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ref [LEve [Dr*BASPOWHH

88888888 AAAAAA SSSSSSSS PPPPPPPP 000000 Wy WW HH HH HH HH
88888888 AAAAAA SSSSSSSS PPPPPPPP 000000 W WW HH HH HH HH
88 BB AA AA SS PP PP 00 00 Ww WW HH HH HH HH
B8 BB AA AA  SS PP PP 00 00 ww WW  HH HH HH HH
88 B8 AA AA SS PP PP 00 00 Ww WW HH HH HH HH
88 88 AA AA SS PP PP 00 00 ww WW HH HH HH HH
8888B8BBB AA AA $SSSSSS PPPPPPPP 00 00 Www WW  HHHHHHHHHH  HHHHHHHHHH
88888888 AA AA SSS5SSS PPPPPPPP 00 00 ww WW  HHHHHHHHHH  HHHHHHHHHH
88 BB AAAAAAAAAA SS PP 00 00 WW WW WW HH HH HH HH
88 BB AAAAAAAAAA SS PP 00 00 WW WW WW HH HH HH HH
B8 BB AA AA SS PP 00 00 WWWW WWWW HH HH HH HH
BB BB AA AA SS PP 00 00 WWwWwW WWWW HH HH HH HH
B88BB8BBBB AA AA  555555SS PP 000000 wu WW HH HH HH HH
BB8BBBBAB8 AA AA  555555SS PP 000000 Ww WW HH HH HH HH
LL 111111 SSSSSSSS

LL 111111 SS§55535S8S

LL 11 $S

LL 11 SS

LL 11 $S

LL 11 SS

LL 11 $5SSSS

LL 11 $55558

LL Il S§

LL 11 SS

LL 11 $S

LL 11 SS

LLLLLLLLLL 111111 SSSSSSSS

LLLLLLLLLL 111111 $5555SSS
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LTITLE BASSPOWHM ; BASIC hfloat ** hfloat routine
JIDENT /1-002/ ; File: BASPOWHH.MAR Edit:PLL1002

A A2ARAARAAAARARA AR R2RRdR R RS20 R

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
?;:S?FEESEgN. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
égchg:Q?ba NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF [TS
SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.
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FACILITY: Basic Support Library

ABSTRACT:

This module contains entry points to supgort exponentiation
(** or *) in BASIC=PLUS=2 for hfloat *+ hfloat.

ENVIRONMENT: User Mode, AST Reentrant

AUTHOR: P. Levesque ., CREATION DATE: S=-0ct-81
MODIFIED BY:
+

1-001 - Original
1-002 - Fix some typos (wrong 0TS$ name). PLL 7-0ct-81
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gat *+ hfloat routine

.SBTTL

INCLUDE FILES:

112
15-$
6-5

DECLARATIONS

EXTERNAL DECLARATIONS:

.DSABL

; MACROS:

OWN STORAGE:

GBL

OTSSPOWHH_R3
OTSSPOWHJR3

P-
P-

BASSK_DIVBY_ZER
BASSKILLARGLOG

BASSSSTOP

; EQUATED SYMBOLS:

. PSECT DECLARATIONS:

VAX/VMS Macro v04-00

Page
[(BASRTL.SRCIBASPOWHH,MAR; 1

Prevent undec.ared
symbols from belng
automatically glodal.

0TS$ hfloat »+ hfloat exponentiation
0TS$ hfloat *+ int exponentation
Divide by Zero

[Llegal argument in LOG

Error reporting routine

.PSECT _BASSCODE PIC, USR, CON, REL, LCL, SHR, -
EXE. RD, NOWRT, LONG

2
(2)
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1-002 BASSPOWHH = BASIC htloat ++ hfloat 6-SEP=-1984 10:34:15 [BASRTL.SRCIBASPOWHH.MAR;1 (3)
LSBTTL BASSPOWHH = BASIC hfloat *+* hfloat

+
+

FUNCTIONAL DESCRIPTION:

This routine takes BASE ** EXP, using the following table
for unusual cases:

BASE > 0 Call OTSSPOWHH, normal case.

BASE = 0, EXP > 0 Return 0.0.

BASE = 0, EXP = Q Return 1.0,

BASE = 0, EXP < 0 | Error: divide by zero

BASE < 0, EXP even integer Call OTSSPOWHJ with -BASE

BASE < 0, EXP odd integer Call OTSSPOWHJ with =-BASE, negate result
BASE < 0, EXP not integer Error: illegal argument in LOG.

CALLING SEQUENCE:
CALL result.wh.v = BASSPOWHH (base.rh.v, exponent.rh.v)
INPUT PARAMETERS:

LR FE NN PR R NN FE N FE PR FE FE N N TN N RN NN NN XY

00000004
00000014

base = 4
exponent = 20

IMPLICIT INPUTS:
NONE

OUTPUT PARAMETERS:
NONE

IMPLICIT QUTPUTS:
NONE

FUNCTION VALUE:
COMPLETION CODES:

htloat result of exponentiation
SIDE EFFECTS:

will signal Divide By Zero or Illegal araument in LOG if its
arguments are bad, and OTSSPOWHH 2ad OTSSPOWHJ may also signal.

(ololelelel e im0 020230000200l lo]lolaleclo]lelelolelelelalelalelalelalela]ls)

lelelolelelelelelolelelelelelelole

s 83 84040, 08, 00020V BV T VeV Ve BeVs VB BsOs By

0000° BASSPOWHH: : MASK OTSHPOWNH_R3 Entry point .

Since this routine uses no
registers and usually transters
control to OTSSPOWHH, we copg
its register save mask and then
JMP past its save mask and only
save the registers once

Test base relationship to zero

It base Leq 0, do case analysis

TSTH
BLEQ

se(AP)

lololelolelelelelelelelelealelelelelolelelelslelelelolelelieololeolelelelalelslaleolelaleoleleolelalslslalelealelelselsls]
£ L LN AN AN N N AN AN A LN RO RO AU PO NV NV PO RUINO N b b —b b —b —b — --l—l—'OOOOOOOOOOOOOOOOOOOOW@OO@?

LN LN NN N Nelelelalelalaleolelelolelelelelelelelelolelelelelwleleleclelelalealelelelalelelolalolalalolelalelsls)
OOV 00 ~NOP NN =2 OO DN S AN = O O 00 NONN LN = OO 00 ~ON N B ) = O O 00 O N 8~ LNV = OO 00 IO N

—— il el il el D el s vl ) i el b el el b ) ) ) b e el e ) b = - ) ) ol e b b —l ) =l = = D -l ——b

(ololelelalelelelelelele o
LA NN YR YN FN N EN NI NI
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SIC hfloat »+ hfloat 6-SEP-1984 10:34:15 (BASRTL.SRCIBASPOWHH .MAR;1 (3)
JMP G*OTSSPOWHH R3+2 ;: Transfer control to the 0TS$

. ; routine to do exponentiation
: Come here it the base is less than or equal to zero. We must filter
. several special cases, as described above.

is: BEQL 4 : Branch if base = 0
EMODH exponent(AP), #0, #1, RO, RO
BNEQ 3% : Branch if exponent is not integer

* 4

The base is less than zero and the exponent is an integer,

: BASIC defines this as york1ng the same way as if an integer was
. in the expression (making a hfloat variable which happens to

; contain an integer value equivalent to an integer variable).

(VIHL  exponent(AP), RO
PUSHL RO
PUSHL RO
MNEGH base(AP), =(SP)
CALLS #3, G*OTS$POWHJ _R3

Convert exponent to integer
Save for even/odd test
Stack as parameter to OTSSPOWHJ
Stack -base also .
: Call integer power routines

BLBC (SP)+ 2% ; Branch if exponent even
MNEGH RO, RO . Exponent odd, negate the result
2s: RET ; and return with 1t.

b 4

. Come here if the base is less than zero but the exponent is not
; an integer, BASI(C defines this as an error.

$s: MOVIBL #BASSK ILLARGLOG, =(SP) ; Illegal Argument in LOG
CALLS  #1, G*BASSSSTOP ; Never return.
¢

; Come here if the base is equal to zero. The value we return depends
: upon the sign of the exponent.

4% TSTH exponent (AP)

; Test the exponent against zero
BLSS 63 ; Branch it exponent [ss 0
BEQL 5% ; Branch it exponent is 0

Mg

. Come here if the base is zero and the exponent is greater than zero.
. BASIC defines this as 0.0.

CLRH RO : RO, R1 = 0.0

RET : Return to caller

b

. Come here if the base is zero and the exponent is zero. BASIC detines
; this as 1.0.

5s: MOVH  #1, RO : RO, R1 = 1.0

. RET . Return to caller.

: Come here if the base is zero and the exponent is Less than zero.
: BASIC defines this as an error.

és: MOVIBL W#BASSK DIVBY ZER, -(SP) ; Divide by zero
CALLS #1, G*BASssSTor . Report error, never return.
’ JEND
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Symbol table 6-SEP=1984 10:34:15 ([BASRTL.SRCIBASPOWHH .MAR;1 (3
BAS$SSTOP AL AL LI S
BASSK DIVBY ZER evevrere X 00
BASSKILLARGLOG weveeree x (0
BASSPOWHH 00000000 RG 01
BASE = 00000004
EXPONENT = 00000014
OTSSPOWHH_R3 seeserse X 00
OTS$POWHJ _R3 seeenese X 00
{voessscsvensacsans [
' Psect synopsis !
teccccccncccnana- ¢
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS  LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
_BASSCODE 0000005 (  94.) 01 C 1,) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LON"
btocroccccceccencccccccacans +
! Performance indicators !
teccccccsccccccsccccccacaa +
Phase Page faults CPU Time Elapsed Time
Initialization 29 00:00:00.08 00:00:00.78
Command processing 106 00:00:00.44 00:00:02.23
Pass 1 73 00:00:00.52 00:00:01.31
Symbol table sort 0 00:00:00.00 00:00:00.00
Pass 2 48 00:00:00.37 00:00:00.96
Symbol table output 2 00:00:00.01 00:00:00.02
Psect synopsis cutput 2 00:00:00.02 00:00:00.02
Cross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 260 00:00:01.45 00:00:05.33

The working set Limit was 900 Yages. . .
2225 bytes (5 pages) of virtual memory were used to buffer the intermediate code.
There were 10 pages of symbol table space allocated to hold 8 non-local and 6 local symbols.
196 source lLines were read in Pass 1, produc1n8 8 object records in Pass 2
ma

0 pages of virtual memory were used to define cros.
teccccnccccncensrerccrcacee +
! Macro Library statistics !
tecccccccersncerrrererncnee +

Macro Library name Macros defined

_$255%DUA28: [SYSLIBISTARLET.MLB;?2 0

0 GETS were required to define 0 macros.
There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL, TRACEBACK)/LIS=L1SS:BASPOWHH/0BJ=0B8J% :BASPOWHH MSRCS:BASPOWHH/UPDATE=(ENHS :BASPOWHH)
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