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D §
= INTEGER*2 =+ INTEGER*2 power routine 16=SEP=1984 02:02: AX/VMS M v04-00 P 1 |
. s 6'SEP-1934 ??:g‘:i; !HTHRTL.SaESBTSPOHlI.HAR:I e (1)

1 TITLE OTSSPOWII = INTEGER*2 =+ INTEGER*2 power routins
: . IDENT  71=006/ ; File OTSPOWII.MAR Edit: SBL1006 |
g ::""""""!"""Q""'Q'I't'.i.ttt'ti'tit"t"ti'.'til‘.itil"""i"t"" '
" . |
8 9 ;* COPYRIGHT (c) 1978, 1980, 1982, 1984 BY B 1
3 ;* DIGITAL EQUIPMENT fORPORATlON. MAYNARD, MASSACHUSETTS. * .
88 10 :: ALL RIGHTS RESERVED. R |
M * |
00 11 ;» THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED + |
08 1§ :* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE - }
0 15 ;+ INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER + ;
008 14 ;+ COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY * :
00 15 ;* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS MEREBY * ;
8888 }9 :: TRANSFERRED. . e
: * |

0000 18 ;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE . .

8000 19 ;* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT * |

0888 ? ‘' CORPORATION. * ;

3 * e

0000 i ;s* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS = |

8888 ? i SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. “ |

; . t

0000 S ;e . |

8888 9 :.ttt't'it'i"t"tt.'i'tt'ttitiiittli"t't'ti'tﬁt'tt.'tttttt""'t"'"'tt"' ]

0000 8 :

0000 9 ; FACILITY: Language support Library - user callable ,

0000 0 ;++

8000 1 ; ABSTRACT:

008 ; :

000 2 Integer word base to integer word power.

8000 6 ; Integer overflow can occur if the result exceeds a word.

0888 g 3 Undefined exponentation can occur if base is 0 and power is 0 or negative.

0000 &

0000 8 i

8000 9.

000 40 ; VERSION: 0

0000 41 ;

0000 ‘g : HISTORY:

0000 43 ; AUTHOR: : |
88 2; : Thomas N. Hastings, 5-May-77: Version 0 '
00 4 : MODIFIED BY: SUSAN HUBBARD AZIBERT

0000 48 ; |

0000 49 ; ‘




E S
= INTEGER®*2 w» 1NTEGEP'2 power routine 16-SEP-1956 ?i:gi:§1 AX/VMS Macro V04-00 Page S
HISTORY ; Detailed Current Edit History 6-SEP=1984 11:28:57 (MTHRTL.SRCIOTSPOWII.MAR;1 (2)
0
0
0
0
0
0
00

i LSBTTL HISTORY ; Detailed Current Edit History

Edit History for Version 0 of OTSSPOWI!I

version 04 = changed module name to forpowll

version 05 = changed error handler from MTHSERROR to MTHSSERROR
oraion 7 = changed error handler to """553”‘L

?-1 - fixed bug in case instruction, JMT 28-Feb-78

0
0
0
0
0
0
0

=001 Update version number and cogyri ht notice. JBS 16=NOV-78
0 6 1-80§ - Chanao MTH__UNDEXP to MTHSK_UNDEXP, BS 07-DEC~-78
0 6 1=003 = Add "' to"the PSECT directive. JBS 22-DEC-78
0 6 1=004 = Use 32-bit addresses to r,for to ’xtornals. JBS 28-JAN-1979
0 6 1-005 = Declare externals. SBL 17-May-1979
0 6 1-006 = Use general mode addressing. SBL 30-Nov=1981
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F S
** INTEGER*2 power routine

2r

.SBTTL DECLARATIONS

: INCLUDE FILES:

EXTERNAL SYMBOLS:

.DSABL GBL
LEXTRN MTHSK UNDEXP
EXTRN MTHSSSTGNAL

: MACROS:

: EQUATED SYMBOLS:
v base = &
exp =

: OWN STORAGE:

: PSECT DECLARATIONS:

O N S AN = © O 00 NN N 8 N — O O GO ~NON N 8BS N = O 0 0 IO~

16-SE
6-SEP-

AX/VMS Macro V04-00

?i g‘ i} !HTHRTL S TSPOUII MAR;1

; 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

&
|




6 S
1S$POVI | = INTEGER*2 »+ INTEGER*2 power routine 16-SEP=1984 02:02: AX/VMS Macro V04=00 ? 01§
?-306 OTSSPOWII = Word to pouorpuord giving wo 6-SEP-19S4 ?f,gﬁ,f} !H?HRTL.SRCJOTSPOUII.HAR:1 oy (2); Syn
} 1 .SBTTL OTSSPOWII = Word to power word giving word result | g:g
1 i R , EXP
} g s FUNCTIONAL DESCRIPTION: : g}:
1 3 Signed word result = signed word base ** signed word exponent | MTH
88 } 2 H Thg signed word result ?s given by: ’ ’ ; S}g
00 109 : base exponent result ' PAR
088 10 . | POM
000 111 ; any >0 product (base * 2+¢+i) where i is each ! sQu
808 11; 3 non=zero bit position in exponent | SQu
0 113 ; ; UND
8888 }}g : - 8 . 8 : defined i | '
: = = Undefined exponentation
0000 116 : ¢8 = : y |
000 117 ;
8000 118 ; > 1 <0 0
000 119 ; = 1 <0 1 PSE
0000 120 ; =0 <0 Undefined exponentation ——
0000 121 ; = -1 < 0 and even 1 .
0000 1 g : = -1 < 0 and odd -1 01
0000 1 : < =1 <0 1
0000 124 ;
0000 125 ; Integer overflow can occur. 1
0000 126 ; Undefined exponentiation occurs if base is 0 and |
0000 127 ; exponent is 0 or negative. !
0000 128 ; | Pha
0000 129 ; CALLING SEQUENCE: ; e
8888 } ? : P OTSSPOWII (b ‘ éni
3 owWer.ww.v = ase.rw.v, exponent.rw.v) om
0000  13¢ 4 Pas
0000 1 s INPUT PARAMETERS: Sym
0000 134 ; NONE Pas
0000 135 ; Sym
0000 136 : IMPLICIT INPUTS: Pse
0000 137 ; NONE Cro
0000 1§8 3 Ass
0000 139 : OUTPUT PARAMETERS:
0000 140 ; NONE The
8000 141 ; 273
000 14§ : IMPLICIT OUTPUTS: The
0000 143 ; NONE . LY.
088 144 ; x F
800 }2; > FUNCTION VALUE:
000 147 : Word integer base ** exponent
000 148 : : 3 |
0008 149 ; SIDE EFFECTS: x
8800 }g? : SIGNALS SS$ ARITH with int fl hard de if | e
: s ® w integer overflow hardware code i owe
0080 15; : inteier overflow. . | R
0 153 ; SIGNALS MTHS_UNDEXP (82 = ' UNDEFINED EXPONENTATION') if
8 }gg : base is 0 and exponent is 0 or negative. | 0 ¢
88 159 1= The
15
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-0
ng wo MTHRTL.SRCIOTSPOWII.MAR; 1

LENTRY OTSSPOWII, “M<lv, R2> ; enable integer overflow
MOVL #1, RO : Rg = initial result
CVIWL exp(AP), R2 ; RZ = exponent

BLEQ EXPLEQ ; branch i1f exponent =< (

2

; Exponent > 0.

; Scan each exponent bit from right, squaring base each time thru looY.
; For each 1-bit in exponent, multiply current base into partial result.

.
L

MOVW base(AP), R1

BLBS R PAR!!A5
SQUAR: ASHL  #-1, R2, R
SQUART: MULW  R1,'RI

R1 = base

branch if exponent is odd

R2 = exponent/2

R1 = current power of base
integer overflow will trap

and SIGNAL SS$_ARITH

loop if next bit in exponent is 0
next bit in exponent is a 1

RO = new partial result

integer overflow will trap

and SIGNAL SS$ ARITH

R2 = exponent/?

loop if more exponent bits are 1
return, R0<15:0> = base *+* exp
RO<31:16> = 0

BLBC R2, SQUAR
MULW R1, RO

ASHL '-10 Rza RZ
BNEQ SQUAR1
RET

LR TR PR Y

;0
; Exponent is =< 0,

EXPLEQ: BLSS EXPLSS : branch if exponent < 0

L
: Exponent is = 0. )
; Undefined exponentation if base = 0 too, else return 1

MOVW base(AP), R1 : R1 = base
BEQL UNDEF INED : undefined if base = 0 too
BRB POWIIX : return with result = 1

: since base *+ 0 = 1

: exponent =< 0. :
; Result is given by the following table:

Base Sqult

é <=1

: -1 1 or -1 depending on exponent being even or odd
: ?ndof1ned exponentation

: > 0

01§
VAX

MAC
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TSSPOVWI L = INTEGER*2 »+ INTEGER*2 power routine 16-SEP-1984 :02:21 VAX/VMS Macro V04-00 Page 6 e}
?-806 OTSSPOWII = Word to pouerpuord giving wo 2- EP-1936 ?i:gi:§7 MTHRTL.SRCJOTSPOWII.MAR; 1 ’ (4)
15 EXPLSS:
02 FFFF BF 04 AC  AF 19 CASEW  base(AP), #-1, ¥2 3 Eas! on value of base
0009* 17 108: .WORD  MINUS1-10$ ; [=1): return RO = =1 or 1 depending
B 1 ; on_exponent being odd cr even
8810' B 1 .WORD  UNDEFINED=-10$ 3 : Undefined exponentation
OF* D 0 .WORD Pgulll-10! ;s [(+1): return RO = 1
50 86 F 1 CLRL & : [<=10r > #1): return RO = 0
4 41 i RET
04
8& & MINUST:
03 52 E9 4 5 BLBC R2, POWIIX : if exponent is even, return RO = 1
50 O1 SE 86 9 MNEGL #1, RO : else return RO = =1
4 4 POWIIX: RET ; return

04 8
049 9 ;¢

§823 ? ; Undefined exponentation error = 0#+0 or O**(=n)
049 §

8049 UNDEF INED:

S0 D& 0049 4 CLRL RO ; return result = 0 if error
TE 00'8F 9A 004B 5 MOVZBL #MTHSK UNDEXP, =(SP) : FORTRAN error #
00000000°GF 01 FB OQO04F 4 CALLS #1, G*MTHSSSIGNAL : convert to 32-bit condition code
0056 7 ; and SIGNAL FORS_UNDEXP
04 0059 8 RET
005 39
0057 40 .END
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0TS$POMI 1 - INTEGER®2 v+ INTEGER®2 power routine 1-S ‘ AX/VMS Macro V0= o 7
Symbol table s oo 21980 05:98:8) YATARTS Saceo YOR00 war:1 P29 (I,

BASE
EXP

EXPLEQ

EXPL ?
MINUS

MTH$$S IGNAL
MTHSK UNDEXP
0TSSPOWII

UNDEF INED

PSECT name

. ABS
0TSSCODE

Phase

i

31322232 l
1122332

000 00 RG

g ——— N ——-gh—y

.................

Allocation PSECT No. Attributes

00000000 ( 0.) 00 (¢ 0.) NOPIC USR CON
00000057 ¢ 87.) 01 ¢ 1.) PIC USR CON

Poge faults CPU Time Elapsed Time

Initialization 31

LEL NOSHR NOEXE NORD NOWRT NOVEC BYTE

SHR EXE RD NOWRT NOVEC LONG

Command processing 120
T et 4
able sor

Pass 2 56
Symbol table output g
Psect synopsis output

Cross-reference output 0
Assembler run totals 282

The working set linit was 900 pages.

2719 bytes (6 pages) of virtual memory were used to buffer th intermediate code.

There were 10 pages of symbol table space allocated to hold 13 non-local and 1 local symbols.
40 source Lines were read in Pass 1, produci na 1 object records in Pass 2.

pages of virtual memory were used to define 0 macros.

[=lelelelelelelele

(elelelelelelelele]
B8 S8 S8 S8 B8 B8 29 20 e
il lelelelole]
. L ] . . . . o
NOOOWMOWMWNO
O OMNININ = N0
[=lelelelelelele]

L ] . Ll L] . L L ] L ] K3
OO =0OWVOMNOO
OO =MD = =3 NN =

00000000
SOSCOooS

OO0 O0OO0O000O

B +

! Macro library statistics !

............................

Hacro Library name Macros defined
8ZSSSDUA23 [SYSLIBISTARLET.MLB;?2 0

0 GETS were required to define 0 macros.

There were no errors, warnings or information messages.
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