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*+FILE**D**MTHAMOD
MM MM TTITTITTITTT HH HH ARANAA MM MM 000000 poDpDDDDD
MM MM TTTITTITTTTT MM HH AAAAAA MM MM 000000 poDDDDDD
MMMM  MMMM 17 HH HH  AA AA  MMMM MMMM 00 00 DD DD
MMMM  MMMM 17 HH HH AA AA  MMMM MMMM 00 00 DD DD
MM MM MM 17 HH HH  AA AA MM MM MM 00 00 DD 0D
MM MM MM 17 HH HH  AA AA MM MM MM 00 00 DD DD
MM MM 17 HHHHHHHHHH  AA AA MM MM 00 00 DD
MM MM 17 HHHHHHHHHH  AA AA MM MM 00 00 DD DD
MM MM 17 HH HH  AAAAAAAAAA MM MM 00 00 DD DD
MM MM 17 HH HH  AAAAAAAAAA MM MM 00 00 DD DD
MM MM 17 HH HH AA AA MM MM 00 00 DD DD
MM MM 1T HH HH AA AA MM MM 00 00 DD 0D
MM MM 1T HH HH AA AA MM MM 000000 poDDDDDD
MM MM 1A HH HH AA AA MM MM 000000 oDDODDDD
LL 111111 SSSSSSSS
LL 111111 SSSSSSSS
LL I1 SS
LL 11 SS
LL 11 SS
LL 11 SS
LL 11 SSSSSS
LL 11 $S5SSS
LL l1 SS
LL I1 )
LL I1 )
LL 1 SS
LLLLLLLLLL 111111 SSSSSSSS
LLLLLLLLLL 111111 SSS55SSS
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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
?;:sgrgggggﬂ. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
eggpogxg?bg 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.

M1

L

PS

AR TETE AT E TR PR TE A TEATE PR TE TR PR TR PR PR R T
LA A I I I I IR O N I I I N

*
*
*
*
*
*
*
*
*
*
*
*
]
*
*
*
*
*
*
*
v

LA AR AARAR AR iRl it ittt it st et 22222220

==l =l =lelelelelelelelclelelaleleclalelal]
CD<D<>CD<><DC>CDCWCNDMD(DCDC:(:CDEgggEgEgCDCDCDCDCDC)
(=lelelelelelalelelelelelelelelels] lelelelalels)

s
FACILITY: MATH LIBRARY

ABSTRACT:

This module contains the routine MTHSAMOD: A
It returns the remainder of the division of argl/arg2 using
the following equation:

argl - (int(argl1/arg2))*arg

AUTHOR: Bob Hanek, CREATION DATE: 21-DEC-1982

MODIFIED BY:
Jeffrey (. Wiener, 29-DEC-82
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.SBTTL DECLARATIONS
INCLUDE FILES:
NONE
EXTERNAL SYMBOLS:
.DSABL GBL : Force all exte
"EXTRN E%ﬂitséfﬁﬁhongr
.EXTRN MTHSK INVARGMAT
LIBRARY MACROS CALLS:
$SFDEF ; Define
EQUATED SYMBOLS:
NONE
OWN STORAGE :
NONE

PSECT DECLARATIONS:
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0000
CONSTANTS:
NONE
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AX/VMS Macro V04=00
HTHRTL. THAHOD.HAR:I

rnal symbols to be declared

SF$ (stack frame) symbols

PSECT _MTHSCODE PIC, SHR, LONG, EXE, NOWRT
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&
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.SBTTL MTHSAMOD - F REAL*4 remainder

-0

14
: FUNCTIONAL DESCRIPTION:

SN0

Return the remainder of arg1/arg$ in F_floating point format
Remainder = argl = (int(argl1/argl))*arg?

The algorithm used to evaluate the AMOD function is as follows:
X = the first argument.

Y = the second argument.
step 1. m = the exponent of Y.

OO0O0O0O0O0O0O0O0OVOVOVVOVOVOVOOVW

00NN\ 8 LN = O V00~ W

FUNCTION VALUE:

Remainder of the division of argl/arg2 is returned as an
F_floating point value.

IMPLICIT OUTPUTS:
NONE
COMPLETION CODES:

100
101 ;
’ 1 : n = the exponent of X.
1 : c=n-=-m
1 F If ¢ <0, end with result = X
0000 1 : step 2. I = the fractional part of x'g‘ZL
0 1 : J = the fractional part of Y*2°24
0 1 3 If I >= i I =1-=1)
8 1 : step 3. c =¢ - {
8 109 ; If ¢ <0 ?o to step 7.
0 110 ; step 4. L = 2*31»
8 e Il =L - iﬁint(L/J)
8 11§ 3 c=¢c -3
0 113 ; If ¢ >= 0 go to step &.
8 0 114 ; step S. c =¢ + 1
BNt If ¢ >= 0 go to step 7.
0000 119 3 step 6. L = 2%cr]
0 117 ; I =L = Jrint(L/J)
00 118 ; step 7. Result = 2*°(m=24) +~ |
00 119 ;
88 } ? : CALLING SEQUENCE:
80 } ; E Remainder.wf.v = MTHSAMOD (dividend.rf.r, divisor.rf.r)
8§ } g : INPUT PARAMETERS:
00 126 ; The two input parameters are F_floating-point values. They are
88 } ; : passed by reference.
00000004 0000 129 ° DIVIDEND = & ; Dividend = X in the algorithm.
00000008 80 } ? DIVISOR = 8 ;: Divisor =Y in the algorithm,
0 } 5 IMPLICIT INPUTS:
8 134 NONE
8 1
8 137
00 139
140
i
168
144
145
146
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NONE

SIDE EFFECTS:
MTHS _INVARGMAT = Invalid argument to math Library if the divisor is zero.
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MTHS “FLOUNDMAT - Floating underflow in math Library is signaled if
the FU bit is set in the callers PSL.

LENTRY MTHSAMOD, “M<R2, R3, R&>

MOVF  @DIVISOR(AP), R2 ; ns = Y, the divisor

BICW2 #*x8000, R2 ‘RS = IV

BNEQ  START DIVl o 0

ASHL #15, M, RO ; ‘Yi=0. Division by zero case
MOVIBL #MTHSK [NVARGMAT, -(SP) : error code

CALLS #1, G*MTHSSSIGNAL
RET

BICLS #*x8000, aDIVIDEND(AP), RO ; RO
BICL #*XFFFFOO7?F, R2, Ré& m the exponent of Y

BICL #*XFFFFOO7F, RO, R3 ; n the exponent of X
SUBLZ R4, R3 : R3=¢ = m=n

signal the error

' X

o
>
nn

lus some Low order bits
BLSS GET_SIGN
result is X

STEP 2
Extract the fraction part of X+2*24, called I, and the
fractional part of Y*2*24, called J.

After the exponent bits are removed from the internal F_floating
point representation, the hidden bit needs to be added Tnto the
internal roprosontat{on since the number is to be converted to
an integer value.

BICW #*X7F80, RO ; Clear the exponent field
ADDL2  #*X80, RO : Replace hidden bit

ROTL  #16, RO, RO : Convert to integer (RO = I)
BICwW #*°X7F80, R2 ; Clear the exponent field
ADDL2  #*X80, R2 : Replace hidden bit

ROTL N6, R2, R2 ; Convert to integer (R2 = J)
CMPL RO Ri ; Compare | and J

BLSS  STEP : Branch if I < J

SUBL2 R2, RO Pl == 1 =)

STEP_3

Convert ¢ = exponent of X - exponent of Y into an integer.

f c<O then X! > iY! and the
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6 4 ; Subtract 31 from g in order to doigrnino if an iteration
§ ; 3 of the algorithm is needed. If c=31>=0 then go to STEP_S.
53 S3 F9BF 9 86 3 STEP_3: ROTL #-7, R3, R3 : Convert ¢ to an integer value
53 1F A 6 10 SUBW #31, R : Check shift count, ¢ = c-§1
1A 1 868 11 BLSS  STEPS ; Branch, if ¢ < 0
6D li
60 15 ;+
6D 14 ;
60 215 : STEP_4
6D 19 : Compute | = L = J*int(2*%c*1/J) by rem(2%c*l, J) since I and
06D 17 ; J were scaled to integer values.
06D 18 ;
060 520 °-
51 50 FF BF 9C 06D 1 STEP &: ROTL #-1, RO, R1 : RO/R1=2*31+]. This and the next
SO S1 7FFFFFFF 8F (B 0072 25 =" BICL3  W#*X?FFFFFFF, R1, RO : two instrgctions are equivalent
007A ; to ASHQ #31,RO,RO, but are faster
51 SO €2 007A 4 SUBL2 RO, R1 : RO/R1 contains' L = 231+l
S0 51 S0 §S2 B 8070 5 EDIV Rg RO, R1, RO : RO = rem(2*31+],))
S3 1F A Olg 9 suBw2 #31, rS : Check shift count, ¢ = ¢c=31
E6 1 8337 ! BGEQ  STEP_4 : Branch if ¢ >=0
53 1F A0 0087 9 STEP_S5: ADDW2  #31, R3 ; Restore shift count, ¢ = ¢+31
0B 13 008A 0 BEQL STEP_7 : 1t zero, branch to STEP_7
008C 1 ;¢
08C gg 3
08C 3 STEP_6
08C 34 ; Compute I = L = Jrint(2*%c*1/J) by rem(2*c+Il, J) since | and
008C 23 J were scaled to integer values.
08C W
08C 7 ;-
51 4 08C 8 CLRL R1 :
S0 S0 53 9 008 g ASHQ R3, RO, RO : RO = 2%¢»
S0 51 S0 652 7B 083 2? EDIV R2, RO, R1, RO : RO = rem(2%c*l, J)
50 S0 & 097 4§ STEP_7: CVILF RO, RO ; Convert I to floating point
50 4&C00 gF A 09A 4 SUBW #*X4C00, RO : RO = %‘(-24) LA |
50 4 A 9F 44 ADDW R4, RO : RO = 2*°(m=24) * |
09 19 A2 45 BLSS UNDERFLOW : Branch if underflow occured
0A4 6? GET_SIGN:
04 S 8 A4 4 TSTW aDIVIDEND (AP) : Check for sign of result
1 A7 63 BGEQ RETURN and adjust answer accordingly
50 0 5 A9 4 MNEGF RO, RO
04 0AC SO RETURN: RET
0AD 51
AD 5; UNDERFLOW:
50 D4 AD 5 CLRL RO ; set up default result to 0.0
0D 04 AD 06 EI AF 54 BBC #SFSV_FU, SFSW_SAVE_PSW(FP), No_fu
4 55 : Branch if caller has not enabled F
00000000 8F DD 4 9 PUSHL #MTHSK _FLOUNDMAT ; Report MTHS_FLOUNDMAT
00000000'GF 01 FB BA CALLS #1, G*MTHSSSIGNAL : Signal the érror
04 C1 8 NO_FU: RET : Return
&
C 60 .END
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DIVIDEND = 84
DIVISOR = 8
GET zlGN A4 R
MTHESS I GNAL reenener )
MTHSAMOD 00000000 RG
MTHSK_FLOUNDMAT seexsssse X
MTHSK_INVARGMAT wewessee X
NO_FU 8 C1 R
RETURN Ag H
SFSV_FU z
SFSW_SAVE_PSW =
START 8 g 5 8
STEP_3 8 F
STEP_& 0 g R 0
S!EP_; 0000 R 0
STEP 00000897 4 0
UNDERFLOW 020000AD R 0

Poocaon e o ee EE RS

! Psect synopsis !

..................
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 ¢ 0.) NOPIC USR C(CON ABS LCL
$ABSS 00000000 ( 0.) 01 ¢ 1.) NOPIC WUSR CON ABS LCL
_MTHSCODE 000000C2 ( 194.) 02 ¢ 2.) PIC USR CON REL LCL

B R L LT +
i Performance indicators i

Phase Page faults CPU Time Elapsed Time
Initialization 30 00:00:00.10 00:00:01.11
Command processing 1 g 00:00: 0.59 00:00:03.31
Pass 1 n 00:8 :01.1 00:08:05.46
Symbol table sort 0 0:00: 8.08 0:0 :02.05
Pass 2 Sg 0:00:00.6 0:00:03.58
Symbol table output 0:00: 0.8§ 0:00:00.03
Psect synopsis output 0:00:00. 0:00:00.05
Cross-reference output 0:00:00.00 80:00:02.00
Assembler run totals 33 0:00:02.44 0:00:13.59

The working set Limit was 1050 foges.

5219 bytes (11 pages) of virtual memory were u

There were 10 pages of symbol table space allo
60 source lLines were read in Pass 1, producin
pages of virtual memory were used to define

sed to buffer the intermediate code.
cated to hold 44 non-local and 0 local symbols.
’ :.cgggect records in Pass 2

AX/VMS Macro

MTHRTL .SRCIMTHAMOD .MAR; 1

o

NOSHR NOEXE NORD NOWRT NOVEC BYTE
WRT NOVEC BYTE
RD NOWRT NOVEC LONG
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deccccccccccccssscsscccccses 3

! Macro library statistics !

R 3

Macro Library name Macros defined

$25580UA2B:[SYSLIBISTARLET .MLB;?2 4
88 GETS were required to define & macros.

There were no errors, warnings or information messages.

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




AH-BT13A-SE | | ‘ T CORPORATION

257

VAX/VMS V4.0 i | ND PROPRIETARY




