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0TS$POWJJ - INTEGER*4 *+ INTEGER*4 power routine 16-SEP=1984 02:02:42 VAX/VMS Macro V04=00 P !
1-005 ¢ S-SEP-198¢ 9%:98:38 YATANTD Sacoo ORS00 wr:1 P29

E OTSSPgHJJ = INTEGER*4 *+ INTEGER+*4 power routin
T /1-005/

T
l ; File OTSPOWJJ.MAR Edit: SBL1505

1TL
. IDEN
AL ARAAAR AR AR R R 2R R R R 002 02020020022 0  0RR20 1]

COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY
ITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
RIGHTS RESERVED.

c

OF TWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
? ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
P
E

A
[
?
SION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
) E:EREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
R

OO—=O—- >P»O
=-HOZZX e

S
i
LU
IE
ER
TRANST

"
®
]
«
®
w
#
*
*
RE%N. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY «+
- t
i

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTI ; *
L

4

»

«

5

*

*

“

C
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMEN
CORPORATION.

DIGITAL ASSUMES NO RESPONS
SOF TWARE ON EQUIPMENT WHIC

BILITY FOR THE USE OR RELIABILITY OF ITS

IBIL
H IS NOT SUPPLIED BY DIGITAL.

LA R O I I I O O B O O N N IR O O N O O

(AT A TEA TR TR PR TEATETE PR TEATETE FE PR DA PA TR DR TR TR T

LA AR AR Rl R R R R R R0 02002000 000200 0R0RR0RRR20R000R2RR1

*EACILlTY: Language support Llibrary = user callable
ABSTRACT:
Integer longword base to integer lLongword power.

Integer overflow can occur if the result exceeds a longword. )
Undefined exponentation can occur if base is 0 and power is 0 or negative.

VERSION: 0
HISTORY:
AUTHOR:
Thomas N. Hastings, 5-May-77: Version 0

MODIFIED BY: SUSAN HUBBARD AZIBERT

=l=lelelelelelalalalplelelalalalalalalalalelalalelelalelelalelalaleleleleslalelelelelelelelelelele]
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; Detailed Current Edit History 6-SEP=1984 11:28:3 MTHRTL.SRCIOTSPOWJJ .MAR; 1 (2)

.SBTTL HISTORY ; Detailed Current Edit History BA!

1005 180k

Edit History for Version 01 of OTSSPOWJJ b

version 04 = changed module name to forpowJJ NTH

version 9 = changed error routine fron MTHSERROR to MTHS$SERROR MTH

version = removed W* on call to MTHSSERROR, savc code with MOVZBL. o7

ersion 08 = change MTHSSERROR to HTHSS%‘GNAL - JM PAF

=11 = fix case nstruction bug. JMT 28-Feb-78 266
- U ate version number and coB‘rf ht noticc. JBS _16=-NOV-78 :

1= og - Change MTH_UNDEXP to MTHSK UNDEXRP. 48 DEC-78

1- 8 - Add to the PSECT dirc t vo. iss -DEC 7

1-004 - DeclaFe externals.

1005 = Use general mode oddrossing SBL 30-Nov~-1981

£S5 NN = OO 00 NON N i) —
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C 6
*+ INTEGER*4 power routine

LER TR

WSS AN = O O 00 NON W S R = O 0 00 O N 8 i) — OO 00 IO~
- -

O O O O 0O ~0 0 OO V00000 00 0O OO COCD N NNNN~NNN~N~NO OO O
Voo~

«SBTTL DECLARATIONS

INCLUDE FILES:

EXTERNAL SYMBOLS:

.DSABL GBL
LEXTRN MTHSK UNDEYF
LEXTRN MTHSSSTONAL

MACROS:

EQUATED SYMBOLS:

base = &
exp = 8

: OWN STORAGE:

PSECT DECLARATINNS:

16-SE
6-SE

; Math error routine

, base input formal - by-value
; exponent intpu formal = by-value

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

; program section for OTS$ code

P198¢ 11:08:35 TATARTL. SREI0TSRONS. MAR; 1

ol |

e
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TSSPOMJJ = INTEGER*4 +=+ [NTEGER*4 power routine 16-SEP-1984 :02: AX/VMS Macro V04-00 4 & |
?-805 OTSSPOWJJ = longword to pguor Llongword g 6-SEP-1986 ??:gizgg !HTNRTL.SRCJOTSPOUJJ.HAI;1 - (4)
} i .SBTTL OTSSPOWJJ = longword to power longword giving longword result |
1 14
} g s FUNCTIONAL DESCRIPTION:
M |
1 : Signed longword result = signed longword base *+ si d( d t :
§ } 9 3 Thg signodglonguord result ?s givonggy: Mo, e i
°0 }13 E base exponent result |
08 11? E any >0 product (base * 2++i) where i is each 1
88 }}i : non=2zero bit position in exponent |
oog 1% : >0 = 1
00 115 ; =0 = Undefined exponentation
000 11? : <0 = 1 -
000 117 ; '
000 118 ; > 1 <0 0
000 119 ; = 1 <0 1
0000 120 ; =0 <0 Undefined exponentation
0000 121 ; = = < 0 and even .
0008 1 g 3 = - < 0 and odd -1
000 1 : < =1 <0 1 |
0000 126 ;
0000 125 ; Integer overflow can occur.
0000 1 9 3 Undefined exponentiation occurs if base is 0 and
0888 } { : exponent is 0 or negative.
gooo 129 : CALLING SEQUENCE:
0000 130 ;
8888 } & Power.ww.v = OTSSSPOWJJ (base.rw.v, exponent.rw.v)
0000 1 g i INPUT PARAMETERS:
000 134 ; NONE
000 135 ;
000 136 : IMPLICIT INPUTS:
0000 137 : NONE
000 1 s 3
000 139 ; OUTPUT PARAMETERS:
008 140 ; NONE
00 141 ;
008 1£§ ; IMPLICIT OUTPUTS:
00 }2‘ 3 NONE
§§§ }25 : FUNCTION VALUE:
0880 }22 : longword integer base ** exponent
§o§ }£3 i SIDE EFFECTS:
§ Ig] E SIGNALs SS$_ARITH with integer overflow hardware code if
0 1 g : integer overflow.
0 1 : SIGNALS MTHS UNDEXP (B2 = ' UNDEFINED EXPONENTATION') if
g } g : base is 0 and exponent is 0 or negative.
1 ;--
135
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E 6 3 :
TSSPOMJJ = INTEGER*4 *+ INTEGER+*4 power routine 16-SEP-1984 102:42 VAX/VMS Macro v04-00 Page 5 | om
?-805 0TSSPOWJJ = longword to pgucr longword g g-SE -1934 ?i:gi:3§ !HTHR?L.SRCJOTSPOUJJ.HAR;1 . (&) Ly
138 |
4004 160 LENTRY OTSSPOWJJ, “*M<lV, R ; enable integer overflow ?
SO0 0N D 161 MOVL #, RO : RO = initial result ‘
52 08 AC D 16§ MOVL exp(AP), R2 : RZ = exponent
- BR g }g‘ BLEQ EXPLEQ ; branch if exponent =< 0 |
83 165 ;+ |
16? : Exponent > 0. ;
0B 167 ; Scan each exnonent bit from rifht. squaring base each time thru loof. ‘ f
§§g };g : For each 1-bit in exponent, multiply current base into partial result. ;
8 170 ° !
S 04 AS D 008 171 MOVL base(AP), R1 : R1 = base
0B S ; 00F 17§ BLBS R2 PAR!fA% ; branch if exponent is odd
$52 52 FF gr 01; 173 SQUAR: ASHL  #-1, R2, R : R2 = exponent/?2
51 1 c6 001 174 SQUART: MULL R1, R1 : R1 = current power of base
801A 175 : integer overflow will trap
01A 176 : and SIGNAL SS$ ARITH
FS S2 E9 O001A 177 BLBC R2, SQUAR : loop if next bit in exponent is 0
001D 178 PARTIAL: ; next bit in exponent is a 1
S0 S1 ¢4 001D 179 MULL R1, RO : RO = new partial result
0020 180 : integer overflow will trap
0020 181 : and SIGNAL SS$ ARITH
S2 S2 FF 8 78 0020 18% ASHL #-1, R2, R2 : R2 = exponent/2
FO 12 0025 18 BNEQ SQUAR1 : loop if more exponent bits are 1
04 0027 184 RET : return, R0<15:0> = base ** exp
0028 185 : RO<31:16> = 0
0028 186
80 8 1g7 3
028 188 ; Exponent is =< 0.
0028 189 ;-
0028 190
08 19 0028 191 EXPLEQ: BLSS EXPLSS ; branch if exponent < 0
002A 19§
002A 193 ;+
002A 194 ; Exponent is = 0.
88 : }gg : Undefined exponentation if base = 0 too, else return 1
80 A 197
51 04 AC Dg 02A 198 MOVL base(AP), R1 : R1 = base
1% 1 00 199 BEQL UNDEF INED : undefined if base = 0 too
1 11 00 00 BRB POWJJX ; return with result =1
8 81 : since base *+ ( = 1 |
0 85 .t |
4 ; exponent =< 0. ?
05 ; Result is given by the following table: i
§z : Ea?e Result
9 : -1 1 or =1 depending on exponent being even or odd *
0 }? : ? ¥ndofined exponentation .
12 ; » 0 |
14 ;




TSSPOMJJ = INTEGER*4 »+ INTEGER*4 power rout\no SEP-1984 AX/VMS Macro V04-00 Page
?-305 0TS$POWJJ = longword to pgwor longword ¢ g SEP-!gg ?i gi 33 !HTHRTL SRC] TSPOUJJ.HAR;1 ’

15 EXPLSS:
02 FFFFFFFF BF 04 AC 8? 5 19 C base(AP), #=1, #2 : Eas’ on value of base
. 8 17 108: .WORD  MINUS1-10$ S return RO = =1 or 1 depending
D 1 ; on_ex onont being odd or even
88 D 1 .WORD  UNDEFINED=10% 3 : Undefined exponentation
OF * F ? .WORD P80JJ!- 0s : [(*1): return RO = 1
8‘ 4 CLRL ] ; [€ =1 0r > +1]): return RO = 0
2‘ ; RET
0% 52 E9 44 & MINUS1: BLBC R%, POWJJX ; 1f exponent is even, return RO =
50 01 SE &7 5 MNEGL #1, RO : else return RO =
4 LA 9 POWJJX: RET ; return
B 558
: Undefined exponentation error = O**) or Oe«(=n
0048 9 :; Undefined i 0x+0 Ox«(=n)
00c 539 ”
048 § UNDEF INED:
S0 D& 004B CLRL RO ; if error, return result = 0
143 00°'8F 9A 004D 4 HOVZBL #MTHSK _UNDEXP, =(SP) : FORTRAN error #
00000000 GF 01 FB 0051 gS CALLS m, G MTHSSS I GNAL : convert to 32-bit condition code
0053 9 ; and SIGNAL MTHS_UNDEXP
005 3 : Note: 2nd ars not needed since no
0053 38 ; JSB OTSSPOWRJ) is possible.
04 005 39 RET
0059 40
0059 61
0059 42 .END
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poer reniie AN RS NN

Symbol table 4
BASE

ExXP

EXPLEQ R
EXPLSS B
MINUST &R
MTHSSSIGNAL sresnnne X
MTHSK _UNDEXP srenaner X
0TS$POWJJ 00000000 RG
PARTIAL 000001D
POWJJX 0 80 LA
SQUAR 00

o gaoceord

— e e e e e () ) e e

PSECT name Allocation PSECT No. Attributes
00000028 ( 0.) 00 ¢ O0.) NOPIC WUSR CON ABS
( 01 ¢

. ABS . LCL
JOTSSCODE 000000 89.) 1. PIC USR CON REL LCL SHR EXE

Phase Page faults CPU Time Elapsed Time

Initialization """"gi' 8°-88 """""""
Command processing 130 0:00:
:;:;ol table sort 76 88588E
Pass 2 54 00:00:
Symbol table output s 0:00:
Psect synopsis output 8: 8-

00:00

(ross-reference output g
Assembler run totals 29

(=lelelelelelele)

o000
(=l=lelelelele ]
elelelelolelels]
OOOOMNOMNN

. an 6.. .

OO0 O0O0O0O

Th! working set Limit was 750 pages.
2757 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.
&2 source lLines were read in Pass 1, producina 11 object records in Pass 2.
m

pages of virtual memory were used to define acros.
P e e b s - +
! Macro Llibrary statistics i
T L Ty
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.

ro V04-00 Page
MTHRTL.SRCJOTSPOWJJ.MAR;1

NOSHR NOEXE NORD NOWRT NOVEC BYTE

RD NOWRT NOVEC LONG

7 |
(4)

-0
1=



VAX=11 Macro Run Statistics MTHRTL.S OWJJ.MAR;1

01s JJ = INTEGER*4 *+ INTEGER+*4 power roﬁtigo 12:25:;]3%2 ?i:g‘:gs !Ax/vns "ﬂiSSr!g"°° Page (2)%

MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /L1S=LIS$:0TSPOWJJ/0BJ=0BJS:0TSPOWJJ) MSRCS:0TSPOWJJ/UPDATE=(ENHS:0TSPOWJJ)
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