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3-001 6=SEP=-1984 11:23:54 [MTHRTL.SRCIMTHGMOD .MAR;1 1)
LTITLE MTH$GMOD
<IDENT /3-001/ ; File: MTHGMOD .MAR Edit: J(CW3001
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FACILITY: MATH LIBRARY
ABSTRACT:

This module contains the routine MTH$GMOD:
It returns the remainder of the division of argl/arg2 using
the following eguation:

argl - (int(argl/argl))rarg?l

AUTHOR: Jeffrey C. Wiener, CREATION DATE: 21-DEC-1982
MODIFIED BY:

L TE FRETETEFFEFE TR FE FE FE FE P FE FE FE FR FN YN ¥

.SBTTL HISTORY ; Detailed Current Edit History
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3-001 DECLARATIONS 6-SEP-1984 & [MTHRTL CJHTHGHOD MAR; 1 (2)
LSBTTL CECLARATIONS
INCLUDE F.LES:
NONE
EXTERNAL SYMBOLS:
.DSABL GBL : Force all external symbols to be decLared
LEXTRN MTHSSSIGNAL
EXTRN MTHSK_FLOUNDMAT
EXTRN MTHSK_INVARGMAT

: LIBRARY MACROS CALLS:

Ve Ve Ve VeV W %

jolelalelelelelalelalalelalelalelelelelalelelelelelelele]
=i dri=irlelelalelelalslalelelalelelelalalalelalelele
(ledeielolelvlelalolelalelaleclelelelelelalelelelels]e B
(=lelelelelelelelalelalelelalelalelalelelelalelelelel o BN

GO OO 00000000 000D NNNNNNNNNNOCOOO OO v AV~
OO0 ~NOMA 8 NPV = O O 00 NO WNVES AN =2 OO 00 O N S i) — O <O 00 O~

$SFDEF ; Define SF$ (stack frame) symbols
: EQUATED SYMBOLS:
00000340 ’ EXP .52 = “X00000340 ; 524244
FFFFO7FF HIGA_MASK = “XFFFFO7FF
: OWN STORAGE:
; NONE
000 * PSECT DECLARATIONS:
00008888 ’ JPSECT _MTHSCODE PIC, SHR, LONG, EXE, NOWRT
0000 ; CONSTANTS:
0000
0000 TWO_EXP_52:
00000000 00004350 0000 CLONG  *X00004350, “X0 ; 2#452
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3-001 MTHSGMOD - G REAL*8 remainder 6-sep-1934 11:33:?4 MTHRTL . SRCIMTHGMOD . MAR; 1 9 <§>
- .SBTTL MTHSGMOD - G REAL*8 remainder
* FUNCTIONAL DESCRIPTION:

Return the remainder of arg1/arg% in G_floating point format
Remainder = argl = (int(argl/argl))varg?

The algorithm used to evaluate the GMOD function is as follows:
the first argument,

the second argument.

the exponent of Y.

the exponent of X.

ne-m
f ¢ <0, end with result

step 1.

X
Y
m
n
c
l = X.
step 2. | = the fractional part of X.
J = the fractional part of Y.
It 1>J,1=1-=1J
Go to ste? 5.
step 3. L = 2*(p=1)*], where p = 53 for G_floating numbers.
step 4. T = L/J
I = ET*Z:(p-})J-Z‘(p-1). T is int(L/J) or int(L/J)+1
= -
It 1 <0, 1 =1+ T was int(L/J)+1
step 5. ¢ = ¢ - (p=-1)
It ¢ >0 go to step 3.
step 6. If ¢ = -(p-1) go to step 9.
step 7. L = 2*(p=l+c) * |
step 8. 1 =L -J 7T
step 9. Result = 2*m ~ |

CALLING SEQUENCE:
Remainder.wg.v = MTHS$GMOD (dividend.rg.r, divisor.rg.r)
INPUT PARAMETERS:

The two input parameters are G_floating=-point values. They are
passed by reference,

LB YR FEFE TR NE SR TR TR NE PR FE FE PR PR PR N TN TN YR N TN I I T R I T T IPEE T WE TENE YR W Y

00000004 DIVIDEND = 4 : Dividend = X in the algorithm.
00000008 DIVISOR = 8 : Divisor = Y in the algorithm.
IMPLICIT INPUTS:
NONE

FUNCTION VALUE:

Remainder of the division argl/argl is returned as
G_floating point value.

IMPLICIT OUTPUTS:
NONE
COMPLETION CODES:

NV SAN = O OO NN B AN = O O 00 NN S AN =2 O 0 00 ~JON N 85 NN = O L 00 O N IS N = O 0 00 N LSS LN —
o

[vlelelelelelelalelelelelalelelolelelelelalaleleclclelelalelolelelelelelelelelelelelelolelelclololelalelalelelelals]
olelelalelalelalelvlelelclalalolelelalei=l=leleclalei~dt>l=l]lololeloleolelelelelelelelalelelelelelelelelelels s
(elelelelelolelelalelclviacloalalalelelelelelizivi>i %%l lololeleleloleleleleolelolelolelololelelelelelelele BN -
00 O0 00 0o 00 0o D 00 OB 0B 0o O OB 00 OB 0P 0O GO 0o 0B 0o 0o G000 OB ©o OB OO OB 08 0o 0 0D G O OB 0D OO 0D 08 OO 00 OO O 0000 0D G 0O 0B 0D 00 0B GO GO Co D
8585 85 8 8 8 2 2NN A NN N N N NN PO PO PN NI NINNONIN) = b e ed ed ed ed B b = OO OO OO OO OOV OOV OVOOV OOV D

—ld vl ol b el e b ol ol ) ) sl -l i ) =l = ) el ) =l = =l =l -l -l el ) ) d D el el =D el el el b =D ) el D el e e e el el

LI I N R PN PN PR FE TR XN R PR PR )
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3-001 11:%3:54 MTHRTL.SRCIMTHGMOD .MAR; 1 s (3)

MTHSGMOD - G REAL*8 remainder

NONE
SIDE EFFECTS:
MTHS_INVARGMAT - Invalid argument to math (ibrary if the divisor is rero.

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

01FC LENTRY MTHSGMOD, “M<R2, R3, R4, RS, R6, R7, RB>
52 08 BC SOFD MOVG aDIVISOR(AP), R2 ; R2/R3 = ¥
57 13 BEQL ERROR : Y30, Division by zero
50 04 BC SOFD MOVG aDIVIDEND(AP), RO ; RO/R1 = X
56 52 FFFF800F 8F (B BICL #°XFFFFBOOF, R2, R6 : R6=m is the biased exponent of Y
58 S50 FFFFBOOF 8F (B BICL #*XFFFFBOOF, RO, RS : R8zn is the biased exponent of X
58 56 (2 SUBLZ2 R6, RS : R& = ¢ = n-m unbiased
01 18 BGEG  STEP_2 ; Result is X if X<Y, ie, it c<0
06 RET ; RO/R1 = X
56 DD STEP_2: PUSHL Ré6 : push m onto the stack
52 FFFO 8F AA BICW2 #-XFFFO, R2 ; RZ/R3 = J = unbiased !fract(Y)!
52 4000 8F AC XORW #°X4000, R2 : J = properly biased fract(y):
SO FFFQ 8F AA BICW2  #*XFFFO, RO : RO/R1 = ] = unbiased !fract(X):
50 4000 8F  AC XORW #°x64000, RO : 1 = properly biased ifract(X);
:0
; In STEP_4 and STEP_8 the calculation of 1 = L = Jeint(L/J) must be
: conputeaJas 5;e$ijsly as possible. To do this we will need to write J as
: where J1 = the high 26 bits of J and J2 = J - J1, the low 27 bits of J.
: ?ng MASK is used to extract the 5 bits of J from longword2 that belong
. o JT.
7E 52 70 MOva R2, =(SP) . (SP)

= J
(SP) = J1 replaces the value
on the top of SP,
(SP) = J2 =J = J}

It 1

04 AE  FFFFO7FF B8F (A
76 52 6E 43FD
5¢ 350 51:0

BICL  #HIGH_MASK, 4(SP)
SUBG3  (SP), R2, ={(SP)
CMPG RO, R2

(eleleelelelelelelelelelelelelololeleleolalelelelalelelalalelelolelelelelelolelelelelealeleleolelelelolelaelelelelele]
elolelelelolelelelelelelclelelelelelelelelolele lolelaleleleleclolelololalelelolelaleolelaleleloleoleclalolelelolele s
(e e W T L I T D oD R AR b ol o F P o o o oF o o P af aP oV LV e W N N R N N N N N el =lelelalaelelelelalelelele e e
W =M ML COONNOINLO O NNONLTL NI NN NN NN RNV O CONM MO O D OOCOC-M OO~ — ™ 3 3 00 000D 0D 00 0D 0D 00 0O 0D 000D
PORUPURIN o oo b e b e ot b b cian el ed ed i o i o e o D il e il oD i e o ) ) D i sl e s D el e ol e o e D o e e e e D o) el e e
QOOOOVVOVOVOVVOVOVVDVOOOOODCCOCO00 N NNNNNNNNNOOOOONON O OO AAINNIS S D
5NN = O O 0O NN S AN = O O OO NO N S NNV =2 O O 00 OB LN =2 O 0 00 ~J O\ 5 L) — OO 00 O™ N S~ L) — O O 00

73 719 BLSS  STEP S : go to STEP_S
50 52 42FD SUBG2 R2, RO ; else | = 1=y
&b 14 BGTR  STEP_S : go to STEP_S it 1>0, or
: else the algorithm ends
04 BC BS TSTW 8D IVIDEND (AP) ;: the sign of the result is
04 18 BGEQ DONE ; the same as the sign of
50 50 52FD MNEGG RO, RO . the first argument, A,
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3-001 MTHSGMOD - G REAL*8 remainder 6-SEP-1 93 6 1 53 g MTHRTL.SRC J MTHGMOD . MAR; 1 9 (3
04 0067 0S5 DONE: RET
50 01 OF 79 8823 89 ERROR ASHQ #15, M, RO ¥=0. R d d
: : ¥Y=0. Reserved operand.
7TE 00°'8F 9A 006C 08 MOVZIBL #HTHiK fNVARGMAT -(SP) ; error code P
00000000'GF 01 fB 0079 09 CALLS GAMTHSSS I GNAL ; signal the error
0 0078 519 RET
50 00000340 8F co 88;? 2}% STEP_3: ADOLZ #EXP_52, RO ;: RO/R1 = z 2ee(p=1)e]
007F 214 ;+
007F 215
007F %19 : SIEP_4:
007F 17 ; 2% (p=1) = 2%(52) is added and then subtracted from
88;: %}g : T = int(L/J) to ensure that T = chopped(L/J) or chopped(L/J)+1
007fF 220 ;-
007F 221
56 SO 52 47FD OQ07F 222 DIVGY RZ, RO, Ré6 : RO/R? = T =
S6 FF77 CF 40FD 0084 223 ADDG2  TWO_EXP_52, Ré : R6/R7 = T = 702'-(
56  FF71 CF 42FD OQ0BA 224 SUBGZ  TWO_EXP_52, Ré6 ; T=2++(p-1) = L/J cgopped
0090 225
0090 226 ;¢
0090 227 :
0090 228 ; The calculation of | =L = Jrint(L/J) must be computed as precisely
0090 229 . as possible To do thls we will need to write T as
0090 230 ; =11 + 22
8838 5%% : where Z1 = the high 26 bits of T and Z2 = T - 71, the lLow 27 bits of T.
0090 233 ; Now, using J = J1 ¢+ J2,
0090 234 )
0090 235 ; L=Jrint(lL/J) =L = (J1 ¢+ J2) (21 + 22)
0090 236 ; = L= (21 *J1) = (21 ~ J2)
0090 237 ; = (22 * J1) _ (22 » J2)
0090 238 =L =-(21*J) =4(12*J)
0090 239 ;
0090 240 ;-
0090 241
S¢ S6 D0 0090 242 MOVL 6, R4 :
55 S7 FFFFO7FF 8F (B 0093 243 BICL3  #HIGH_MASK, K7, RS : R4/RS = 21
56 5S4 42FD 0098 244 SUBG R4, RE : R6/R? = 72
7€ 0B AE 54 45FD 0Q09F 245 MULG R4, B8(SP), =(SP) : Compute Z21+J1
50 8E 42FD QOAS 246 SUBG?2 (SP)+ RO , RO/R1 = L = 21«1
54 6E 44FD QO0A9 247 MULG (SP) RL ; R4/RS = 7112J2
50 54 AgFD 80AD 248 SUBG : RO/R1 = L - ¥1tJ
56 56 0B AE 45FD 00B1 249 MULG a(ép) R6, R4 T R&/RS = 2+
50 54 42FD 0087 250 SUBG R : RO/R1 = L = 212y = 2201
56 6F 44FD 008B 251 MULG (sﬁ) R6 : R6/R? = 72442
50 56 42FD 008BF 25% SUBG?2 0 : RO/RY = L - 2Iv)
06 14 003 25 8GTR sréP
/8 13 00C5 254 BEQL TURN : It RO/R1=0 the algorithm ends
SO0 52 40FD Q0C7? 255 ADDG2 R . RO : Add J back in because you had
88%8 229 : T=chopped(L/J)+1
58 00000340 8f Cg 00c8 %SB STEP_S5: SUBL2  #EXP gZ R8 ¢ = ¢c=(p=1) = ¢=52
A4 1 0002 59 BGEQ STEP_
S8 00000340 8 (O 8883 g? ADDL2  #EXP 52, RS ;¢ = (p=1)+c = S2¢¢
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LEE FE FR FXE ¥

BEQL
ADDL?2

®Ss s s 0,

DIVG3
ADDGZ
SUBGZ

+

LR NE TR FE AR N FR FN TN FI T TN YN RN TN

MOVL
BICL3
SUBG
MULG
SUBGZ
MULG
SUBG
MULG
SUBG?
MULG
SUBG
BGTR
BEQL
ADDG2

STEP_9: SUBW
ADDV

BLSS
TEST_SIGN:
TSTW

STEP_8:
The calculation of | =

where Z1

I 16
16=-SEP
6-SEP

STEP 9
R8, RO

R2, RO, R
TWo EXP 32, Ré
TWO_EXP_52, Ré

=11 ¢+ 22

P=-19
-1

= the high 26 bits of

Now, using J = J1 + J2,

L=J+ int(L/J)

6, Rb
#HiGH MASK, R7. RS
R4, RS

R4 8(SP) -(SP)
(Sﬁ)o
(sP),

R6, Ré

l‘XkOOO 16(SP)
16(SP), RO
UNDERF LOW

SDIVIDEND (AP)

PN SN P

58

The next two Lines of code are STEP_6 and STEP_7.

NN

— ) > b

»» % <&

[ Sy Sy Sy SN

2*(p=1) = 2%(55) is added and then subtra
T = int(L/J) to ensure that T = chopped(L

—— b )
S Nt ot N

AX/VH cro
MTHRTL

v04-00

Page
J MTHGMOD .MAR; 1 ? (g)

P L= I02%(c+t)

LB TR NN KR FIN FR FR FN XN NI

cted from
L/J) or chopped(L/J)+1

P
O~
~
x
N
n

T
T 102'-(
2"(f/1) = L/J) cgo

ped
J chopped + ?

L - Jrint(L/J) must be computed as precisely
as possible To do th1s we will need to write T as

T and 22 =

T =21, the low 27 bits of T.

(21 + 22)

(21 » J2)

(22 + J2)

(22 » J )
R4/RS = I
R6/R7? = 12
Congute 11
RO/R1 = L - 21901
R4/RS = 21+)2
RO/RY = L = 21+
R4L/RS = 22+J1
RO/RY1 = L = 21e; = 2201
R6/R7 = 72+J2
RO/R1 = L - Ivy

It RO/R1=0 the algorithm ends
Add J back in because you had
T=chopped(L/J) +1

Remove the bias from m and
form RO/RY = 2%meL
Branch it underflow

the sign of the result is
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05 g 138 19 BGEQ RETURN ; the same as the sign of
50 8000 8f 13D 0 BISW2 #*x8000, RO . the first argument, X.
04 14 1 RETURN: RET
014 g
014 UNDERFLOW:
S0 7C 0143 A CLRQ RO . Set up default result to 0.0
0D 046 AD 06 E1 0145 335 BBC #SFSV_FU, SFSW_SAVE_PSW(FP), NO_ ﬁ
014A 326 Branch if caller has not enabled f
00000000°'8F DD Q14A 327 PUSHL  #MTHSK FLOUNDMAT ; Report MTHS_FLOUNDMAT
00000000°'GF 01 fB 0150 328 CALLS  #1, G*MTHSSSIGNAL ; Signal the condition
06 0157 3%9 NO_FU: RET
0158 g 0
0158 31 .END
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Symbol table 6-SEP=1984 11:23:54 [MTHRTL.SRCIMTHGMOD.MAR:; 1 (3
DIVIDEND = 00000004
DIVISOR = 00000008
DONE 00000067 R 02
ERROR 00000068 R 02
ExP_S2 = 00000340
HIGR MASK = FFFFQ7FF
MTHSSS IGNAL TERRRENE X 00
MTHIGMOD 00000008 RG 02
MTHSK_FLOUNDMAT wexssves X (0
MTHSK _INVARGMAT wevaxsss X (0
NO _FU 00000157 R 02
RETURN 00000142 R 02
SFSV_FU = 00000006
SFSW_SAVE_PSW = 00000004
STEP_ 0000002C R 02
STEP_ 00000078 R 02
STEP_S 000000CB R 02
STEP_9 000001§C R 02
TEST SIGN 00000138 R 02
w0 _ExP 52 00000000 R 02
UNDERFLOW 00000143 R 02
- +
i Psect synopsis ‘!

PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ¢ 0.) 00 ( 0.) NOPIC USR CON  ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000000 ( 0.) 01 ( 1.) NOPIC USR CON ABS LCL NOSHR  EXE RD WRT NOVEC BYTE
_MTHSCODE 00000158 ( 344.) 02 ( 2.) PIC USR CON  REL LCL SHR  EXE RD NOWRT NOVEC LONG

tevccccccnnccccccccancraa +

! Performance indicators !

tecccccccccccaccccccncces +
Phase Page faults CPU Time Elapsed Time
Initialization 29 00:00:00.11 00:00:00.36
Command processing 103 00:00:00.50 00:00:03.40
Pass 1 116 00:00:01.34 00:00:05.30
Symbol table sort 0 00:00:00.02 00:00:00.02
Pass ¢ 4 00:00:00.77 00:00:02.99
Symbol table output 3 00:00:00.03 00:00:00.03
Psect synopsis output 2 00:00:00.02 00:00:00.11
(ross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 326 00:00:02.81 00:00:12.24

The working set Limit was 900 pages. ) .

6542 bytes (13 pages) of virtual memory were used to buffer the intermediate code.

There were 10 pages of symbol table space allocated to hold 48 non-local and 0 local symbols.
331 source Lines were read in Pass 1, prodgc1na 13 object records in Pass 2

8 pages of virtual memory were used to define 7 macros.
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i

Macro library name Macros defined

_$2558DUA28: (SYSLISJSTARLET MLB;?2 4
88 GETS were required to define & macros.
There were no errors, warnings or information messages.

MACRO/ENABLE=SUPPRESSION/D]ISABLE=(GLOBAL , TRACEBACK) /L1S=LISS:MTHGMOD/0BJ=0BJS :MTHGMOD MSRC$:MTHGMOD/UPDATE=(ENHS :MTHGMOD)
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