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C
¢ef [LE**[D*+0OTSPOWR) ‘ ?E
|
000000 TTTITTITTTY SSSSSSSS PPPPPPPP 000000 i WW RRRRRRRR JJ 5
000000 IARRRAARAAI SSSSSSSS PPPPPPPP 000000 W WW RRRRRRRR JJ '
00 00 1T $S PP PP 00 00 ww WW RR RR JJ
00 00 17 S$ PP PP 00 00 ww WwW RR RR JJ
00 00 17 SS PP PP 00 00 ww WW RR RR JJ
00 00 17 SS PP PP 00 00 ww WW RR RR JJ
00 00 17 SSSSSS PPPPPPPP 00 00 ww WW  RRRRRRRR JJ
00 00 17 $SSS5SS PPPPPPPP 00 00 ww WW RRRRRRRR JJ
00 00 17 SS PP 00 00 WW WW WW RR RR JJ JJ
00 00 17 SS PP 00 00 WW WW WW RR RR JJ JJ
00 00 17 SS PP 00 00 WWWW WWWW RR RR JJ JJ cese
00 00 17 S§ PP 00 00 WWWW WWWW RR RR JJ JJ cene
000000 11 $SSSSSSS PP 000000 o WW RR RR JJJJJJ vess
000000 m SSSSSSSS PP 000000 e WW RR RR JJJJJJ cons
LL 111111 SSSSSSSS
LL 111111 SSSSS8SSS
LL 11 SS
LL 11 $S
LL 11 SS
LL 11 SS
LL 11 SSSSSS
LL 11 $SSSSS
LL 11 $S
LL 11 SS
LL 11 $S
LL 11 $$
LLLLLLLLLL 111111 SSS5S5SSS
LLLLLLLLLL 111111 S5555SSS
|
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= REAL *+ INTEGER*4 ti 16-SEP=-1984 02:03: AX/VMS M 4-00 P 1 |
s mptow, 2-gEP-19 “ ?i:gg:ig !HTHRYL.SagsgiggOUgJ.HAR:l s (N

.IITL¥ OTSSPOWRJ = REAL ** INTEGER+4 power routine
LADENT  /1=006/ ; File: OTSPOWRJ.MAR Edit: SBL1006

AL A A LA AAAA R A A A A A A A A A A A A R R R R R R R R R R 22222222 222222222¢%;

COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT (ORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

]

L]

*

]

*

THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE »

SION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER

S _THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY +
PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY +
TRANSFERRED. .
]

L]

L]

L

*

]

]

L

.

.

— i o ol il ol ol ol el
Ml <N

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

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

AL AAARALR AR R A A R A R R R R R R R s S R 22222222222

OCOO000O0O0O0O0O0DOO0O0O0O0OODO0O0O0DOO0DOO0OO

’FACILIIV: Language support Library = user callable
+
ABSTRACT:

Floating base to integer lon?word power.
Floating overflow and underflow can occur. :
Undefined exponentation can occur if base is 0 and power is 0 or negative.

VERSION: 0
HISTORY:
AUTHOR:
Thomas N. Hastings, S5-May-77: version 0

modified by: SUSAN HUBBARD AZIBERT

bbbt bmdmlelelelelelelelelel=]
0000000000000 O0O00O0O0O0OO0OCOOOOO0OOOOOOOO0OOOOO

O 00 NON AN SN = OO 00 NONN 8 AN = O O 00 N O W 8 NN = © O 00 O VN 8 L) — OO 00 ~ION VN 5~ i) —
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REAL *+ INTEGER+*4 power routine 12- 93 ?f gg ig AX/VMS Macro V04-00 Page s |
Mls ORY ; Detailed Current Edit History 6~ 1984 MTHRTL.SRCJOTSPOWRJ .MAR; 1 (2)

1 LSBTTL HISTORY ; Detailed Current Edit History

version = changed module name to forpowRJ

= changed error handler from MTHSERROR to MTHSSERROR

Edit His sry for version 0 of OTSSPOWRJ
v0rsicn g

NN = OO0 NN IS0

g version 08 = removed W* from MTHSSERROR, saved code with MOVZBL.
removed infinite loop with largest negative integer exponent.

§ 60 ; ¥oraion 09 - chango? MTHSSERROR to HTHS‘SIGNAL - JMT

61 ; 1-001 Updau version number gnd co E!' ht no cc. The previous
8 2 3 version number was 0= 18=-NOV-78

;1= Oi - Chlngo MTH__UNDEXP to MTHSK_UNDEXP. i S 07-05(-78

0 66 ; 1-003 - Add to the PSECT diro;t?vo. igs -DEC=7
0 65 ;: 1- 84 = Declare externals. SBL 1 ‘
00 66 ; 1-005 = Add handlers to catch SS$ FLTOVF and SSS_FLTDIV, and signal
0 67 ; MTHS_FLOOVEMAT or MTHS_FLOUNDMAT instead. depending on the context.
000 68 ; JAW 26-Feb=1980.
0888 90 : 1-006 - Use general mode addressing. SBL 30-Nov-1981
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TSSPOMWRJ = REAL ** INTEGER*4 power routine 16=-SEP=-1984 :03: AX/VMS Macro V04-00 P
92356 DECLARAT 1ONS e 4 §3ER-1080 99:98:28 YATLNTS Dacro Y0800 wan:1 PO9°

.SBTTL DECLARATIONS

INCLUDE FILES:

LR R

EXTERNAL SYMBOLS:

.DSABL GBL

.EXTRN MTHSK_UNDEXP, MTHSK_FLOOVEMAT, MTHSK_FLOUNDMAT

LEXTRN MTHSSSIGNAL : Math error routine

LEXTRN SSS_FLTOVF, SSS_FLTOVF_F, SSS_FLTDIV, SSS_FLTDIV_F, SS$_CONTINUE

0000000000000
SN NN = OO 00 NN BN NN — OO 00 NN N 8 Ly

OgOOOOO”WﬂNﬂNWN

8§ ; MACROS
0 SCHFDEF ; Define condition handler symbols.
00 $SFDEF ; Define stack frame symbols.
00 $PSLDEF ; Define program status longword
8 00 ; symbols.
000
0000 3
0888 s EQUATED SYMBOLS:
00000004 §000 99 base = & ;: base input formal = by-value
00000008 0000 98 exp = 8 : exponent intpu formal - by-value
0000 99
0000 100 ;
0008 101 ; OWN STORAGE:
000 10; :
0000 10
0000 104 ;
000 105 ; PSECT DECLARATIONS:
000 106 ;
000 107
00000000 108 PSECT _OTSSCODE PIC,SHR,LONG,EXE ,NOWRT :
8888 }?g ; program section for OTS$ code




?1 $POWRJ = REAL *+ [N

N 7
ER*4 power routine 16
OTSSPOWRY 6

ating to power longword g
LSBTTL OTSSPOWR) -

-SEP=1984 :03:2 AX/VMS Macro V04=00 Page
S3EP-1980 19:95:38 FATaNTs 22600, ¥08-00 man:1 ™0
fl

oating to power longword giving floating result

+
FUNCTIONAL DESCRIPTION:

Floating result = floating base ** signed longword exponent
The floating result is given by:

base exponent result

any >0 product (base * 2++i) where i is each
non=zero bit position in exponent

>0 =0 1.0

= (0 =0 Undefined exponentation
<0 =0 1.0

>0 <0 1.0 7/ product (base * 2+«+j)

where 1 is each non-zero bit position
in iexponent!
0 <0 ?ndefined exponentation
0 0 .0 7/ product (base * 2¢+i)
where 1 is each non=zero bit position
in lexponent!

AN

Floating overflow can occur on either of the two MULF's, If this
haYpons when the exponent is less than zero, the oxcegtion is caught by
a local condition handler named EXC_HNDLR_UNDER, which sets the result
to 0.0 and either signals MTHS FLOUNDMAT Tif FU is enabled in the
caller's PSW) or continues at POWRJX, If it happens when the exponent
is greater than zero, the exception is caught by a 'ocal condition
handler named EXC_HNDLR_OVER, which sets the result to the reserved
operand (=0.0) and signals HfHS_FLOOVEHAT.

Floating overflow and floating divide by zero can occur on the DIVF,
These exceptions are caught by EXC_MNDLR OVER, which sets the result to
the reserved operand (-0.0) and signals IIHS_fLOOVEHAT.

Undefined exsonontiatiqn occurs if base is 0 and
exponent is 0 or negative.

CALLING SEQUENCE:

Power.wf.v = OTSSPOWRJ) (base.rf.v, exponent.rl.v)
INPUT PARAMETERS:

NONE

OO0 O0O0OO0O0OO0OOOOOOOOOOOOOOOOO0O0OO
OOOOSOOOOOOOOOOOOOOOOOOOOO

[=lelelelelelalalalalelalelalalalelelalelalalelalelalalelelelelalalelelelalalalelelelelelelelelalelelelelelelaTala)

IMPLICIT INPUTS: :
The setting of FU in the caller's PSW.

OUTPUT PARAMETERS:
NONE

OO0 O0OOOOOOOOOOCOOO0OVOOO0OOOOOOOO0OO0OOOOO0OO0OOOOOO0C

OO0 O0OO0OOOOOOOOOOOOOOOO0O0O

OO0V OODOOOO0OOVOOOO0OOOOOOC

IMPLICIT QUTPUTS:
NONE

LA TR PR PR PR PR PR PR PR PR PR PR PR PR P PR PR TR PR PR PR PR T TR P P P e e T e e T T R PR s R R R R T R T R TE TR TE A




52

08 52 00
52 _FF 8F
51 g!
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AL ** INTEGER*4& power routine
POWR) = floating to power longword g 6-SEP

FUNCTION VALUE:

WWOOQOOOOOOOOOOQOOOOOOO
OO0O000O0O0O0OOOOO0O0O0O0O0O0O0O0O0O0OO0OOOOVOO0O0O0O0O0O0O0O0OOOOOOOOOO0OOOOOVOOOOOOOO
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OCO0OO0O0O0O0O0OOOOVOOO0O0O0O0COO

WONNNN b s 2 QO OO NVINNO OO0 00000000
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1
1
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7
7
4
7
7
[4
[4
g
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9
9
9
9
9
9
9
9
9
0
0
0
§
0
0
0
0
1
1
1
1
1
1
1
1
1
i

A S LN = © O 00 NON N 8 L) = O O 00 NON WV 8 N = O 0 00 N O N 8 N = O O 00 NOM W B N = O O 00 NN S LN — OO

'0

Exponent is >

EXPGTR:

SQUAR:
SQUAR1 :

*$

E Here when bit i of !exponent: is a 1
: Portial result = partial result + (

PARTIAL:
M

16-SE

Ep-198¢

Floating base *+* exponent

SIDE EFFECTS:

Signals HIHS FLOOVEMAT if floatin
MULF's when axgoncnt >0, or
occurs

Signals MTH

n th
when ex

MULF's
Signlls ntns UNDEX

ENTRY OTSSPOWRJ, “M<R2>

MOVAB
MOVF

MOVF
MOVL

BGTR
MOVAB

TSTF
BEQL
MNEGL
BEQL

BBSC
ROTL
MULF

BLBC

ULF

B*EXC_HNDLR_OVER,

#1, RO

base (AP), R1

exp(AP), R2

EXPGTR

B*EXC_HNDLR_UNDER,

R1

UNDEF INED
R2, R2
POWRJ X

0 or (exponent is =< 0 and base is not =

#0, R2, PARTIAL

-1, R2, R2
R1

R2, SQUAR

R1, RO

(FP)

(FP)

and
NDEF INED exponentation') it
base is 0 and exponent is 0 or negative.

?f gg zi !:#5:? L.S T¥2002J MAR; 1 P (

FLOUNDMAT 11 floating overflow occurs on either of the two
on;
2 = “ U

LA TR TR TE TR PR FE PR T PR TR TR TR T

LR TR TR PR PR FR T

caller

; RO =

el eiestel sl inlinti - \

&S
~

overflow occurs on either of the two
f floating overflow or divide by zero

has FU onablcd

disable integer overflow

occurs on lLargest negative integer exp
Translate exceptions to
MTHS_FLOOVEMAT,

RO ="initial result

R1 = base

R2 = exponent

Note: integer overflow can occur

on lLargest neagtive 1ntegor exponent.
However, R2 is correct unsigned 32-bit val
Use ROTL =1 rather than ASHL -1 below.
branch if exponent > 0

Translate exceptions to

MTHS _FLOUNDMAT .

test base

undofined 0*+*0 or O**(=n)

R2 = lexponent:

if exponent is 0, return RO = 1.0

0 == use !exponent:)

branch if exponent: is odd
and clgsr low order bit
= -bit unsigned exponent:/2
R1 = current power of base
Floating overflow will trap or fault

and signal SS$_ FLYOVF or § $_FLTOVF F.
branch if next bit in !exponént! is 0

base * 2¢+i)

new partial result
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AL *+ INTEGER*4 power routine 1

-SEP=1984 02:03:2 AX/VMS Macro V04~-00 Page
POWR) = floating to power longword g g-SEP-19g£ ?¥:gg:4§ !HTHRTL.SRC]OTSPOHRJ.HAR:1 v
; 9 ASHL #-1, R2, R2 : R2 = lexponent:/2
BNEQ SQUAR1 ; loopback if more exponent bits are 1
g 3 TSTL exp (AP) ; test sign of exponent
C 0 BGTR POWRJX : if exponent > 0, return RO
1 MOVAB B“EXC_HNDLR_OVER, (FP) ; Translate exceptions to

4 ; ; MTHS_FLOOVEMAT,

4 DIVFS RO, #1, RO s RO =71.0/result

2 g POWRJX: RET ; return, result in RO

047 3 i
§2; 4 ; Undefined exponentation error = Q*+0 or Q++*(=n)
47 9
047 40 UNDEF INED:
047 41 ASHL #15, #M, RO ; RO = reserved floating operand
048 45 MOVZBL #MTHSK UNDEXP, =(SP) : Indicate ungsfinod exponentiation.
004F 4 CALLS  #1, G*MTHSSSIGNAL ; convert to 32-bit condition code
0056 44 ; and SIGNAL MTHS_UNDEXP
0056 45 ; Note: 2nd arg not needed since
8056 49 : no JSB OTSSPOWRY
059 4 RET ; return
005 48
0057 9 ;¢ )
0057 50 ; The following handler is established to process exceptions which imply
0057 31 ; underflow of the final result (floating overflow in either of the two MULF's
0057 Si : when exp < 0). On the occurrence of such an exception, the handler signals
0057 S5 . MTHS_FLOUNDMAT,
0057 54 ;-
0057 55
057 59 EXC_HNDLR_UNDER:
857 5 .JORD  *M<R2, R3, R&> : Entry mask .

59 58 BSBB SETUP ; Set up RO:R3 and identify condition.
0058 59 ; Return only if FLTOVF or FLTDIV.
0058 60 BBC #PSLSV_FU, SFSW_SAVE_PSW(R2), CON_U
806 61 : Branch 7f caller has not enabled FU.

060 6 MOVZIBL #MTHSK_FLOUNDMAT, R4 ; Report MTHS_FLOUNDMAT, not SSS_FLTOVF.
0064 6 BRB P0_SIG
0066 565 :+
806 66 ; The following handler is established to process exceptions which inpl‘u
006 67 ; overflow of the final result (floating overflow in either of the two MULF's
0 68 ; when exp > 0, floating overflow in the DIVF, or floating divide b{ zero in the
9 ; DIVF). On the occurrence of such an except‘on, the handler signals

MTHS_FLOOVEMAT.

T e e d

oo

73 EXC_HNDLR_OVER:
QORD

oo O
~
—

. “M<R2, R3, R&>
Bses SETUP

OO0V OOVOO0O0O

6A 27

6A 27 ASHL 415, #1, RO

4 ; “OVIBL #MTHSK_FLOOVEMAT, R4
7 go DO_SIG: PUSHL  SFSL_SAVE_PC(R2)

7 1 PUSHL  R&

7 2 CALLS  #2, G*MTHSSSIGNAL

;s Signal the tondition.

Entry mask )

Set up RO:R3 and identify condition.
Return only if FLTOVF or FLIDIV.

Make the default result -0.0.

Report MTHS_FLOOVEMAT, not SS$_FLTxxx.

Report caller's PC, not exception PC.
Report MTHS$_xxx, not SS$_xxx.

(

6
4

)

]
|
|
s
|
1
l

Ma
56
Th
MA
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TSSPOWRJ = REAL *+ INTEGER*4 power routine 16-SEP=-1984 02:03: AX/VMS Macro V04=00 P 7 "
?-806 OTSiPOHRJ - floatingpto pouog longword ¢ 2-55?-1936 ?f:gizfi !HTHR!L.SRCJOTSPOHRJ.HAR:1 - (4)
0c Aa 38 70 3 CON_U: MOva RO, CHFSL _MCH SAVR8(R3) : 1f continued, restore RO and R1.
5 » 82 & MOVL S‘iSSi_CONTlNOE. R ; Continue from the original exception.
DO_RET: RET : Exit from handler.

+

Common setup routine for handlers. Returns normally if exception was FLTOVF,
FLTOVF_F, FLTDIV, or FLTDIV_F. 1f the exception was anBthing else, it
executes a RET gausing an eéxit from the handler with RO = 0, which is
equivalent to §s RESIGNAL. In the case of a normal return (FLTOVF, FLTOVF_F,
FLTDlvﬁ ?;1FLTBlV_f) t sets up RO:R3 as follows:

R2: address of establisher's frame
RS: address of mechanism array

LA R TR LA PR TR TATE PR TR 1]

O O O O 0o 0o 0o 0o 00 o 0o 0o 0o 0 00 o' 0o G0 0o 00 0D 0D ~

QOO0 OO0O0VO0O0O0O00ODVDOOOOOO000O
> SO oo ooV OO VUM

;
0
81
3
94
95
%
50 7C 98 SETUP: CLRQ RO ; Set default result to 0.0.
52 04 AC 70 99 Mova CHFSL_SIGARGLST(AP), R2 ; R2 = address of signal array
00 : RS = address of mechanism array
0000'8F 04 A2 B1 01 CMPW  CHFSL_SIG_NAME (R2), #SS$_FLTOVF
0; ; Was it a floating overflow trap?
18 13 8 0 BEQL DO_RSB : Branch if yes.
0000'8F 04 A2 B1 04 CMPW CHFSL_SIG_NAME (R2), #SSS_FLTOVF_F
0 05 ; Or a Floating overflow fault?
10 13 00%9A 09 BEQL DO_RSB : Branch if yes.
0000'8F 04 A2 B1 009 0 CMPW CHFSL_SIG_NAME(R2), #SSS_FLTDIV
0A 08 ; Or a floating divide by zero trap?
08 13 O00A 09 BEQL DO_RSB ; Branch if yes.
0000 BF 04 A2 B1 00A4 10 CMPW CHFSL_SIG_NAME(R2), #SSS_FLTDIV_F g
00AA " ; Or a Tloating divide by zero fault?
D9 12 00AA 1§ BNEQ DO_RET : None of the above: return from handler
00AC 1 : with RO = 0.
08 A2 97 AF 9 OOAC 314 DO_RSB: MOVAB  B*POWRJX, CHFSL_SIG_NAME+4(R2)
0081 15 ; Change return PC to POWRJX.
52 04 A3 DO 0081 16 MOVL CHFSL_MCH_FRAME(R3), R2 ; R2 = address of establisher's frame
05 0085 17 RSB ; Return.
0086 18
0086 19 .END
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OTSSPOWRY = REAL ** INTEGER+*4 power routine 16=-SEP=-1984 AX/VMS Macro V04-00 Page 8
Symbol table ’ 2 -SEP- 1936 ?i gg ii MTHRTL. S J TSPOWRJ.MAR; 1 9 (4)
BAS = 4
CHFSL _MCH_FRAME= &
CNFt “MCHTSAVRO= 2
(HfSL-SlGIRGLSTt
CHFSL _SIG_NAME = 4
CON U E e
DO_RET 85 R
DO_RSB 0 AC R
DO"SIG 72 R
EXC_HNDLR_OVER R
%lc “HNDLR UNDER K
EXPGTR 828 B Og
MTHSSS I GNAL wennnner X
MTHSK JFLOOVEMAT sewnewne X 00
MTHSK FLOUNDMAT wesxseae X (0
MTHSK "UNDE XP eennnnre X (0
0TSSPOWRY 80000030 RG 05
PARTIAL 000002F R 0
POWRJ X 00000046 R 02
PSLSV_FU = 00000006
SETUP 00000086 R 02
SFSL_SAVE_PC = 00000010
SFSW SAVE PSU = 00000004
SQUAR 00000024 R 02
SQUAR1 00000029 R 02
SS$_CONTINUE seannner X 00
SSS_FLTDIV cenexnee X (00
SSS_FLIDIV_F eennener X 00
SSS_FLTOVF™ wenennes X 00
SSSFLTOVF F tERRRREE i, 00
UNDEF INED ~ 00000047 R 02
fmmmm—m e — . ——— -
: Psect synopsis !
................. +
PSECT name Allocation PSECT No. Attributes
ABS . 00000000 ( 00 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
S$ 00000000 g 01 .) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
OTS$CODE 00000 ( 18 02 2.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LONG
........................ $+
; Performance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 30 : 26 :00:00.96
(ommand processing 11 : .94 : :84.51
Pass 1 137 :00:01.86 :00: .23
Symbol table sort 0 :00:00.11 :00:00.1
Pass 2 74 :00:00.81 :00:02.4
gynbgl tlblcioutpgt : g :00:00. ? o: 0: .%
sect synopsis outpu :00:00.
Cross-rzfegence ougput 0 0 .00 0:00:00.00




n7
3:%21 aicro Run Statistics O e p OUR T g -3 P-1334 ?7 gg ii ! L.S ng gJ MAR;1 e

Assembler run totals 361 00:00:03.47 00:00:14.67

lh, working *’t linit uas 900 pages.
bytes ( pages) of virtual memory were used to buffer the intermediate code.
th re were pages of symbol table space al ocat d to hold 106 non-local snd local symbols.
319 source l nes were read in Pass 1, producing 15 object records in Pass
0 pages of virtual memory were used to define 9 macros.

dom == ceesessssssssssssanes +

: Macro library statistics l
Hacro librcry name Macros defined
sZSSSDUA28 [SYSLIBISTARLET.MLB;?2 6

148 GETS were required to define 6 macros.
There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LIS$:0TSPOWRJ/0BJ=0BJS:0TSPOWRJ MSR(CS:0TSPOWRJ/UPDATE=(ENHS:0TSPOWRJ)

9
(4)

‘1
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