LLL 111111111 BB8BB8BB8B88BBB RRRRRRRRRRRR TTTTTTTTTITITTITIT LLL
LLL ITI1I111] 888888888888 RRRRRRRRRRRR TTTTTTITTTTITITTIT LLL
LLL 1111111 BB88B88BB8BBBB RRRRRRRRRRRR TTTTTTITITTITITITT  LLL
LLL 111 888 BBB RRR RRR 177 LLL
LLL 111 888 BBB RRR RRR 177 LLL
LLL 111 888 BBB RRR RRR 177 LLL
LLL 111 888 BBB RRR RRR 17T LLL
LLL 111 888 BBB RRR RRR 17T LLL
LLL 111 888 BBB RRR RRR 177 LLL
LLL 111 888888888888 RRRRRRRRRRRR 17T LLL
LLL 111 B88B8BBB8BBBBEAB RRRRRRRRRRRR 17T LLL
LLL 111 B88B8BBBBBBBB RRRRRRRRRRRR 17T LLL
LLL 111 888 BBB RRR RRR 177 LLL
LLL 111 888 BBB RRR RRR 17T LLL
LLL 111 BBB BBB RRR RRR 177 LLL
LLL 111 BBB BBB RRR RRR 177 LLL
LLL 111 BB8 BBB RRR RRR 177 LLL
LLL 111 888 BBB RRR RRR 17T LLL
LLLLLLLLLLLLLLL IIII1111] B8888BBBBBBBB RRR RRR TT7 LLLLLLLLLLLLLLL
LLLLLLLLLLLLLLL IT1111111 888888888838 RRR RRR 177 LLLLLLLLLLLLLLL
LLLLLLLLLLLLLLL ITIIIIIII B88B8BBB8BBBBBB RRR RRR 17T LLLLLLLLLLLLLLL
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*+F ILE**]D*+QTSPKDIVS

000000 TTTTITTITTTY SSSSSSSS PPPPPPPP KK KK DDDDDDDD 11111 vV vV SSSSSSSS
000000 TITITITTTY SSSSSSSS PPPPPPPP KK KK DDDDDDDD I11111 A vV SSSSSSSS

00 00 17T ) PP PP KK KK DD 0D 11 A VV §§

00 00 1T ) PP PP KK KK DD DD 1 vV VV S§S§

00 00 17 SS PP PP KK KK DD DD 1 A Vv SS

00 00 17T SS PP PP KK KK DD DD I Vv VvV §§

00 00 1T SSSSSS PPPPPPPP KKKKKK DD ]" 11 vV vV SSSSSS

00 00 1T SSSSSS PPPPPPPP KKKKKK DD DD 11 Vv Vv SSSSSS

00 00 17 SS PP KK KK ] DD 11 vV Vv SS

00 00 17 S PP KK KK DD DD 11 Vv v SS

00 00 1T SS PP KK KK DD 0D 1 VW VWV SS seve

00 00 1T SS PP KK KK DD 0D 11 AR $§ cesse
000000 T SSSSSSSS PP KK KK  DDDDDDDD 111111 Vv SSSSSSSS cens
000000 T SSSSSSSS PP KK KK DDDDDDDD 111111 v SSSSSSSS cons

LL 111111 SSSSSSSS

LL 111111 SSSSSSSS

LL 11 SS

LL 11 SS

LL 11 SS

LL 11 SS

LL 11 SSSSSS

LL 11 $SSSSS

LL 11 SS

LL 11 SS

LL 11 SS

LL 11 SS

LLLLLLLLLL I11111 SSSSSSSS

LLLLLLLLLL 111111 SSSSSSSS




F 2
OTS$DIV_PKSHORT 16=SEP=1984 00:31:31 VAX/VMS Macro V04=00 P 1 |
2301 -3EP-1080 10:71:31 JMYLNmS Hacee YONo00. man:1 P9 )y

.title otstgjy_pkshort

.ident /1-0 ; Edit DG1001

LAAAAAAR AR R ARl i e R R SRS

COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

]

(B 1 *
X} L
c.
X} ]
X} L]
;* 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 THE SOFTWARE IS HEREBY «
;* TRANSFERRED. :
.. *
;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE +
;* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT «
;* CORPORATION. v
(B ] *
;* DIGITAL ASSUMES NO RESPONSIB *
o. '
. *
L 1 |
B 1 L ]

%ITY FOR THE USE OR RELIABILITY OF ITS

18]
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

(=lelelelelelelelalelelelelalelalelelclelealelels]
=l=l=lelelelclalalelalalalalelalalalelelel=i=t"]

slelslelalelelelslalalslelalalalelelalelelelelalelelelelelelslalelelelelelalelelalelelelelalelalelalelelalelelele]

Made PL]l routine into 0TS routine.

[elelelelelelelelelelelelelelelalelell=l=leleidddi=l=leloleclelelelelelelelelelelelele clelelelelelelelelelele]
NONWNSS AN = OO 00 N NS N = OO 00 NN W B LN = O 0 00 ~NON N SN N — © 0 00 N OM N B LN — O 0 00 NN N SN L) —

1
1
1
1
1
1
1
1
1
1
2
9 ¢
2
88 g 1 A8 2222002223203 2223200233823333 322323333233 3233 323222332323 222 233232322 2222322
00 gl ;4¢
00 28 ;
00 i :
00 ; routine:
00 31 3
00 32 OTSSDIV_PKSHORT
00 39 3
00 34 ;
00 35 ; facility:
00 36
88 N 3 VAX/VMS OTS runtime Llibrary.
88 % ; abstract:
00 41 ; Runtime routine performs fixed decimal (packed decimal) division.
00 42 ; The routine is called when precision and scale requirements for
00 43 ; the quotient imply nultifle precision division. The routine is
80 46 ; only called when such multiple precision divisign is required and
0 45 ; when the divisor has a precision of less than 30 decimal digits.
00 46 ; (Call ots$div_pk_Long if mu'tiple pregision division is_
88 2 : required and the divisor has precision 30 or 31 decimal digits).
88 g ; author: Peter Baum 20-jun-1980
00 51 ; modifications:
00 T F
00 g :
88 g : 1-001 Debess Grabazs S March 1984
00 :




quotient returned at address specified by 16(ap)

variable usage:

OTSSDIV_PKSHORT 16-SEP=1984 00:31:31 VAX/VMS Macro V04=-00 Pa 1
1-801 6-SEP-1984 ?1:15:32 !LIBRTL.SRCJOTSPKDIVS.HAR:1 - (%)\
58 ;
§§ 25:
80 21 E documentation file: THEORY.MEM
88 g% § functional description:
08 65 : This routine calculates:
000 &7 :
0000 67 . 2=x1/y
0000 68 ;
8888 99 S let a = scale(z) + scale(y) = scale(x) = 31 + grec(x)
0. b = scale(z) + scale(y) = scale(x) + prec(x
R Hi - ardcp
3 = - pr
8000 ;% : this routi : 2 :l d iftb>31andd>1
: isr ne > >
2308 fa ou s calle an
0000 76 . Prior to the call:
0% s P kel 2t
: s s i .
2208 78 : us x a git packed decima
0000 80 ;
0000 81 ;
0000 82 ;
0000 3 input:
0000 : OCap) # of arguments
0000 : 4(ap) address of dividend (shifted Left by c¢)
0000 : 8(ap) address of divisor
0000 2 12(ap) precision of divisor (high order bytes zeroed)
0000 : 16(ap) address of guotient
0000 3 20(ap) precision of quotient (high order bytes zeroed)
0000 3 24(ap) a as defined above(high order bytes zeroed)
8888 : 28(ap) d as defined above(high order bytes zeroed)
0000 ;
0000 : output:
0000 3
0000 3
0000 :
0000 :
0000 :
g6 101
000
000 3
ERE
Rt
§80
g § E
0 :

— b b b —'OOOOOOOOOOOOO'OOOOVOO0@@@@@2@

AN = OV NO WS AN = OV NS IN = O 000~

0
0
0 1 size
00 1 : " in
8 } variable digits use
0 1 x(ap) N Dividend
0 1 y(ap) py(ap) Divisor g
0 1 p{(og) ------ Binary number that gives precision of y
0 1 2(ap pz(ap) Quotient ;
0 1 pz(ap) =====- Binary number that gives precision of 2
0 1 (sp) b)) Initially abs(x); successive remainders as
0 1 algorithm progresses.
8 1 stkz2(sp) d Tgngorarily holds the next d
1 digits of quotient. )
8 1 stkt1(sp) 31 Tenporar{ because packed instructions
1 don't allow overlapped operands




OTSSDIV_PKSHORT 16-SEP-1984 00: AX/VM cro v04=00 Page
7-301 8-SEp-1084 11:15:20 [LTomTe. SRET8rEPkDTYS. a1 P29
stky(sp) 31 Holds abs(y)
stksign(sp) 2 bits useg to 1n8icat5 the sign of the
quotient. 00=+ 1==; via incb
register usage:
register use
ré = additional digits of precision required beyond prec(x)
r7 stky(sp) address of divisor
r8 py(ap) = precision of divisor
r9 r = number of additional digits of the quotient
10 t?ot are to be found for next step
r z a
ri 31 - prec(y) = max. no of digits obtained each iteration

optimization notes:

1) Optimized for speed, not space.
g) Optimized for y > 0.
Assuues speed for register to register operations are the same
r byte operations and longword operations.
nany packed instruction seguences were timed. Do not change
unless actual tests are made to determine relative speed.
Tests were made on 11/780 and Comet.

LA PR TEFE PR A TE A PEA A TR A FEFETE FE PR PR PR PR TR PR EE PR PR TR TR TR Y

stack offsets for work area
$offset 0,,<-

— e e e el el e e e e e e e e e D e e e e i e e D e e e el el e el e e el e el e e e el el el
WAWAWAWAWAWAWAUA LSS 85 85 85 85 85 8 8 0 55 iU N N N N L AN NN PO PO PO NONONO NN =3 b b b b

(= lelelelelelelelelelelelel=lelelelelel=i=d=d=i=i=i=l=lolelelelelelelelelelelelaclalelalelealelelelelelelelelecle =
[=lelelelelelelelelelelelelelelelelel=lelelelei=i=i=d=l=l=l=lolelalolelelelelelolelelelelelalelelelalelelalelelel=]
=l = = = = = =L ol o b bbbttt bmdmd=l=lelelelelolelelelelslslclelelalelelelelelalelelalelalalala]
l=leleleldolelelelelelelelelelelelelelelelelelelelelelelelelelelalelelelelelalelelelelelelelalelelelele]
NOWVS N = O VO NON NS LN = D000 NOMN S N = O 0 00 N0 N S AN = OO0 00~ W

<16 ;abs(x), 31 digits
<stkz§ 16>,- 22 1 dig\ts
<stktl,16>,- ;t1 31 digits
<stky, 16>, ;abs(y ;
<stksign 1) - .s1gn of gquotient, 2 bits
;stklon 0>,- length of work area
stk2?2:
stktl:
stky:
stksign:
stklen
153
}go ; parameter offsets
161 $offset 4, <~ :
8 16§ <x>,= ix = dtvidond by reference
16 <y>,= ;y = divisor b{ reference
164 <p;>.- .proc(y) by value
165 2>,~ ;2 = quotient by reference
0 166 <p2>,- ;prec(z) by value




OTSSDIV_PKSHORT
1-001

VIV
oo ~NP>mM

C2 AF_ 00
6A 14 AC

0000

0c

0000000F

CFFC

BF AE 9E

10 AC DO

30 AE  9E

0C AC DO

1C AC DO

18 AC DO

40 AE 94

1F 34

6 14

1t 9

00 37

OA 13

00 00 F8
6A

g6

7

04

— e
oo
Vo0~

OO0 O0O0O0O0O0O0O0OCO0O0O

OO0 O0CO0OO0O—=—=—==2000000

WHNN— 2 2 D S0 S D L0000 00000MMIOMPiOOO

olelelelelalelelalelelalels]

OO0 0O0OOV0OOCOOOOO0O0O0O0OO0ODOOO0O
OOOO0OO0OOO VYV VOV V VOV 0O000000 N NN NNNN~N~NN

PORIPONININININD =B b cd i cod ed ed o cd ed od e e e o o o e o e el e ) el e el e i ol
SNV =O VOO NOWVMSWIN=OVONOWVSWIN =O VNS LIN) = O VONONWSDBIN = O

N
(=l

SN E8585 8552 2 N NN WNNONINININININ <2 2 8 s b OO0 OO0 000 00000000000

OOOOOOOOOOOOOQOOOOQ%QCOOOOOOOOOOOOOOOOOOOOO
VIWAVIWASS = 2 OO M NNNNWVIAMD O NWTT D~

OO0 O0O0O0O0O0O0O0O0O0O0O0O0O000O

— ed B B b

Los:

<consta>,=
;constd>,-

: psect declarations

"§3Epiok 991483
b
b

¥AXIVHS Ma vg4-oo Page

1 cro

2 LLIBRTL.SRCIOTSPKDIVS.MAR;1
y value

y value

;d
.d

.psect _ots$code pic, usr, con, rel, lcl, shr, =

exe, rd, nowrt,

: constant data area

zero: .packed +0

E local symbol definitions

bytes_to_sign=15

L)
-
L
.
.

long

;local packed decimal constant zero

;bytes to sign for fixed decimal 31

.entry ots$div_pkshort,*M<iv,dv,r2,r3,r4,r5,r6,r7,r8,r9,.r10,r11>

jinitialize registers and temporaries

movab ~-stklen(sp),sp
mov L z(ap),r10
movab stky(sp),r7?
mov L py(ap),r

mov L constd(ap),.rl1
mov L consta(ap),ré

clrb siksign(sg)
movp #31,3x(ap),(sp)
bgtr 50%

blss 40%

cmppé  #0,zero,r8,3y(ap)
beal 308 o

ashp  #0,#0,zero,#0,pz(ap).(r10) ;2 = 0

ret

ret
x not 0, determine sign of «x

;make room for temporaries
;save address of quotient
;address of divisor
;precision of divisor

:d = 31 = prec(y)

;2 = scale(2) + scale(y) - scale(x)
: = 31 + precix)

;clear sign flag

;move x, set cond. code
:branch if x>0

:branch if x<0

;set condit

ition code
:branch if di

i
divide by 0

30%: divp #0,zero,#0,zero,pz(ap),.(r10) ;cause divide by 0




QTS8DIV_PKSHORT
1-001

67

58 AL AF 00

67 6 IF
13
6A 14 AC  6E 67 58
1F  6A 14 AC 67 58
20 AE
14
14 AC 00 83 aAF 00
1F 10 AE 67
20
6E 1F 20 AE
59 58
58 Sg
0
59 g6
20 AE 1F 00 6E__ 1IF 9
6E 20 AE IF
1 AC 00 6A 14 AC__ 59
20 AE
6A 20 AE 14 A
10AE 58 6E 1F 67 5
6A 14 AC 10 AE gg
56
83
16 40 AE

40 AE
OF AE

08 BC

40
08 BC

(=lelelelelele]

NO =N
WO~ 00 &~
OIS S S S

~ooma oo

oW OW

—
O~
S NVO P WWNIN = O 000000000 £~ O TWNWWLIM MM MM O wvinL O O 0 0 00 0 0 cown

OO0 O0O0O0O0O0O0O0O0O0O0O0O00O0O0O0O0O0O0O0O0O0OO0O0O0O00O
00O 00 NN NNNNOOONON

O
~

o (=4
VOO0
OB NS

o000

>0
OONT

4

&
HSO0OMD OO

TOROMNNLMNOMNIN NNV NN PN PPNV PORININNIPNOINININNNIND

oMo YUUVWAWIWAWIWWIWAES S BB B UIWN WHWWWRWNWNWNWIIWNMNOMNOMND NORNONOINIRNININ) = = b b -

OIS AN =O WVONOWVS LI —=OYV0 NOWVIS W N=0OY0 NOWVMISLWIN—=OV0~N OO WS WLIN —=O000~NON W
. “.e

[l e e e L L e e e e e 000t =d =il ===l elelolelelelelelelelel=]

OM=2ININIWN TNATMO =00
S OONNONS OO0 NM—=O

o000 0O

\-A-inlnlnl

inch
decb

movp

bge
igcg

subpé r8,dy

J 2

stksign(sp)
bytes_to_sign(sp)

Edeterngneosi n of
e
:code optimized for y>0

a this’point

r8, ay(ap),(r?7)
608 "
stksi?n(sp)

istart of divide proper; setup

cmppb  #31,(sp),r8,(r7)
PP 98s P

#0,#0,zero,#0,p2(ap),(r10) ;clear quotient

r8,(r7) ,R11,stk22(sp) . #31,stkt1(sp) ;tl=y*2?

ap).lO,zero.rB.(r?’ ;convert to positive

).lSi.stkt1(sp) ¥t1=(x/y)'y

.(sp)

:determine r, the number of the next Low order digits to obtain

]

16=SEP-1984 00:31: AX/VMS Macro V04=00 P 5 E
6-SEp-1084 11:15:30 ELTARTL. BRESOr¥OKD s mar:1 PO 3,

;set low order bit
;x € 0 so make it positive

Jmove K into temporary
;branch if y > = 0
;set neg indicator

s x<y?
;branch if x<y, i.e. shift of d is o.k.

(r10) ;z=x/

sx=x=t1
sbranch if remainder = 0

;r=d
;a>d? !
sbranch if Larger

;r=a
#31,stkt1{sp) ;shift x left by r

sg) 'cop{ back into x i
.pz(ap).(rlé). O.pz(aps.st ti(sp) ;shift z left by r ?

(r10)

r11,stk

ap).(rl

blss
divp r8,(r?7),#31,(sp) ,pz(ap)
mulp r8.(r7),pz(ap)?(r?6 '
brb 110%
ashp
brb 115%

;start of multiple precision divide
mulp
subp4é  #31,stkt1(sp), #31
beq 1504
novt r11.;?
cm ré,r
co%r  1%8
no:é :8'521 (sp) .40
as o
movp lgf.st(t1(sp) (
ashp r
mov (ap),stkti(sp),
divp B, (r75 431, (sp)
addgk r11.3tuzz(sp).pzt
sublz r9,r
bneq 00%
blgs stksign(sp),155%
re

;copy back into 2

6)(39) :zS(d)=xly i

122242 |
;a=a-r |
;branch if more
:branch if quotient <0 l




]
OTS$DIV_PKSHORT 16-SEP-1984 00:31:31 VAX/VMS Macro V04=00 Page 6 | T
1-001 6-SEP-19gk 11:15:32 !L!BRTL.SRCJOTSPKDIVS.HAR:1 . (1): ?'3
|
0D 67 ; |
80 68 sremainder = 0 |
D 9 . |
0D 0 1s50s: ;remainder = 0 ,
16 AC 00 6A 14 Aczo zg F8 §gg 71 ashp rb.pz(ap).(r10).30.pz(aps.stkt1(sp) ;account for scale |
0D 40 AE i DF 75 blbs stksi?n(s ), 1608 ;branch if quotient < 0 ?
6A 20 AE 14 AC 2 0%3 ;4 nogp pzlap),stkti(sp),(r10) ;copy back into quotient ,
re :
§EA 75 ; |
E: ;? gquotient <0 ‘
20 AE  6A 14 AC 34 8EA 78 1558:  movp pz2(ap),(r10),stkt1(sp) ;copy quotient into t=mp {
88? 79 160$: senter if t1 holds quotient |
FFO7 CF 00 20 ei }2 :E 23 00: 80 subpé pz(ap),stkt1(sp), #0,zero,pz(ap),(r10) ;make z negative
04 80FC 81 ret H
OFD gg
00FD .end




OTSSDIV_PKSHORT 16-SEP-1984 00:31:31 VAX/VMS Macro
Symbol Table 6-SEP-19S4 ??:1}:32 LIBRTL.SR
BYTES _TO_SIGN = 0000000F
CONSTK 80000018
CONSTD 000001¢C
DIR... = 000 8081
OTSSDIV_PKSHORT 00000001 RG 02
PY 8000000(
PZ 0000814
STKLEN 80000 41
STKSIGN 0000040
STKT1 00000058
STKY 000000
STKZ2 80008010
X 0000004
Y 00000008
4 00000010
ZERO 00000000 R 02
== - == 4
! Psect synopsis !
’ ................ *
PSECT name Allocation PSECT No. Attributes
. ABS 00000000 ( 0.) 00 ¢ 0.) NOPIC WUSR CON ABS LCL
$ABSS 0000004t ( 65.) 01 ( 1.) NOPIC USR CON ABS LCL NOSHR
_OTSSCODE 000000FD ( 253.) 02 ( 2.) PIC USR CON REL LCL SHR
L T L L L T +
! Performance indicators !
e e c e E o o e e ®® o oe - e +
Phase Page faults CPU Time Elapsed Time
Initialization 39 00:00:00.?5 00:00:02.69
Command processing 117 00:00:00. 31 00:00:0 .7;
Pass 1 116 00:00:00.80 80:00:0 .2
Symbol table sort 0 00:00:00.01 0:80:00.01
Pass 2 6 00:08: 0.4¢  00: O:OS.SO
Symbol table output 00:00:00.02  00:00:00.02
Psect synopsis output 00:00: 0.81 0: 0:80.01
Cross-reference output g 00:08: 0.00 0:00: g.OO
Assembler run totals 34 00:00:01.64 0:00:13.18

fhs working set Limit was 900 pages.

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

There were 10 pages of symbol table space allocated to hold 17 non-local and 12 local symbols.
83 source Lines were read in Pass 1, producing 12 object records in Pass 2.
pages of virtual memory were used to define Z macros.

Macro Library name Macros defined

_$2558DUA28: [(SYSLIBISTARLET.MLB;?2 2

00
SPKDIVS.MAR;1

————————————————————————————

NOSHR NOEXE NORD NOWRT NOVEC BYTE
E WRT NOVEC BYTE
RD NOWRT NOVEC LONG




mn 2
PARY maera b Statistics 18-3EP-1080 99:9L:30 KLYONTE . SRe58¥Rk000s mar:1 P20 )
45 GETS were required to define 2 macros.

There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LIS$:0TSPKDLIVS/0BJ=0BJS:0TSPKDIVS MSRCS$:0TSPKDIVS/UPDATE=(ENHS:0TSPKDIVS)
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