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N 7 ; '
+f [LE**[D*+OTSPOWRLU Ii
000000 TITITTITTITT $SSSSSSS PPPPPPPP 000000 ww WW RRRRRRRR LL uu uu
000000 TITITTITITT $SSSSSSS  PPPPPPPP 000000 ww WW RRRRRRRR LL uu Uu
00 00 T S PP PP 00 00 Ww WwW RR RR LL uu u
00 00 14 SS PP PP 00 00 Ww WW RR RR LL U U
00 00 141 SS pp PP 00 00 Www WwW RR RR LL uu uu
00 00 T $S pp PP 00 00 ww WW RR RR LL U Uu
00 00 181 $SSSSS PPPPPPPP 00 00 Ww WW RRRRRRRR LL uu U
00 00 T $SSSSS PPPPPPPP 00 00 WW WW RRRRRRRR LL uu U
00 00 18 SS PP 00 00 WW WW WW RR RR LL U uu
00 00 14 SS PP 00 00 WW WW WW RR RR LL uu uu
00 00 18] SS PP 00 00 WWWW WWWW RR kR LL Uu uu PR
00 00 T SS PP 00 00 WWWW WWWW RR RR LL uu U e
000000 18 $SSSSSSS PP 000000 ww WW RR RR LLLLLLLLLL UUUUUUUULY pd <2
000000 1A $SSSSSSS PP 000000 W WW RR RR LLLLLLLLLL UUUUUUUUWY e
LL 111111 $555SSSS
LL 111111 $SSSSSSS
LL 11 SS
LL 11 SS
LL 11 SS
LL 11 $S
LL 11 $5SSSS
LL 11 $5SSSS
LL 11 SS
LL Il SS
LL 11 SS
LL 11 SS
LLLLLLLLLL 111111 $55555SS
LLLLLLLLLL 111111 $5555SSS
|
|
i
|
|
1
|
|
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TSSPOWRLUY - F_floating *+* unsigned integer power r 16-SEP-1984 02:03:47 VYAX/VMS Macro V04-00 Page 1 | T
3-301 . : g5 8-3Ep-1084 11128149 MTHRTL . SRCJOTSPOWRLU.MAR; 1 = (M| =
LTITLE OTSSPOWRLU = F_floating ** unsigned integer Bowor routins !
LIDENT /1-001/ ; File: OTSPOWRLU.MAR Edit: SBL1001

AL AA AR AR AR R Al A A A R R R R R A R R S S22 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
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THC SOFTWARE IS HEREBY

] L]
L L ]
L .
L L
L L]
L .
]
® @
] *
* ]
* TRANSFERRED. .
L ] ]
L ] ]
] .
] *
L *
L 1
- L
L] .
L L
L *

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
232P032??b£ NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

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

OOOOOOOOOS 2000000000000 O00O

bbb =lelelelelolelelelelelelelotlolalelelelele]

[olelelelelelelelel=ld=i=l=lelale]

(AR AR AR AR iRl ittt it ittt tints]

OO0O0O00O0O0O0O0OOVO D000 0O
AR TR PR R PR PR PR TR

+
<

FACILITY: Language support procedures, Mathematics division
ABSTRACT:

This module contains OTSSPOWRLU, a procedure which raises an
F_floating value to an unsigned integer power.

ENVIRONMENT: Runs at any access mode, AST Reentrant
AUTHOR: Steven B. Lionel, CREATION DATE: 22-JUL=-1981
MODIFIED BY:

1-001 - Original. SBL 22-JUL-1981

AN = O O 00 NN B AN = OO 00 O W 8 LN = © OO0 NON A S N = OO 00 ~NON N B Wit —

B 8 8 B B N NN N AN AN AN NN PO PO PO PO PO PO PUNIND b b e d e o o o o

(=lelelelelelelalalelalalalalalelelelelelalalelelalalelelalalalale]

OO0O0O0O0O0O0OOOO0OOOO0O0O00O
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TSSPOWRLY - F_floating ** unsigned integer power r 16-SEP-1984 02:03:47 VAX/VMS Macro V04-00 Pa 1
?-801 DEC(AIATION! ’ it e 6-$ P-19gb ?i:g 149 [MTHRTL.SRCIOTSPOWRLU.MAR;1 » (5);
¢ .SBTTL DECLARATIONS ;
48 ; LIBRARY WACRO CALLS: |
0"’ $SSDEF ; System error codes E
1 SCHFDEF ; Define condition handler symbols. §
; $SFDEF ; Define stack frame symbols. ;
0 SPSLDEF ; Define program status longword ;
08 g . ; symbols.
§o ¢ : EXTERNAL DECLARATIONS:
8 8’ .DSABL GBL ; Force all external symbols to be declared !
000 9 LEXTRN MTHSK_UNDEXP ; Undefined exponentiation
000 60 EXTRN MTHSK_FLOOVEMAT ; Floating overflow in Math Library
00 61 LEXTRN MTHSK_FLOUNDMAT ; Floating underflow in Math Library
88 gi _ LEXTRN MTHSSSIGNAL ; Math error routine
000 64 : MACROS:
000 65 ;
8000 66 ; NONE
000 67 ;
000 68 ; EQUATED SYMBOLS:
000 9.
000 0 ; NONE
000 7 ;
000 7; s OWN STORAGE :
000 73 ;
000 76 ; NONE
000 & B
8088 ; ; PSECT DECLARATIONS:
00000800 7 .PSECT _OTSSCOPE PIC, USR, CON, REL, LCL, SHR, =
8888 ;o EXE, RD, NOWRT, LONG
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* unsigned integer power r 16=SEP=1984 02:03:47 VAX/VMS Macro V04-00 Page |

floating #+ ung’gngd inte 6-SEP-1984 ??,3 149 [MTHRTL.SRCIOTSPOWRLU.MAR;1 . (i)i

s SBTTL OTSSPOWRLU - F_floating ** unsigned integer power routine
FUNCTIONAL DESCRIPTION:

Raise an F floctin? value to an unsigned integer power giving
an F_floatTng result.

ing

?TS‘POUILU
=001 T

The result is given by:

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

1.0
?ngefined exponentation

"naoan
o

{
<
CALLING SEQUENCE:

result.wf.v = OTSSPOWRLU (base.rf.v, exponent.rlu.v)
FORMAL PARAMETERS:

LA TR TR TR TR A TR PR L P PR P P A P PR LR L D PR PR TR LR

00000004
00000008

base = & ; F_floating base

exponent = 8 ; Unsigned longword integer exponent

IMPLICIT INPUTS:
NONE
IMPLICIT OUTPUTS:
NONE
ROUTINE VALUE:
The base raised to the exponent's power.
SIDE EFFECTS:
May signal:
MTHS_FLOOVEMAT - floating overflow in Math Library
MTHS_FLOUNDMAT - floating underflow in Math Library, only
f the caller has FU enabled.

MTHS_UNDEXP - undefined exponentiation, if both base and
exponent are zero.

LENTRY OTSSPOWRLU, *M<R2> ; Entry point
MOVAB  B“EXC_HANDLER, (FP) : Translate exceptions to MTHS errors

NN NN LN AN NN N PRONONOINININININ) = b —d e cd e e = e A O O O O OO0 O O OOV VOV VOV VOV OOV

OO O A S i) = O O 00 NON N 8 LN = O 0 00 NN N 8 AN = O 0 00 NOM N 8N M) = O O 00 NN NV B N = O 0 NN A S L0 )

S U ST S U yp—gp—g——y—gp—y—gp—gp_—" =P P P g g - ——




f |
TSSPOWRLY oating ** unsigned integer power r 16-SEP-1984 :03:47 VYAX/VMS Macro V04=00 Page & T
?-80\ OTSQPOHRLU g F_floot?ng e ung’gnp 1ntc 6-SEP-1936 ?f:gg 149 !HTHRTL SRCIOTSPOWRLU.MAR;1 ’ (3); =
2860 SF 6 139 BlSPSH OPSLQH Fu ; Enable floating underflow detection
8 ' 16? MOVF #1, RO™ : RO = in itial result
g & AC D 14 MOVF base (AP) : R1 = bas
8 Ag ) 14§ MOVL oxgonontzAP) R2 : R2 = xponcnt |
1 1 14 BNEQ : Sk if not zero i
S 1 144 TSTF b ; Is base also zero? |
0 1 }g }25 BEQL UNDEF INED : 1f so, error. Otherwise, answer is '
06 §1B 16? RET ; With result of 1.0 '
1C 16g
1C 149 ;+
1€ 1;9 ; Do the first iteration here so that we can clear the high-order exponent
O}E }5 3 ?:t Afterwards, that bit will be 2ero so we don't have to worry about
01C 1S§ ;-
01C 154
01C 155 BEGIN:
03 52 00 gS 801 15? BBCC #0, R2, 108 ; Skip initial multiply
S0 $ 0 00 15 MOVF R1, RO : New partial result
S2 S2 FF BF 9C 00 158 10%: ROTL 0-1. R2, R2 ; Get new Low exponent bit and clear
0028 159 ; high bit
10 13 0028 160 BEQL DONE ; Is that all? If so, we're done.
002A 161
002A 16i .
002A 163 ; Each time we get here we know that there's at least one more exponent bit
002A 164 ; left, so square our current power of the base.
002A 165 ;- ;
002A 166 |
80 A 167 LOOP: [
51 51 44 O002A 168 MULF2 R1, R1 ; Square base. This may overflow or
0020 1?9 : underflow. In either case, the
80 D 170 : final result would also overflow
020 1N : or underflow. Our exception
80 D 175 ; handler will catch these cases.
03 52 E9 0020 17 BLBC R2, NEXT_BIT ; See if this exponent bit is on.
80 0 174 ; If so, multiply baso by product.
S0 S1 44 003 175 MULF2 R1, RO : This too na‘ overflow or underflow,
0 17? ; which will be caught by the handler.
0 177 NEXT_BIT:
52 52 FF BF 73 0 173 ASHL #-1, R2, R2 ; Get next bit of exponent,
FO 1 8 2 }70 BNEQ LOOP ; Keep going if not all done.
03 181 DONE: :
04 8 A } i RET : Return with answer in RO.
038 184 ;+ _ ;
8 B } S ; Undefined exponentation error = 0++0
038 187
8 8 1 3 UNDEF INED: |
7E _00°'8F 9A 1 MOVIBL #MTHSK_UNDEXP, =(SP) : Indicate undefined exponentiation. ;
S0 01 OF 78 O003F 190 ASHL ns, #M, R ;: RO = reserved floating operand {
15 11 0043 191 BRB SIGNAL_ERROR
4 19; |
4 19 it !
2? }gg ; EXC_MHANDLER unwinds here if we got a floating overflow. ;
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OTSSPOWRLU - F _floating ** unsigned integer power r 16=-SEP=-1984 :03:47 VAX/VMS Mac
1-001 2 ! S lone §-SEp-1238% 9313

0 V04=00 Page |
OTSSPOWRLU = F_floating ** uns d inte 4 . (g)

r
149 [MTHRTL.SRCJOTSPOWRLU.MAR;1

‘ i

‘ OVERFLOW: |

7€ _00'8F 2A 4 MOVIBL #MTHSK_FLOOVEMAT, =(SP) ; Floating overflow in Math Library 1

S0 0N v 8 4 ASHL 2S5, #T, R ; RO = reserved floating operand ;
1" BRB SIGNAL_ERROR

3®
; EXC_HANDLER unwinds here if we got a floating underflow.

; If our caller enabled FU, then signal FLOUNDMAT, with a result of zero.
; Otherwise quietly return zero.

UNDERFLOW:
CLRF RO ;s Initial result
BBC #PSLSV_FU, SFSW_SAVE_PSW(FP), DONE : Just return if
: ca[ler disabled underflow.
MOVZBL #MTHSK_FLOUNDMAT, =(SP) ; Floating underflow in Math Library
BRE SIGNAL _ERROR ,

mo
e

50
E4 04 AD 06
7E  00'BF

el
>

3%
; Signal a MTHS error whose code has already been pushed on the stack.
: RO has either a reserved operand or a zero, depending on the exception type.

SIGNAL _ERROR:
CLRL

(FP) Cancel our condition handler
CALLS #1, G*MTHSSSIGNAL

convert to 32-bit condition code
and signal a MTHS error. Omit
second argument to show that this
is a CALL entry point.

Return to caller with result in RO

60
00000000°'GF 0% FB

OCO00O0COO0O0O0O0O0OOO0O0O0ODOO0O0OO0O0O0O0O0O0O00O

OCO00O0VO0O0O0O0O0O0O0O0O0O0O0O0O0O00OO
OO NV AWMIAWIWNWIWVAIWWMWAWNWANES S8 S 0 0 0 b:

£~
L Ia b B B 5 5 B b b b J- l- D tniiesintindinsinsins it 4

RET

PORIRIRIAINININ) = b b b b b b 2 b 2 O OO O OO OO OOV OO0

NOWNES NN = OV NO WS WIN) = OOV N WS IR - OV~ |
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OTSSPOURLU - F_floating ** uns nte SEP=-1984 MTHRTL.S J OTSPOWRLU.MAR; 1 (4)

4 9 :0
A ? 3 s HANDLER - This condition handler gets control if we got an exception
64 ;: while performing the exponentiation. If it is a floating overflow,
64 i : then continue execution at OVERFLOH. to cause HtHS FLOOVEMAT to be
64 : gnollod Similarly, continue at UNDERFLOW if an"underflow was seen.
64 4 A erwise resignal.
64 5 ;=
64 9
64 EXC_MANDLER:
0000 gg g LWORD “*MO ; Entry point
50 83 As D 66 40 MOVL CHFSL_MCHARGLST(AP), RO ; Get mechanism ,arguments list
A D 6A 41 TSTL CHFSL"MCH_DEPTH(RO) ; At depth zero?
26 12 006D ki BNEQ RESIGRAL ~ : 1If not. resignal
SO 04 AC DO ng 4 MOVL CHFSL_SIGA RGLST(AP), RO ; Get s gnal argunonts list
51 046 AO DO 8 ; &6 MOVL CHFSL SIG_NAME(RO), R1 ; Get signal name
04B4 BF 51 BI 7 45 CMPW #35$ FLT VF-F ; Overflow fault?
18 13 007¢C a; BEQL sofo v FLOW : 1f so, continue at OVERFLOW
048C 8F S1 Bl 07§ 4 CMPW FLTOVF : Overflow trap?
14 13 008 48 BEQL sofo ove FLOW : If so, continue at OVERFLOW
04C4& BF S1 B1 0085 49 CMPW Bsss FLTUND F : Underflow fault?
18 13 008A 250 BEQL Gofo UNDERFLOW ; If so, continue at UNDERFLOW
049C BF 51 B1 008C 51 CMPW #SS$ _FLTUND : Underflow trap?
" 13 0091 Sg BEQL Goio UNDERFLOW : If so, continue at UNDERFLOW
009% 53 RESIGNAL:
SO 0918 8F 3C 009 56 MOVIWL #SSS_RESIGNAL, RO ; Resignal exception
04 0833 gS RET ; Return to VMS exception dispatcher
§099 59 GOTO_OVERFLOW:
51 60 00 0099 58 MOVL CHFSL _SIG _ARGS(RO), R1 ; Get number of signal arguments
FC AO4LY A6 AF DE 009C 59 MOVAL B“OVERFLO®, =4(RO) fR 1] ; Move address of OVERFLOW routine
00A2 60 ; to PC in signal argument Llist
09 N 88:5 gl ERE CONT INUE ; Continue execution
00A4 6§ GOTO_UNDERFLOW:
51 60 DO 00A4 64 MOVL CHFSL_SIG_ARGS(RO) : Get number of signal arguments
FC AD41 ~ AS AF  DE 00A7 265 MOVAL  B“UNDERFLOW, -4(Ro$tn1J : Move address of UNDERFLOW routine
0AD 6 : to PC in signal argument Llist
0AD 67 ; BRB CONT INUE ; Continue execution
0AD 68
0AD 269 CONTINUE: :
50 01 3C 00AD 70 MOVZIWL #SSS_CONTINUE, RO : Continue at PC in signal list
04 8§§? ;i RET : Return to VMS exception dispatcher
1 7
0081 74 .END : End of module OTSSPOWRLU




OTSSPOWRLUY
Symbol table

Séﬂi

1
TO_OVERFLOW
GOTO_UNDERF LOW

LOOP™
MTHSSS I GNAL
MTHSK_FLOOVEMAT

$AB
_OTS$CODE

Phase
Initialization
Command processing
Pass 1

Symbol table sort
Pass 2

Symbol table output

1 8
- F_floating *+ unsigned integer power r 16=-SEP=-1984

AX/VMS Macro V04-00 Pa
6-SEP-1984 ?{ gg 149 HTHRTL. J OTSPOWRLU.MAR; 1 w
z 4
Bl 02
=
-
= &
= 0
= b
AD R 8
3A R
& R 0
= 0 8
b3
A& R
000002A R 8
(A2 222 x
tRERRREY X 00
tRERRRAE X 0
tREERRNE K 80
00000033 R 0
00000000 RG 0
0000004 0
= 00000040
= 0000000
00000093 R 02
= 00000004
0000005A R 02
= 00000001
= 0000048C
= 00000484
= 0000049¢C
= 000004Cé
= 00000918
00000038 R 02
0000004F R 02
L +
i Psect synopsis !
Allocation PSECT No. Attributes
00000000 ( ) 00 ( 0.) NOPIC WUSR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
00000000 9 ( 1.) NOPIC WUSR (CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
00000081 ( 177.) 02 ¢ 2.) PIC WUSR CON REL LCL SHR EXE RD NOWRT NOVEC LONG
R e e e e e LT SR Y %
! Performance indicators !
e oc o n e oo oo e S - e - e e e e - E3
Page faults CPU Time Elapsed Time
0

PR
§ 05 §

7
(4)
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01s LV - F_floating ** unsigned integer power r 16-SEP-1984 AX/VM H cro V04-00 Page
VAX=11 Macro Run Statistics - ’ ’ v po g-SEP-1gg ?? g 49 MTHRT J OTSPOWRLU.MAR: 1 9 (2)

et o GROH BESH

g ’orking sgz Limit was 1050 pages.
3 bytos (52 pages) of virtual memory were used to buffer ahe intornodiato ode.
hort were 30 pages of symbol table space lllocat!d to hold 508 non-local Snd local symbols.
74 source linos were read in Pass 1, producing 13 object records in Pass
1 pages of virtual memory were used to define 10 macros.

Macro Library name Macros defined
_$2558DUA28: [SYSLIBISTARLET.MLB; 2 e coal
562 GETS were required to define 7 macros.

There were no errors, warnings or information messages.

MACRO/ENABLE=SUPPRESSION/D]SABLE=(GLOBAL , TRACEBACK)/LIS=LIS$:0TSPOWRLU/0BJ=0BJS:0TSPOWRLU MSRC$:0TSPOWRLU/UPDATE=(ENHS:0TSPOWRLU)

- POV VVNTVOI~ | D
03;83 TEYLTLY LY YR E4
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