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e+f [LE**1D* *MTHHMOD "
MM MM TTTTTTITTITT HH HH HH HH MM MM 000000 pDDDDDDD
MM MM TTTTTTITTTT MM HH HH HH MM MM 000000 poDODPDDDD
MMMM  MMMM 17 HH HH HH HH MMMM MMMM 00 00 DD DD
MMMM  MMMM 17 HH HH HH HH MMMM MMMM 00 00 DD DD
MM MM MM TT HH HH HH HH MM MM MM 00 00 DD DD
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MM MM 17 HH HH HH HH MM MM 00 00 DD DD sees
MM MM 17 HH HH HH HH MM MM 00 00 DD sese
MM MM 17 HH HH HH HH MM MM 000000 ppoDDDDD sens
MM MM 17 HH HH HH HH MM MM 000000 poooDDDD e
LL 11111 $555555S
LL 111111 $5555555
LL 1 $s
LL 1 §$
LL 11 )
LL 11 SS
LL 11 S$SSSSS
LL 11 $SSSSS
LL 11 $S
LL 11 $$
LL 11 SS
LL 11 SS
LLLLLLLLLL 111111 SSSSSSSS
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FACILITY: MATH LIBRARY
ABSTRACT:

This module contains the routine MTHSHMOD:
It returns the remainder of the division of argl1/arg2 using
the following e?uation:

argl - (int(argl/arg2))rarg?
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M
3-002 DECLARATIONS -SEP=
.SBTTL DECLARATIONS
INCLUDE FILES:
NONE
EXTERNAL SYMBOLS:
.DSABL GBL ; Force all external symbols to be declared
LEXTRN MTHS$SSIGNAL -
LEXTRN MTHSK_FLOUNDMAT
.EXTRN MTHSK_ INVARGMAT
; LIBRARY MACROS CALLS:
$SFDEF ; Define SF$ (stack frame) symbols
; EQUATED SYMBOLS:

EXP_112
HIGA_MASK

OWN STORAGE:

NONE
PSECT DECLARATIONS:

PSECT _MTHSCODE PIC, SHR, LONG, EXE, NOWRT
: CONSTANTS:

TWO_EXP_112:
“.LONG  “X00004071, “x0, “x0, “x0 ; 2**112

HTHRT HHOD MAR;1

IR TR TR DA TR TR T

l=l=l=l=lmlelelalel=]
(=lel=leleleliolelolelelelalslalsls]

=t bmd=lelelelelel=lelalalelclelelelslclelelalelelelel=l=]
(=lelelelelelelelelelelelalelelalalelelelelelalolelelele ]
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AXFFF
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0000
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00000000 00000000 00000000 00004071 0000




MTHSHMOD
3-002

00000008
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MTHSHMOD = H REAL*16 remainder 6-SEP-1984
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SIS QTIRY VAN SRESaleicto,

LSBTTL MTHSHMOD = H REAL*16 remainder

B
FUNCTIONAL DESCRIPTION:

Return the renainder of argl/arg 3 in H floating point format
Remainder = argl = (int(arg1/argl))*arg?

The algorithm used to evaluate the HMOD function is as follows:

the first argument.
the second argument.

X =
Y=
step 1. m = the exponent of Y.
n s the exponent of X
c=n
If ¢ < 0 end with result = X.
step 2. | = the fractional part of x.
J = the fractional part of Y
lfl)'Jol-l J
Go to ste?
s%ep 2. % = 2;(9- )*1. where p = 113 for H_floating numbers.
step 4. T =
} = ET*23(9-1)J 2*(p=1). T is int(L/J) or int(L/J)+1
= -
I1f1<0,1=1+J T was int(L/J)+1
step 5. ¢c = ¢ - (p-1)
If ¢ > 0 go to step 3.
step 6. If ¢ = =(p=1) go to step 9.
step 7. L = 2*(p=1+¢c) * |
step 8. I =L =-J T
step 9. Result = 2*m ~ |

CALLING SEQUENCE:

CALL MTHSHMOD (remainder.wh.r, dividend.rh.r, divisor.rh.r)

INPUT PARAMETERS:

The two input parameters are H_floating-point values.

DIVIDEND ; Dividend
DIVISOR 12 : Divisor

IMPLICIT INPUTS:

NONE

OUTPUT PARAMETERS:

Remainder is the remainder of the division of
argl/arg2, returned as an H_floating point value.

IMPLICIT OUTPUTS:

NONE

COMPLETION CODES:

Page (g)

n the algorithm.
n the algorithm.

M1
Sy

MT

PS

0
Th
MA
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NONE
SIDE EFFECTS:
MTHS_INVARGMAT = Invalid argument to math Library if the divisor is zero.

MTHS FLOUNDMAT = Floating underflow in math library is signaled if
the FU bit is set in the callers PSL.

—-

LA TE TR PR TR PR PR TR T

01FC .ENTRY MTHSHMOD, “M<R2, R3, R4, R5, R6, R7, R8>
54 0c g( 70Fg MOVH ODlVlSOR(AP) R4 : R4/R7 = ¥
P23 BEQL ERR s Y=0. Division by zero
50 08 BC 70FD MOVH SDIVIDEND(AP) RO : RO/R3 =
TE 54 FFFFB8000 B8F (B BICLS #*“XFFFFB000, R4, =(SP) ; (SP)=m is the biased exponent of Y
S8 SO FFFFBO00 8F (B BICLZ W~XFFFFB8000, RO, R8 : R8=n is the biased exponent of X
58 6 (2 SUBL2 (SP), RS : RB = ¢ = n=m unbiased
06 18 BGEQ STEP 2 : Result is X if X<y, je, if ¢<0
04 BC S50 7DFD MOVO RO, 34(AP) : 94(AP) = x
04 RET
5¢ 4000 8F BO STEP_2: MOWW #*%X4000, R4 : R4/R7 = J = biased |fract(Y)!
S0 4000 8F BO MOVW #*%4000, RO : RO/R3 = | = biased !fract(X)!

+

In STEP_4 and STEP_8 the calculation of [ =L = Jrint(L/J) must be
computed as g{.:ijely as possible. To do th1s we will need to write J as

J =
where J1 = the high 56 bits of J and J2 = J - J1, the low 57 bits of J.
HIGH MASK is used to extract the 7 bits of J from Longword3 that belong

(=lelelelelelelelelelalelelalelelelelelslelelelslalelelelelalelalelelalalelalalelelelalela ]

e IV W N o o o o o o o o o o o o o o o o o W W W W LW N N N et
0D N NN T NN IR NN N NN N N W NN W AN M O O O W = MM O MM O VNN O O OO0 0000000
il il i i el il e el e i e el i i i cnild i i e el D D il el e D el el il e e D e e e D e el i D e il el el D D el il el i il
~0D0000 00 00 0000 00 000000 N NN NNNNNNNONONONONONON OO OO VYWWWWWWWAWIWASS 3 5
VOO NOWNES NN = OV NO NS NN = OV NN S N =2 O OO NN NS W) = OO0 00~

lelelelelelelelelelelelelelelelelelelelele e lm i =l =i i il =l=l=lel= le o e e e L o L L o o e o e e o e o

to JT.
7E 54 7DFD MOVO -(SP) ;: (SP) =)
08 AE  FFFFOTFF 8F CA 0 BICL 0uicn MASK, B(SP) :
0C AE D4 91 CLRL 12(SPY : (SP) = J1 replaces the value
0 9; : of J on the top of SP
7E 54 6E 63FD 8 34 SUBH3 (SP), R4, -(SP) : (SP) =02 =J -1
54 S0 71FD 0 95 CMPH RO, R4 s 11 1<J
03 18 00 99 BGEQ 1 GEQ J
0090 " 05D 9 BRW STEP 5 ; go to STEP_S
060 98 1_GEQ_J:
50 54 62FD 60 GG SUBH2 R4, RO s else ] = [=)
83 15 0064 200 BLEQ  OVER
0094 N 66 01 BRW STEP_S ; go to STEP_S5 it >0, or
69 8; :  else the al orithm ends
08 BC BS 69 OVER: TSTW @D IVIDEND (AP) : the sign of the result is
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& 18 C 4 BGEQ DONE ; the same as the sign of |
50 8 72FD 5 MNEGH RO, RO ; the first argument, A. !
04 BC 7082 g 9 DONE : Eg¥0 RO, 34 (AP) : Return the correct result :
7 !
S0 O : ;g ;§ 1§ ERROR: es:g 355 #, RO : Y=0. Reserved operand }
|
7€ 00'8 9 7 1 MOVZBL IHTHQK INVARGMAT, =(SP) ; error code *
00000000 GF 2 1) g 1§ CALLS G MTHSSSIGNAL : signal the error
04 BC 0 70FD 00 1 MOVO RO. 294 (AP) : Return the correct result
04 Oés }g RET
50 00000070 BF co §§92 }9 STEP_3: ADDLZ2 #EXP_112, RO : RO/R3 = L = 2+«+(p=1)*]
8096 18
096 19 ;+
0096 0
0096 18 STEP_&:
0096 § 3 2*(p=1) = 2*(112) is added and then subtracted from
8882 ? : T = int(L/J) to ensure that T = chopped(L/J) or chopped(L/J)+1
0096 25 ;=
0096 6
7€ 54 70FD 0096 7 MOVO R4, -(SP) : save J for use in STEP_S
54 50 54 67FD 009A 8 DIVH3 R4, RO, R4 : R4/R7 = T = L/J
54 FFSC CF 60FD O009F 9 ADDH2 !UO EXP 112, R4 : R4/R7 = = f*Z"(R
S& FF56 CF 62FD O00AS 230 SUBH2 TWO_EXP-112, R4 : T= 2"(f L/J ¢ ogped
00AB 231 : /J chopped +
00AB gg .
00AB 14
00AB gk :
00AB > I The calculation of | =L = Jrint(L/J) must be computed as precisely
00AB 36 as possible. To do this we will need to write T as
00A8 7 : T=121+172
88:3 $ 3 3 where Z1 = the high 56 bits of T and 22 = T - Z1, the low 57 bits of T.
00AB 540 : Now, using J = J1 + J2,
00AB &1 ;
00AB 4; : L=J*int(L/J) =L = (J1 + J2) ~ (21 + 712)
00AB 43 ; =L =(21 *J1) - (21 « J%)
00AB 46 ; - (22 * J1) _ (22 * J2)
00AB 45 ; =L=(21*J ) =(22*)J)
00AB 4? :
AB 47 ;-
AB 48
7€ S4 70FD 00AB 49 MOVO -(SP) : Stack Z = INT(L/J) ;
08 AE  FFFFOTFF 8F CA O0AF 250 BICL cu!su MASK, B8(SP) : Start to form 21
0C AE D& 0087 51 CLRL 12(SP7 : (SP) = I
TE 54 6E 6gFD 0BA 5; SUBH (SP) -(SP) : (SP) = 22
S¢ 10 AE _ 40 AE 65FD F 25 MULH 64(5#). fecsP), R4 ; Cong te Z1%J1
50, 3¢ 62D 00C6 254 SUBH RO : RO/ ; Al
54 30 AE 10 AE 65FD 0QOCA 255 MULH 16(5?), 48(SP), R : R&/R7 = I1%)
S0 54 6§FD D1 59 SUBH R4, RO 3 RO/R; =L =11V |
54 40 AS ?i 6SFD 805 5 MULHS  (SP), 64(SP), R4 : R&/R? = 7241 |
5 6;?0 DB gg SUBH R 0 3 RO/R; =L - Sl'J - 12%J1 |
S¢ 30 A€ $E 63FD 8or MULH3  (SP), 4B(SP), R& : R4/RT = 72v) |
5 & 62FD O00ES 260 SUBH2 R4, RO : RO/R3 = L = I%J |
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EE 0 0 E9 61 ADDL2 #32, SP : rono¥c 21,22,J1,J2 from stack |
4 7org 3 6§ MOVO (395«. R& ; |
? F§ 6 TSTW g
6 F 64 BGTR STEP_S ; If RO/R3>0 the algoritm cotinues
8F6 25 BLSS SUBTRACT_J
009 31 Fs 9 BRW RETURN ; 1f RO/R3=0 the algorithm ends ,
gr 67 SUBTRACT_J: |
50 5& 60FD F9 63 KDDH2 R4, RO ; Add J back in because you had
o;g 90 T = chopped(L/J)+1 |
58 00000070 OS %é §F2 ;1 STEP_S: gggtz ggé:_11z. R8 ¢ = ¢c=(p=1) = ¢=112
58 00000070 gr C }§g ;2 ADDL2 #EXP 112, RB ;¢ = (p=1)+c = 112+¢
0100 578 '
8}88 ;2 ; The next two Lines of code are STEP_6 and STEP_7.
nee g -
67 13 0100 81 BEQL STEP 9 :
SO0 S8 O O010f Bg ADDL2 RS, RO s L= [e2*%(c+t)
8” glo .4
011 85 E 2‘(9-1) = 2*(55) is added and then subtracted from
8}} 39 : T = int(L/J) to ensure that T = chopped(L/J) or chopped(L/J)+1
011 88
7€ 5S4 70FD O 89 MOVO , =(SP) ; Save J
S¢ SO S4 67fD 0116 90 DIVH3 Rk RO, R4 : R4L/R7 = T s
5¢ FEEO CF 60FD 0118 291 ADDH2  TWO_EXP_112. R4 PR4/R? =T = 742--<R
54 FEDA CF 62FD 0121 9§ SUBH W0~ EXP_ “112, R4 : T-Z"(E-1) = L/J ¢ o?ped
0127 9 : /J chopped +
0127 94 :+
0127 95 .
8} ; gg ; STEP_8:
0127 98 E The calculation of I =L = Jrint(L/J) must be computed as precisely
0} ; 38 : as possi?le. To do this we will need to write T as
§} ; 81 ; where 71 = the high 56 bits of T and 22 = T - Z1, the low 57 bits of T.
0} ; g ; Now, using J = J1 + J2,
81 7 5§ & L=J*int(L/ZJ) =L = (J1 + J2) ~ (21 + 72)
0127 09 2 =L =(21 +«J1) - (21 = J2)
0127 07 ; - (22 » J1) _ (Zs v J2)
127 88 : = L=(Q1*vJ)=(12*))
127 :
18 3
TE 5S4 70FD 0127 1; MOVO -(SP) ; Stack Z = INT(L/J)
08 AE FFFFOIS{ g; g: } g }‘ %{gt ggléH,HASK 8(SP) 3 ?gg;t_tg1forn N |
54 |SEAE 54‘0 25 23;3 } e }5 ﬁﬁfﬁg éi?éﬁ) 16(59) : éé:’ 702%1-J1 |
S0 5S4 62FD O 19 SUBH R&, : ; ROIRg =L = 21N ;
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54 30 AE 10 Ai 65FD 146 1 MULH 16(SP), 4B(SP), R4 : RG/R7 = 1142 |
50 5 2 FD 14D 1 SUBH R&, R s RO/R; =L - {1'J
5¢ 40 AS ?i FD 01 } 0 MULHS  (SP), 64(SP), Ré& P RG/R? = 2+J
5 62FD 1 1 SUBH R4, RO 3 RO/R; =L - 51'J - 712+J1
5¢ 30 As i 65F0 0158 ; MULHS  (SP), 4B(SP), R&4 : R4/RT = 72+
ezrg 161 SUBH2 R&, RO : RO/R3 = | = 7%y
E 0 ¢ 165 4 ADDL #35, Sp ; Remove 21 and 72 from the stack
4 5 7org 168 5 MOVO (3?54, R& : Restore J
B 16C ? TSTW R
06 14 1? BGTR STEP. 9
1A 13 0 g BEQL RETURN ; If RO/R3=0 the algorithm ends
50 54 60FD 017 ADDH2 R4, RO ; Add J back in because you had
};6 ? : T = chopped(L/J)+1
20 AE__ 4000 BF A 176 i STEP_9: SUBW #°%4000, 32(SP) ; Remove the bias from m
S0 20 A A 17 ADDW 32(SP), RO : and form RO/R1 = 2*meL
1 }s g BLSS UNDERFLOW
813 9 TEST_SIGN:
08 BC B85 O TSTW aDIVIDEND (AP) ; the sign of the result is
05 13 1 8 BGEQ RETURN ; the same as the sign of
50 8000 gr A 187 9 BISW2 #*x8000, RO ; the first argument, X.
04 BC 0 7DFD 018C 40 RETURN: MOVO RO, a4 (AP) : Return the correct result
06 01M 41 RET
019 Lg
19 45 UNDERFLOW:
04 BC 7CFD 019 44 CLRO @84 (AP) ; Set up default result to 0.0
0D 04 AD 06 E1 0196 345 BBC #SFSV_FU, SFSW_SAVE_PSW(FP), NO_FU
198 46 : Branch if caller has not enabled F
00000000 8F DpD 198 &7 PUSHL #MTHSK _FLOUNDMAT : Report MTHS_FLOUNDMAT
00000000 " GF 01 FB 1A1 48 CALLS #1, G*MTHSSSIGNAL ; Signal the condition
04 01A8 49 NO_FU: RET : Return
01A9 50
01A9 51 .END
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IVIDEND =
DIVISOR =
ERROR 85
EXP_112 =
HIGR MASK z
1 Giu J
MTHSSS I GNAL sevenene X
MTHSHMOD 00000010 RG

MTHSK_FLOUNDMAT
MTHSK_ INVARGMAT

o
OO0O0O0O0000

NO_FU
ovEn 59 R §
RETURN 8C R
SFSV_FU =
SFSW_SAVE_PSW = 4
STEP_ g: R 0
SYEP_g F R 0
STEP FD R 0

TEP 9 73 f 0
SUBTRACT J 000000F9 R 0
TEST _SIGR 00000183 R 0
™w0 ExP_112 00000000 R 0
UNDERF L Ow 00000192 R 0

R e +
i Psect synopsis !

PSECT name Allocation PSECT No. Attributes

. ABS . 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON
$ABSS 00000000 ) 01 C 1.,) NOPIC USR CON
_MTHSCODE 000001A9 ( 42 ) 02 ( 2.) PIC USR CON

B L +
i Performance indicators l

Phase Page faults CPU Time Elapsed Time
Initialization 9 0:08:00.18 00: 00 00 62
Command processing 121 0:00:00.4 0:0 . 1
gass l ” " 120 §:88: 1.47 § 8 b

ymbol iable sor :00:00. .
Pass 2 ’ 79 :00: 8.92 0: 5
Symbol table output 0:00:00. 0:00:00.0
Psect synopsis output 0:00:00. 0: 8 0.1
Cross-reference output 0:8 :00. 0 0.00
Assembler run totals 354 :00:02. 0 14.60

tho working {ct linit was 900 pages.

7106 bytes ( 4 pages) of virtual memory were used to buffer the intermediate code.
There were 10 pages of s;ymbol table space ollocatcd to hold 51 non-local and

1 source lines were read in Pass 1, product n’ 14 object records in Pass 2.
pages of virtual memory were used to define 7 macros.

ABS
ABS
REL

AR i

-SEP-1984

AX/VMS M
MTHRTL.S

o V04-00 Page
HYHHHOD MAR; 1

LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
LCL NOSHR

LCL

local symbols.

SHR

EXE
EXE

RD WRT NOVEC BYTE
RD NOWRT NOVEC LONG

&

M1
1=
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! Macro Library statistics !

Macro Library name Macros defined
_$255SDUA28:[SYSLIBISTARLET.MLB;2 g o
88 GETS were required to define & macros.

There were no errors, warnings or information messages.

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

o’

MT|
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