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*ef JLEv= D ~QTSPKDIVS

000000 TITTTTTITIT SSSSSSSS  PPPPPPPP KK KK DDDDDDDD 111111 vV
000000 TITTTYTTYY SSSSSSSS  PPPPPPPP KK KK 0DDDDDDD ITIII1 vy

00 00 17 SS PP PP KK KK DD DD Il vy

00 00 17 SS PP PP KK KK DD DD Il vy

00 00 17 SS PP PP KK KK 0D DD 11 vV

00 00 17 SS PP PP KK KK 0D 0D Il vV

00 00 17 $SS5S8SS PPPPPPPP KKKKKK 0D 0D Il vV

00 00 17 $55SSS PPPPPPPP KKKKKK DD 0D l] vy

00 00 17 SS PP KK KK 0D 0D 11 Vv

00 00 17 SS PP KK KK 0D 0D 11 v

00 00 17 SS PP KK KK DD 0D Il ARA

00 00 1T SS PP KK KK DD 0D Il LA |
000000 17 SSSSSSSS PP KK KK DDDDDDDD [1111] Vv
000000 T $SSSSSSS PP KK KK DDDDDODD 11111 Vv

LL 111111 S5SS5SSS

LL 111111 $SSSS5SSS

LL 11 SS

LtL 11 SS

LL l1 SS

LL 11 SS

LL 11 $SSSSS

LL 11 $558SS

LL 11 SS

LL l1 SS

LL 11 SS

LL 11 SS

LLLLLLLLLL 111111 SS5SSS5SS

LLLLLLLLLL 11111 SSSSSS5SS
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.title ots$div_pkshort
.ident /1=001/ ; Edit DG10O
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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
OTH ERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY
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routine:
OTSSDIV_PKSHORT

facility:
VAX/VMS OTS runtime Library.
abstract:

Runtime routine performs fixed decimal (packed decimal) division.
The routine is called when precision and scale re?u1renengs for
the quotient imply multiple precision division. The routine is
only called when such multiple precision division is required and
when the divisor has a precision of less than 30 decimal digits.
(Catl ots$Sdiv _pk_Llong if mu'tiple precision division is

required and the divisor has precision 30 or 31 decimal digits).

author: Peter Baum 20-jun=-1980

modifications:

1-001  Debess Grabazs 5 March 1984
Made PL] routine into 0TS routine.

elelalelelelelalelelelelelelalalelelelelelelelelelclolelelolelelelolalolelelelelelelelelolclolololelelelelelolele]
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(=]leleleleleleloleleleolelelelelelaleleliclieleloiclelelolclololelalelolelalelelaleloleolelclolololelololololelelelel e
(elelalalelelalalelalslelalelelelelelclolelalelelolelclolelceleleleoleclelololelelelelalaclelalelelelolelelelaleleTe]
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documentation file: THEORY.MEM
functional description:

This routine calculates:

2 =x/y

let a = scale(2) + scale(y) - scale(x) - 31 ¢+ 9rec(x)
b = scale(2) + scale(y) = scale(x) + prec(x
¢ =31 - prec(x)
d = 31 - precly)

this routine is called if b > 31 and d > 1

Prior to the call:
if ¢ not 0 then shift x Left by c.
Thus x is a 31 digit packed decimal.

A = OO 00 ~NONN S AN = O 00 ~NON N IS W) = O 0 00

input:

¥ of arguments .

address of dividend (shifted Left by ¢)

address of divisor

precision of divisor (high order bytes zeroed)
address of quotient ]

precision of quotient (high order bytes zeroed)
a as defined above(high order bytes zeroed)

d as defined above(high order bytes zeroed)

NN = =2 DO
O OO~~~
lataYa W o W X "N "N
[ A B X N Rehehol
VOOV OD
N ot o o

output: . ces
quotient returned at address specified by 16(ap)

variable usage:

(alelelelelealealelelaleleleleleleleleloleloleleololelelolelelaleleolelolalelelalelelolelalslalelelelelelalelslslsle]
(e]lelelelelelelelalelelolololelelolelelcleolololelelelelolololaleleleleoleloleloleolelelolelelaleleoleleleolelelelelele]
(elelelelelelelelelslelalelelolelelalalelalolelelelalelalelelelolelolelelelelelololololelaleloleoleleclelololeleleTe)
(alelaleleleleleclolelelelelelalaleclole]oleleloleolalololelolalalolelelelclalelelelelelalslalelelalalelslolalalalsls]
— —‘—'-'—-'OOOOOOOOOOOOOOOOOVD*D\O@@@@W?WG’W@ NNSNNNSNNSNNNO OO OO O OO O NN

£ = O OO NN NN = OO0 NN NN = OV ~NO~ W

LR NI I I WA L PR IR L N AL R N AL N N NI NN A R R NN FE R I NI N A I WA WA TN IS I S BPRE WA TO SFOL I IR IO JPO T DR SRE BPEE ISR TP SPOE IR TSN IR S TR )

1 size

] ] . in

} variable digits use

1 x(ap) N Dividend

1 y(ap) py(ap) Divisor i o

1 py(ap) =====- Binary number that gives precision of y
1 2{ap pz(ap) Quotient i o

1 pz(ap) =z==-- Binary number that gives precision of 2
1 (sp) 3 Initially abs(x); successive remainders as
1 algorithm progresses.

1 stk22(sp) d Temporarily holds the next d

1 digits of quotient. ) )

1 stkti(sp) 3 Yemgorar{ because packed instructions

1 don't allow overlapped operands
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115 stky(sp) U Holds abs(y)

1 ; stksign(sp) 2 bits used to indicate the sign of the

} : quotient. 00=+, 10=+, 01=-; via incb

119

120

} ; register usage:

} : register use

125 ré a = additional digits of precision required beyond prec(x)

126 . r? stky(sp) = address of divisor

1 : r8 py(ap) = precision of divisor

1 : r9 r = number of additional digits of the gquotient

1 ; that are to be found for next step

1 . r10 2(ap)

} R ri1 d = 31 - prec(y) = max. no of digits obtained each iteration

133 !

136

] . ..

} ; optimization notes:

VAVALALALAVAWNNNA LSS SN 85 85 8 85 35 2 2 8 i U R AN AN LR LA N PO PO PO PO RO RO NN b ek —b -
SNONN SN = OOV OO NON N LS AN = DV 00 NN £~ LR = OO IO N BN 2 OO O ~ION W

oleleleleleleleleoleleleleleleleslelelelelolelelelealeleclelaleololalelelelelecleleleleolelelelololelelaolelels/oclolels]
(elelelelelelelelelelecleloleleleleleleleleleli=d il l=lslolalalslolelelelololelelelslalelelelelelelelelnls
eloleleleleleleleP PolV N mi=l=lelelelelalelelelelalslalelclslalolelalelalelolelalolelelelolelelslslelelololel e
(alolalelelalealelel dolelelelelelolelelelalelelalelolcloalelaleleolelelelelelalelelelslelalalelolelelalelelelolelals

1) Optimized for speed, not space.

1 2) Optimized for y > 0.
1 3) Assumes speed for register to register operations are the same
1 for byte operations and longword operations.
1 &) Many packed instruction seguences were timed. Do 1ot change
1 : unless actual tests are made to determine relative speed.
} . Tests were made on 11/780 and Comet.
167 i
} . stack offsets for work area
1 $offset 0,,<- :
1 <,16>,- .abs(x), 31 digits
1 <stkzd,16>,- 122 31 digits
1 <stktl, 16>,- ;t1 31 digits
1 <stky,{6> - ;abs(y) _ .
1 <stksign .- .sign of quotient, 2 bits
} ;stklen.6>,- .length of work area

stkz?l:

stktl:

stky:

stksign:

stklen:
158 .
159 ; parameter offsets
160 ;
161 Soffset 4, ,<- ; o
162 <x>,- :x = dividend by reference
163 <y>,- :y = divisor by reference
164 <py>,- .prec(y) by value
165 <2>,- ;2 = quotient by reference
166 <p2>,- ;prec(2) by value




00 37 cnpfa #0 zero,r8,3y(ap) ;set condition code
OA 13 beq 30§ -branch if divide by 0
14 AC 00 CB AF 00 gg F8 ashp  #0,#0,zero,#0,pz(ap).(r1d) ;2 =0
04 ret Lo
BF AF 00 gi AF14 2? 27 308 : divp #0,zero0,#0,2ero,pz(ap),(r10) ;cause divide by 0
04 ret :

;x not 0, determine sign of x

OTSSDIV_PKSHORT 16-SEP-1984 00:31:31 VAX/VMS Macro V04-00 Page
1-001 6-SEP-1984 11:15:22 (LIBRTL.SRCIOTSPKDIVS.MAR;1
0000 167 <consta>,=- ;3 by value
0000 168 <constd>,- .d by value
0000 169 > ;
0004 X:
o
Py:
0010 2:
0014 p2:
0018 consta:
001¢ constd:
0000 170 ; )
0000 171 ; psect declarations
0000 17§ : .
00000000 17 .psect _ots$code pic, usr, con, rel, lcl, shr, -
0000 174 exe, rd, nowrt, long
0000 175 ;
0000 176 ; constant data area
0000 177 ;
0C 888? };g zero: .packed +0 ;local packed decimal constant zero
888} }g? ; Local symbol definitions
0000000f 888} }g% bytes_to_sign=15 ;bytes to sign for fixed decimal 31
0001 184 ;
0001 185 .
0001 186
CFFC 888} }gg .entry ots$div_pkshort,*M<iv,dv,r2,r3,r4,r5,r6,r?7,r8,r9,r10,r11>
888% }gg ;initialize registers and temporaries
S BF AE 9 0003 19 movab ~-stklen(sp),sp .make room for temporaries
S5A 10 AC DO 0007 192 mov | 2(ap),ri0 ;save address of quotient
57 30 AE 9t 0008 193 movab stky(sp) r? .address of divisor
58 O0C AC DO OQ00F 194 mov | py(ap),r ;precision of divisor
58 1C AC DO 0013 195 movl constd(ap).rii ;d = 31 « prec(y)
56 18 AC DO 0017 196 movl constalap),ré .8 =_scale(2) + scale(y) - scale(x)
0018 197 ] : = 31 ¢+ prec(x)
40 AE 94 001B 198 clrd stks1gn(s§) .clear sign flag
04 1F 34 001E 199 movp #31,3ax(ap), (sp) .move x, set cond. code
26 14 0023 200 bgtr 50% ;branch it x>0
1€ 19 0025 201 blss 40$% ;branch it x<0
0027 202 ;
0027 203
0027 204
0027 20§
002 206
0030 207
0038
0039 208
003A 209
0041
0044 %10
0045 11
0045 21§
0045 51
0045 14

Los:




istart of multiple precision divide

1F T0AE SB 67 S8 25 foos: mulp r8,(r7) ,R11,stk22(sp) . #31,stkt1(sp) ;tl=y*2?

OTSSDIV_PKSHORY 16-SEP-1924 00:31:31 YyAX/VMS Macro V04=-00 Page 3
1-001 6-SEP-1984 11:15:22 LIBRTL.SRCIOTSPKDIVS.MAR;1 (1)
40 AE 96 0045 inch stksign(sp) ;set low order bit
OF AE 97 8823 decb bytes?to_sign(sp) ;x < 0 so make it positive
0048 ;determine sign of y
0048 :y may be 0 at this point
0048 ;code optimized for y>0
0048 .
67 08BC 58 34 0bih $08: 8.ay(ap), (r7) :
movp r ap),(r ;move y into temporar
0c 18 0050 bgeq  60% ‘branch ify > =0
40 AE 96 0052 incb stks1?n(sp) ‘set neg indicator
58 AL AF 00 08 BC g; 23 88?3 subpé r8,aylap),#0,zero,r8,(r?) :convert to positive
00SE 60$:
00SE :
882% ;start of divide proper; setup
67 58 6E 1f 37 0O0SE cmppé  #31,(sp),r8,(r7) s x<y?
13 19 882% blss 95% .branch it x<y, i.e. shift of d is o.k.
0065 iy < X
0065 :
6A 14 AC  6E 1F 67 58 27 0065 divp r8.(r7),031,(sp),?z( p),(r10) ;2z=x/y
1F  6A 164 AC 67 58 25 006D mulp r8,.(r?7),p2(ap),(r 0),#31,stkt1(sp) st1=(x/y) ey
20 AE 0074
14 11 0076 brb 110% :
0078 :
g <
16 AC 00 83 AF 00 g2 F8 88;8 LI Y ashp #0,#0,zero,#0,p2(ap),(r10) ;clear quotient
11 11 0081 brb 115% :
0083
0083
0083
0083
008A
008¢
0092
00

MORORLNLNLNOND  PLNMNDNLRNOMNPVNOMNINOIOND NONMOMNONY AUV FONIRVNORNORNOMNIPLNUNIND  PORVPDRLRNONINLPONINONON)
[o Yo Yo Yo Yo No Yo SRRV [V LV (W IV IV IV IV IV V. F oL 2E 2P oF oF P P L WP VIV R VUV [P [P T W T IW T N N T G OT N1, G TN 1 S T,6 L W e R e P )
NS WNN = O VNS —=OYV ~NOWVISIW N=OYV0 NOWVMSWN—=OYVOON WS WIN) 200000 ~NIoN N

20 AE
6E 1F 20 AE 1F 22 1108: subp4é  #31,stkti(sp),.#31,(sp) ;x=x-tl
41 13 3 beq 1504 ;branch it remainder = 0
8832 ;determine r, the number of the next low order digits to obtain
S9 S8 D0 0094 1158:  movl  ri1,r9 ;r=d
58 56 D1 0097 cmpl rg rii ;a>d?
03 14 009A bgtr 1308 ;branch it Larger
59 56 00 009¢C movi rb,r9 Jr=a
20 AE  1F 00 6E 1F 59 k8 0Q09F 1308: ashp r9 #31,(sp) ,#0,#31,stkt1(sp) ;shift x left by r
6t 20 AE 1F 34 0Q0A7 movp 031.stkt1(sp) (sp) . copy back into x
1« AC 00 6A 146 ACZO 22 F8 8882 ashp r9,pz(ap).(r16).30,pz(ap5.st tl(sp) ;shift 2 left by r
6A 20 AE 14 AC 34 00B6 movp pz(ap),stkti(sp),(r10) ;copy back into z
10 AE SB 6 1F 67 S8 27 008C divp r8 (r75.131,(sp),r11.stkz2(sp) ;22(d)=x/y
6A 14 AC 10 AE 5B 20 00C4 addpé  r1f.stk22(sp),p2(ap).(r10) ;2=2422
56 59 (2 00CB subted r9,.ré ¥ Tf S
83 12 00CE bneq 1008 ;branch it more
16 40 AE 52 8832 blbs stksign(sp),155% ;branch it quotient <0
ret :
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00DS 267 ; i
00D5 268 ;remainder = 0
00DS 269 .
0005  ¢70 150s: cremainder = 0
14 AC 00 6A ¢ Aczo zg F8 8833 271 ashp rb,pz(ap),lr10),ﬁO.pz(apS,stktT(sp) ;account for scale
0D 40 AE %8 00DF 27§ blbs stksi?n(s ) 160% ;branch if gquotient < 0
6A 20 AE 16 AC & Q03 27 movp pz(ap),st ti(sp),(r10) ;copy back i1nto quotient
06 OQO0E9 274 ret ;
00EA 275 )
O0EA 276 ;quotient < 0
00EA 277 . )
20 AE 6A 14 AC 34 O0O0EA 278 1s55%: movp p2(ap),(r10),stkt1(sp) ;copy quotient into iemp
Q0FQ 279 160$: .enter if t1 holds quotient
FFO7 CF 00 20 AE 16 AC 23 O00FQ 280 subpbé pz(ap),stkti(sp), #0,zero,pz(ap),(r10) ;make 2z negative
6A 14 AC 00F9
06 QOFC 281 ret ;
Q0FD 282
Q0FD 283 .end




OTS$DiV_PKSHORT 1
Symbol table
BYTES_TO_SIGN = QO00Q0Q0OF
CONSTK 00000018
CONSTD 0000001C
DIR,.. = 00000001
OTSSDIV_PKSHORT 00000001 RG 02
PY 0000000¢
P2 00000014
STK_EN 00000041
STKSIGN 00000040
STKT 000000%0
STKY 00000030
STK2?2 00000010
X 00000004
Y 00000008
)4 0000000
ZERO 00000000 R 02
dosnvacvoscsssscaa ¢
! Psect synopsis !
dovccncccccccccan
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 ( 0.) NOPIC USR
$ABSS 00000047 (  65.) 01 ¢ 1.) NOPIC USR
_OTSSCODE 000000FD ( 253.) Q2 ¢ 2.) PIC USR
temccccccccccccccacccnnee +
! Performance indicators !
$emcccccccccccccccccnnane +
Phase Page faults CPU Time Elapsed Time
Initializaton 19 00:00:00.05 00:00:02.69
Command processing 117 00:00:00. 31 00:00:02.72
Pass 1 116 00:00:00.80 00:00:05.23%
Symbol table sort 0 00:00:00.01 00:00:00.01
Pass ¢ 62 00:00:00.44 00:00:02.50
Symbol table output 3 00:00:00.02 00:00:00.02
Psect synopsis output 3 00:00:00.01 00:00:00.01
(ross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 343 00:00:01.64 00:00:13.18

fhe working set Limit was 900 pages.

SEP-1984
SEP-1984
CON  ABS
CON  ABS
CON  REL

7123 byies (14 pages) of virtual memory were used to buffer the intermediate code.

There were 10

3 pages of virtual memory were used to define ros.
tecmcnccccncrccccccccncccnne +
! Macro Library statistics !
¢rcccmcccccccccccccncncnccns +

Macro Library name

_$2558DUA28B: [SYSLIBISTARLET.MLB;?2 2

acro v04-00 Page 7
.SRCJOTSPKDIVS.MAR; 1 (1)

LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE

LCL NOSHR
LCL  SHR

) pages of symbol table space allocated to hold 17 non-local and 12 local symbols.
3 source lines were read in Pass 1, producrna 12 object records in Pass 2
mac

EXE RD WRT NOVEC BYTE
EXE RD NOWRT NOVEC LONG




M 2
VARt Vmac o Run Statistics "3-3EP-12RE 99:94:30 VLTAKTD BRcos, Py
45 GETS were required to define 2 macros.

There were no errors, warnings or information messages.

MACRO/ENABLE=SUPPRESSION/D]SABLE=(GLOBAL , TRACEBACK) /LIS=LISS:0TSPKLIVS/OBJ=0BJS:0TSPKDIVS MSRCS:0TSPKDIVS/UPDATE=(ENHS:0TSPKDIVS)
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