54 VAX/VMS Macro V04=0C P
o130k OTSSPOUCJ = COMPLEX*B o INTEGER®4 §-3Ep-1980 11:38:06 YAvamns Qacoe vOS00 am:1 P29 (&,
8 93 .SBTTL OTSSPOWCJ - COMPLEX*8 *+ INTEGER*4
A L
8 100 ;++ ;
' } 1 ; FUNCTIONAL DESCRIPTION:
80 1 § 3 COMPLEX result = COMPLEX base ** INTEGER*4 exponent
88 }8; : The COMPLEX result is given by:
000 106 : base exponent result
0008 109 3 3
00 108 ; any >0 PRODUCT (base * 2+*i) where
888 }?3 3 iis eagh non=zero bit in
3 exponent.
8000 111 ; 4
0888 }}g : (0., 0.) <=0 Undefined exponentiation.
0000 114 ; not (0., 0.) <0 PRODUCT (base * 2++i) where
8888 }}g : iis eac2 non=zero bit in
3 iexponent .
S SRR T
: no L 4 . = eV [ ]
0000 119 ;
0000 120 : itre
0000 121 ; Floating overflow can occur.
0000 1 5 3 Undefined exsonentiation occurs if base is 0 and
0000 123 ; exponent is 0 or negative.
0000 124 :
0000 1%5 s CALLING SEQUENCE:
0000 126 :
8888 }2; : Power.wfc.v = OTSSPOWCJ (base.rfc.v, exponent.rl.v)
0000 1§9 : INPUT PARAMETERS:
0000 130 ; The base input parameter is standard FORTRAN COMPLEX.
0000 131 ; The exponent input parameter is a signed longword integer.
8888 }g; 3 Both input parameters are CALL BY VALUE.
0000 134 ; IMPLICIT INPUTS:
0000 135 : NONE
0000 136 ;
0000 137 : OUTPUT PARAMETERS:
0000 138 : NONE
0000 139 ;
0000 140 ; IMPLICIT QUTPUTS:
8088 141 ; NONE
0 16; :
0000 143 ; FUNCTION VALUE:
0000 144 ;
0000 145 ; COMPLEX base *+ INTEGER*4 exponent
000 146 ;
888 }2; s SIDE EFFECTS:
000 149 ; SIGNALS SSS_ARITH with floating overflow hardware code if
00 150 ; floating overflow.
00 151 ; SIGNALS MTHS UNDEXP (82 = ' UNDEFINED EXPONENTATION') if
0 1S§ 3 base is 0 and exponent is 0 or negative.
Og 153 ;
0 154 ;=--




N
OTSSPONC) = COMPLEX =+ INTEGER+*4 power routine 16=-SEP=1984 01:56:54 VAX/VMS Macro v04-00 Page §
1 OTSSPOWCJ) = COMPLEX+*8 *e INTEGER*4 6-559-1934 ?1:23:00 !HTHRTL.SRCJOT POWCJ.MAR; 1 ’ (5)
007¢ 1 9 ENTRY OTSSPOWCJ, “M<R2,R3,R4,RS5,R6>
1 3 disagle integer overflow
22 & AC 70 1 g MOova base(AP), R2 ; R2/R3 gets COMPLEX base
4 C A§ D 0 15 MOVL exp(AP), R4 : R4 = longword exponent
2 1 00A 160 BGEQ 1% : R¢ = | exponent |
4 4 CE 08( 161 MNEGL R4, R4
0C 54 gg ; 00F 16§ 1% BBCC #0, R4, EVEN ; branch if even and clear low bit
50 D 0013 16 Mova RZ2, RO : RO/R1 = initial result
S¢ S&  FF BF 9C 0016 164 ROTL  #-1, R4, R4 : R& = unsigned_exponent / 2
S8 1 8018 165 BEQL DONE ; done if exponent was 1
27 N 8}2 }gg BRE SQUAR1 ; else use rest of exponent
801F 168 EVEN:
SO 08 70 O0O01F 199 MOVD #1, RO : RO/R1 = initial result
S¢ S4& FF 8F 9C 0022 170 ROTL #-1, R4, R4 : R4 = unsigned_exponent / 2
10 li 0027 1N BNEQ SQUAR1 ; branch if exponent not 0
5¢ 53 0029 17; TSTF R2 ; exponent was 0, text RP(base)
48 1§ 0028 17 BNEQ DONE : done if non=0, answer is 1.0
53 S3 0020 174 TSTF R3 : IP(base) better not be zero
4 12 88 ; };g BNEQ DONE ; it isn't return 1.0
0031 177 UNDEF INED:
S0 01 OF 79 0031 178 ASHQ #15, M, RO ; return RO = reserved operand
7TE  O0°'BF 9A 0035 179 MOVZBL #MTHSK UNDEXP, =(SP) : FORTRAN error number
00000000°'GF 01 FfB 0039 180 CALLS #1, G MTHSSSIGNAL : convert to 32-bit condition code
0040 181 : and SIGNAL MTHS_UNDEXP
04 0040 18; RET
0041 18
0041 184 SQUAR:
S4 S4& FF 8F 78 882; }gg ASHL #-1, R4, R ; R4 = ireduced exponent: / 2
0046 187 ; R2/R3 = square current base
0046 188 :
0046 189 SQUAR1:
§5S 53 52 45 0046 190 MULF3 R2, R3, RS : RS = tmp = RP(base)*IP(base)
52 Sg 4 Q004A 1N MULF R2, R : R2 = RP(base)*+?
53 S 46 004D 19% MULF R3, R : RS = IP(base)**?
52 S3 &2 005? 19 SUBF R3, R?2 : R2 = RP(base)**2 - [P(base)**?2
53 55 5S 41 005 194 ADDF3 RS, RS, R3 : RS = 2+«RP(base)*IP(base)
E7 S4 E9 88;; }32 BLBC R4, SQUAR ; branch if next exponent bit is 0
082: }gg : RO/R1 = partial result * current power of base
55 S3 S0 45 §05A 199 MULF3 Rg. R3, RS : RS = tmp = RP(part) * [P(base)
50 S2 &4 00SE 00 MULF R2, RO : RO = RP(part) * RP(base)
56 53 51 45 0061 01 MULF3 R1, R3, R6 : R6 = tmp = IP(part) * [P(base)
S0 S6 42 0065 8; SUBF R6, RO : R0=RP(gart)-RP(base)-lP(part)'!P(base)
51 Sg 46 0068 MULF R2, R : R1 = IP(part) * RP(base)
51§ 40 0068 04 ADDF RS, R1 : R1=IP(part)*RP(base)+RP(part)*IP(base)
5S¢ 5S4 FF BF 73 809 85 ASHL  #=1, R4, R4 : R4 = ireduced exponent! / 2
p1 1 87 9 _— BNEQ SQUAR : loop if more exponent bits left
0C AC D5 0075 88 TSTL  exp(AP) ; test exponent sign
15 12 078 09 BGEQ POWCJ ; done if positive
50 5 7A 10 TSTF RO ; test RP(result) )
04 1; 7C 1 BNEQ RECIP : 1f non=0, OK to take reciprocal
T 5 7€ 12 TSTF R1 : RP(result) was 0, test IP(result) see= |
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ors

13

%0 I

7% 08 70
00000000" GF H
04

PLEX =«
POWCJ) = C

7

OO
PN =2 b ed d e ek

1

PLEX*8 **

3 BEQL

& RECIP:

5 MOVQ

5 MOVD s~§1
7 CALLS

8 POWCJ

9 RET

0

1 .END

UNDEF INED

-(SP)
é“OTssoxvc ;

"S-3ER<1o8L 11:38:00

B on stack
0/R1 s rociprocal

result in RO/R1

AX/VMS Macro V04-00
MTHRTL.SRCJOTSPOWCJ .MAR; 1

; undefined (0.040.0i) =+ =p
socond ora gair is divisor

Page (g)
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OTSSPOWC) = COMPLEX *+ INTEGER+*4 power routSne 16-55?-1926 01:53:54 ¥Ax/vns Macro V04-00 Page 7
Symbol table 6-SEP=1984 711:28:00 [MTHRTL.SRCIOTSPOWCJ.MAR;1 (5)
BASE = 00000004
DONE 0000075 R 81
EVEN 80 01F R 1
EXP = 0000000C
MTHSSS IGNAL LA AL AL L X 00
MTHSK _UNDEXP AR AL 444 X 80
01S$DTIVC bbbt 0
OTSSPOWCY 00000000 RG 01
POWC) 0000008F R 81
RECIP 0000003? R 1
SQUAR 00000041 R 01
SQUAR1 00000046 R 81
UNDEF INED 00000031 R 1

e c s me oo nee +

! Psect synopsis !

e cccccccacen
PSECT name Allocation PSECT No. Attributes
. ABS ., 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
_OTSSCODE 00000090 ( 144.) 01 C 1.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LONG

drecvcacoccsccscssssscacsas +
i Performance indicators !

Phase Page faults CPU Time Elapsed Time
Initialization 32 00:00:00.09 00:00:00.89
Command processing 12% 00:00:00.45 00:00:06.31
Pass 1 7 00:00:00.69 00:00:04.26
Symbol table sort 0 00:00:00.01 00:00:00.10
Pass 2 54 00:00:00.46 00:00:01.69 ,
Symbol table output 2 00:00:00.0% 00:00:00.02
Psect synopsis output 2 00:00:00.0 00:00:00.02
Cross-reference output 0 00:00:80.00 00:00:0?.00
Assembler run totals 289 00:00:01.76 00:00:13.35

The working set Limit was 900 Yuges.

3043 bytes (6 pages) of virtual memory were used to buffer the intermediate code.

There were 10 pages of symbol table space allocated to hold 13 non-local and 1 local symbols.
1 source Lines were read in Pass 1, producina 11 object records in Pass 2.
pages of virtual memory were used to define 0 macros.

- - E T T +

! Macro library statistics !

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.
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