PPPPPPPPPPPP LLL 11111111 RRRRRRRRRRRR TITTTTTTITTITTITT  LLL
PPPPPPPPPPPP LLL III111111 RRRRRRRRRRRR TTITTTTITTITTITTTT LLL
PPPPPPPPPPPP LLL II1111111 RRRRRRRRRRRR TTTTTTITITTITITITT  LLL
PPP PPP LLL 111 RRR RRR 177 LLL
PPP PPP LLL 111 RRR RRR 117 LLL
PPP PPP LLL 111 RRR RRR 177 LLL
PPP PPP LLL 111 RRR RRR 117 LLL
PPP PPP LLL 111 RRR RRR TT7 LLL
PPP PPP LLL 111 RRR RRR 177 LLL
PPPPPPPPPPPP LLL 111 RRRRRRRRRRRR 177 LLL
PPPPPPPPPPPP LLL 111 RRRRRRRRRRRR TTT LLL
PPPPPPPPPPPP LLL 111 RRRRRRRRRRRR 177 LLL
PPP LLL 111 RRR  RRR 177 LLL
PPP LLL 111 RRR  RRR 177 LLL
PPP LLL 111 RRR  RRR 177 LLL
PPP LLL 111 RRR RRR 177 LLL
PPP 2l 111 RRR RRR 7T LLL
PPP LLL 111 RRR RRR T LLL
PPP LLLLLLLLLLLLLLL 111111111 RRR RRR 11T LLLLLLLLLLLLLLL
PPP LLLLLLLLLLLLLLL III111111 RRR RRR 177 LLLLLLLLLLLLLLL
PPP LLLLLLLLLLLLLLL ITI111111 RRR RRR T LLLLLLLLLLLLLLL

l

o
~n

VOOV I
22IIZ ! ¢
[l et sl and el andl I 1

2332 PIIIIIT IIY PIIIIVIIIID

et




*+FILE**ID=*+PLIPKDIVL

PPPPPPPP
PPPPPPPP
PP PP
PP PP
PP PP
PP PP
PPPPPPPP
PPPPPPPP
PP

PP

PP

PP

PP

PP

LLLLLLLLLL
LLLLLLLLLL

—a b—s
st b
—
o s

LL
LLLLLLLLLL
LLLLLLLLLL

bmen G S Bt bt Gl Bt Grd Dt b Bs e ot S
L e T

]
e b
s s

Lt
et ey
et
e e

e b fomnd B Bd bt e Bt bt Pt bt bt o feaz
Bt Bt Bt Bd Bd B Bt Bt (e Bt Bt Bt B p—g

B G
B B
e et
B el

PPPPPPPP
PPPPPPPP
PP PP
PP PP
PP PP
PP PP
PPPPPPPP
PPPPPPPP

KK
KK
KK
KK
KK
KK

KKKKKK
KKKKKK

KK
KK
KL
KK
KK
KK

pDODDDDD
BBDDDDDD

e B
—s —s
L Kans]
— s

0D 0D
pDDDDODDDD
ooDDDDDD

Bt Bt et Bt o et B Bt bt g ek B B Umd
Bt B—s bt Bt B B bt s Bs Bt Dot g Doeg b

—
— b
ey s
ey e

LL

LLLLLLLLLL
LLLLLLLLLL

PLI
VA)



PLISDIV_PK_LONG
=008 - -

OCOO0O0O0OOCOOO0O0O0O0O0O0O0O0O0O0O0O
OO0 O0O0O0O0O0O0O0O0O0O0OOO0OO0OC
(i dmimi=lololelolalelelelalalalalalals
[=lelelelelelelelelelelelslelalelelelals]

+
+

16'SEP-1986 ?¥:§8:83 AX/VMS Macro V04=00 P
6-SEP=1984 11:39:01 [PLIRTL.SRCIPLIPKDIVL.MAR;1

.title pliSdiv_pk_Llong
.ident /1-002/ ; Edit WHM1002

LA A ARl diid Rl i ittt it sl st i)

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
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

TRANSFERRED.

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
eggpo§:?¥bg NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPON%

IBILITY FOR THE USE OR_ RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS

NOT SUPPLIED BY DIGITAL.

LA A AR R R iRt R R Rt Rt R R0 20 R RR0RRRRRR 22T ]

routine:

PLISDIV_PK_LONG

facility:

(mlelelelelelelelelelelelele]
=l{=l=l=lelelel=i=l=lelelel]
OCO0OO0O0O0OOOO0OO
(=lelelelelelelelel

VAX/VMS PL1 runtime library.

abstract:

Runtime routine performs fixed decimal (packed decimal) division.
The routine is called when precision and scale reguirements for
the quotient imply multiple precision division. The routine is
only called when such multiple precision division is reguired and
when the divisor has a precision of 30 or 31 decimal digits.

(Call pliSdiv_pkshort if  multiple precision division is

required and the divisor has precision less than 30 decimal digits).
author: Peter Baum 30-jun-1980

modifications:

NN ESNN = OO 00 NN S AN = O O 00 NOM N SN AN = O O 00 N ONN £ N = © 0 00 NON WSS LN = © 0 00 O N S LN —

BB BB 8 8000 8080809080908 08080%0%0%0%0%0%0%0%0%0%0%08%08%0000ewe

WAWAWIWVAVAVIWAASES 85 85 85 85 85 8 8 8 8 WU N N NN N AN N NN PO PO PO P PO N N NN = b e b ced d e e e d

[wl=lelel=l=l=l=i={=l=l=lal=l=4

1-002 Bill Matthews 29-September-1982

Invoke macros $defdat and rtshare instead of $defopr and share.
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this routine is called if b > 31 and d < 2
Prior to the call:

ga

9

g i
g§ documentation file: [pl1.doc.codegen]THEORY.MEM |
gg functional description: |
29 This routine calculates:

63 2=x/y

90 let a = scale(z) + scale(y) - scale(x) = 31 + grec(x)

71 b = scale(2) + scale(y) - scale(x) + prec(x

7; ¢C = §1 - prec(x)

7 d = 31 - prec(y)

74

75

76

77

78

79

f ¢ not 0 then shift x left by c. ‘
Thus x is a 31 digit packed decimal.

e —o—bbmdmlelelelel=l=lcleleleclelelelelelalalelelelaclelalelelelels]

o —t—tb—bmbmdmd=lelelelelelelelcleclelalalelclclelalalelalel]
ettt mlmlelelelellelelelelelalrlalelelelelclelalelelalal=la]
=l=l=lellelelalalelalalalolalalalalalolalalalalslelalalalalolalalalat o)

|
input: ;
OCap) # of arguments x |
4(ap) address of dividend (shifted left by c)
8(ap) address of divisor : ;
12(ap) precision of divisor (high order bytes zeroed) ,
16(ap) address of guotient p ’
0 20(ap) precision of quotient (high order bytes zeroed)
8 24(ap) a as defined above(high order bytes zeroed)
0
0000 output: i el
8888 quotient returned at address specified by 16(ap)
0000 < r
0880 optimization notes: ’
00

1) Optimized for speed, not space.
i) Optimized for ; > 0. -
) Assumes speed for register to register operations are the same '
for byte operations and longword operations, |
4) Many packed instruction sequences were timed. Do not chanae
unless actual tests _are made to determine relative speed.
Tests were made on 11/780 and Comet.

possible optimizations:

1) currently we always calculate the next 15 digits each
iteration and then truncate the last iteration as part of
the final step. We might be able to go through making

LA PR TE TR PR TR FE TR PR FE PR PR PR PR PR EA A LR PR TR R A R R I P R P P T P P P P L A P P P T T N e T T A T A TR SR TR TR TA TR

SN = OV NO NS NN = OV NS AN = O 0NN SN

OOC  ODO00000O00OO0O
[slelilelelelelelelelelelalelale]
e e e i o o e e el e o e e
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80 }}S : calculations with fewer digits on this last pass.
08 11? 3 2) the classical trade-off involving flow paths which
00 118 ; could be merged (sometimes resultin? in things Llike
088 119 . adding 0) or merged with switches or Left alone (resulting
0 120 ; in space-speed tradeoff in favor of space). Since we are
0000 121 ; running on_a virtual machine, even the speed factor is not
0008 1 i : obvious. This came up when remainder was 0, when borrow
000 123 ; was not needed, when less than 15 digits where required
0000 124 ; for the Llast part of the quotient, and when the new
0000 125 ; algorithm had found precisely what the next 15 digits
0000 1 9 : were but did not have a value yet for the remainder (the
0000 127 ; other al?orithns always have a remainder when the quotient
0000 128 ; is known).
0000 159 : p
8888 } ? : 3) New algorithm - special case y2=0
0000 1%% : 4) New al?orithm - optimize branches according to probable
0000 133 ; sign of R{H).
0000 134 ;
0000 135 ;
0000 136 .
0000 137 ; )
0000 138 ; variable use:
0000 139 ; :
0000 140 ; size
0000 141 ; " in
0000 142 ; variable digits use
0000 143 ;  ==eccccce cccecee ceccccccccccccccccccccccce-
0000 144 ; yl 15 High order digits of divisor.
0000 145 ; y2 16 Low order digits of divisor.
0000 146 ; B 3 Initially dividend, thereafter
0000 147 ; remainders of successive divide
0000 148 ; operations.
0000 149 ; 2 gl(ap) Quotient, )
0000 150 ; 22 Temporarily holds trial low
00CO 151 : order digits of quotient. J
0000 15% : tl N High order digits of the remainder,
0000 153 ; t2 3N Holds the 15 low order digits of the
0000 154 ; 46 dig\t remainder. 31 digits for
0000 155 . ossible later changes.
0000 156 . t3 16 olds the low order digits of the
0000 157 : remainder. ; )
8000 158 . té 3 Tenporar{ used because packed instructions can
000 159 ; not overlap their operands.
0000 160 :
0000 161 ;
0000 16§ :
8000 163 ;
000 164 ;
0008 165 ; -
000 166 ; register usage:
0000 167 : :
8008 168 ; register use
oo 169 : - e e e e e ---------.-..-------.--'----------..-..-------: ........
0000 170 ; ré a = additional dm?lts of precision required
0000 171 ; r? stky(sp) which holds a copy of divisor
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1= 6-SEP=1984 11:39:01 C[PLIRTL.SRCIPLIPKDIVL.MAR;1 (1) |
ision

r8 py(ap) = precision of y

r9 r = number of additional digits of the quotient
that are to be found for next step

r10 z(ap) ; _

r1 pz(ap) = precision of quotient

stack offsets for work area ;
$offset 0,,<~

(e md i =l=lelalelelelalel=leclelelelelalelele]
ottt md =l e lelelelelelelelelalelelelelels]

VOO0 OOOMARDVNVNDWUN—=O00000O0O0O000000000O0O0OO0OOOOOCOOOOOOOO0OOOCOOOOD

6> ,- :x, 31 digits *
<stkyi,8>,- 'yl 15 digits
<stky2,9,=- ;y2 16 digits ,
<stkz2,16>,- :22 31 digits =
<stktl,16>,- :t1 31 digits ;
<stkt2,16>,- ;t2 31 digits (15 digits used)
<stky f6>,< ;y. 31 digits f
<stkt$, 9 - :t3 16 digits |
<stkté,16>,- ;th 31 digits ?
<stksign,1>,- ;sign of quotient, 2 bits |
;stklen.6>,- :length of work area g

3 parameter offsets

$offset 4, ,<~ : =

<x>,= :x = dividend by reference |
<y>,= ;y = divisor by reference ;
<py>,- ;prec(y) by value t
<2>,- ;2 = quotient by reference ?
<pz>,- ;prec(z) by value

;consta>.- ;3 as defined above %

constant data area :
(plidata.mar not used because they cause longword displacements to be used)

|
|
rtshare i
l
|

(o lolelelelelalelelelelelelalel=lelel=id=i=i=loleleclelelslelelelelelelelelelelelelelelelelelclelelelelalelelelele]
NOWVIS NN —=O V00 NS NN = OO 00 NN NS LN = O O 00 N ON N LS AN = OO 00 IO N 85 N = OO 00 ~JON N 8 LD

[mlelslelelelelelelelelelelelalelelelelol=l=t=d~i=l=lg=laolelels]
POTNONONVNUNININ) = = b e ed e ed 2 O O O O O O O O O O OO OO OO OO OO 000000 000000000000 00 NN~~~

MPOMNONLMNOMNINOMNVMNOMNONY PUNVNLNINININIPINONONONONONINONINUND = b e e cd et et b D e D D D D e D D e e e D D e e e o e

NONINONINONININOIN = =2 O OO0 0000000000000 O0O0OO

1C one: .packed +1 :
0cC zero:  .packed +0 :
;**warningt* the following two data definitions must be contiguous
89 nines:  .byte 9 :10*+16 - 1 (must be followed by 10#+15-1)
9C 99 99 99 99 99 99 99 ninel5: .packed +999999999999999 :10*+15 - 1
99 99 99 99 09 00 00 00 88 88 88 88 bignine:.packed +0000000000000009999999999999999 ;10%+16 - 1 |
0C 00 00 00 00 00 00 00 01 ten15: .packed +1000000000000000 ;10%#15 |
90 99 99 99 99 99 99 99 09 neg9: .packed =-9999999999999999 :=(10%216 - 1)
: local symbol definitions |
0000000F Bytes_to_sign=15 :bytes to sign for fixed decimal 31 |
; run time routine plisdiv_pk_long |
CFFC : .entry plisdiv_pk_long,*M<iv,dv,r2,r3,r4,r5,r6,r7,r8,r9,710,r11> |
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S B85 At 9 02F 8 movab -stklen(sp),s ;make room for temporaries
56 18 AC DS 0 ; 9 mov L consta(apg rbp ;get value of a 5
57 51 AE 98 0 0 movab stky(sp),r? :address of copy of divisor
58 O0CAC O 038 1 mov L p{(ag).rﬂ ;precision of divisor
SA 10 AC DO 0O03F i movl z(ap),r ;save address of quotient
S8 14 AC DO 804; mov L pz(aps.r11 .precision of quotient
7TA AE 94 004 4 clrb sik51gn(sg) ;clear sign flag
6E 04 BC 1F 34 004A 35 movp #31,ax(ap), (sp) ;move x, set cond. code
24 14 0Q04F 39 bgtr 508 ;branch if x > 0
1C 19 0051 3 blss 40% ;branch if x < 0
005 38 ;
00a3 520 i 7 °
0B BC S8 AAAF 00 37 0053 83 cmppé  #0,zero,r8,ay(ap) ;divisor zero?
09 13 005K 342 beal 308 s ibranch if divide by 0
6A S58 00 AOAF 00 OO0 F¢8 00S5SC %A ashp #0,#0,2ero,#0,r11,(r10) ;2 =0
04 0064 44 ret
S8 95 AF 00 98 Af 22 27 8823 245 308: divp #0,zero,#0,2zero,r11,(r10) ;cause divide by zero
04 006E %46 ret
Q06F 47 ;
006F 248 ;x not 0
006F 249 ;
006F 250 408: :
7TA AE 96 O006F 251 inch stksign(sp) ;set low order bit
OF AE 97 88;% ggg decb bytes_to_sign(sp) :x < 0 so make it positive
0075 254 :;determine sign of y
0075 255 ;y may be 0 at this point
0075 256 ;optimized for y>0
0075 257 ;
0075 258 50s: :
67 08B BC S8 34 0075 259 movp r8,ay(ap).(r7) :move y into temporary
Op 18 007A 260 bgeq 60% ;branch if so
, 7A AE 96 007C 261 incb stksign(sp) ;set neg indicator
S8 FF7ACF 0Ou 08 BC zg 23 88;; 262 subp6 r8.,ay ap).lO.zero.rB.(r?S ;convert to positive
0089 263 ;
0089 264 ;get yl and y?2
0089 265 ;
0089 %66 608 : : _
OF 00 67 S8 58 22 P 8833 67 ashp  #-16,r8,(r7),#0,#15,stkyi(sp) ;high order 15 digits of y
1F 00 10 AE OF31 10 F8 883 268 ashp #16,#15,stky1(sp) ,#0,#31,stkt1(sp) ;y with 16 Low order zeroed
10 67 58 3 AE18 lf 23 882% 269 subp6  #31,stkt1(sp),r8.(r7) .#16,stky2(sp) ;16 low order digits y
00A4 70 ;
8:2 ;1 ;prec(y) is lLarge enough for y1 to possibly not be 0
10 AE OF FF58 CF 00 37 O00A4 7§ cnpfa #0,zero,#15,stkyl(sp) ;y1=0? :
03 13 O00AC 74 beq 80$ ;branch if y1 is zero
0098 31 083% ;5 brw 00% ;branch if y1 is not zero
8081 7? ; y2(16) holds all of y
0081 78 ;
0081 279 80s: :
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18 AE 10 6 1F 37 8081 0 cmpph  #31,(sp) ,#16,stky2(sp) .x<y ?
13 19 0087 1 blss 95% ranch if x<y, shift x by 15 is ok
6A SB  6E 1F 18 AE 18 57 8039 § divp  #16,st S(sp) ,#31, (sp) r11 5o ;2=x7y2
mulp S sp),r r Stkti(sp) ;ti=(x/yld)ry
iF 6A SB 18 A531 1 5 0353 8 L #6.stky2(sp).r11.(r105,#31,stkt1(sp) ;t1=(x/y2)*y2
12 11 00CA %84 brb 110% : 4
: ashp ,#0,zero,#0,r11,(r :clear quotient
S8 00 FF2F CF 00 32 F8 8852 85 95% h #0,#0,2 #0,r11,(r10) L
12 11 00DS %86 brb 115%
1F 21 AE OF 18 AES1 12 25 883: 87 1008: mulp #16,stky2(sp) ,#15,stkz2(sp) ,#31,stkt1(sp) ;t1=y2+22
6 1F 31 AE IF 2; 8051 88 110%: subfk #31,stkt1(sp) ,#31,(sp) ix= =x=t1
SE 1 c8§3 88 150§ ;branch if remainder = 0
88%8 31 ;determine r, the number of the next low order digits to obtain
59 OF DO O00E9 9§ f158:  movl l15.r9 ir=15
59 56 D1 O0OEC 594 cmpl a>15?
03 18 OOEF 95 bgeq 1365 branch if lLarger
59 S6 DO O00F1 296 mov L r6
3NAE 1F 00 6E_ 1F 59 FB OQOF4& 297 1308: ashp 331 (sp), 00 l31 stkt1(;p) ,shift x left by r
6E 31 AE 1F 34 O00FC 298 movp asi stk:1(s§ ; into x
31AE SB 00 6A SB 59 F8 0101 299 ashp  r9,r11,(r10 no P11 stk:i(sp shift 2 left by r
6A 31 AE 5B 34 0109 300 movp  rif,stkt1(sp),(r10) .copy back int
OF 6 1F 18 AEz1 12 27 3‘?% 301 divp M6, stkyZ(sp) 431, (sp) 415, stkzZ(sp) .22(15) x/y2
6A 5B 21 eg gs %g 8}}; gg% adg : 015 ztkzZ(sp) Lr11,(r10) .z=2022
su ;a=a-r
BS 12 0120 304 bneq 068 ibranch if more
13 7A AE 52 8}%% ggz 1408: blgs stksxgn(sp),lSSS :branch if quotient <0
re '
0127 307 ;
0127 308 ;remainder = 0
0127 309 ;
0127 310 1s0s: :remainder = 0
31 AE SB 00 6A SB 56 F8 0127 3IN ashp r6,r11,(r10) 40,711 stkti(sp) ;account for scale
0B 7A AE E8 o1§r 31§ blbs stks12n(s p), {608 ;branch if guotient is negative
6A 31 AE 58 32 8}33 g}‘ mo:p ril.s ktl(sp) (r10) .copy back into quotient
re 3
ST AE 6A 5B 34 0139 315 1558: mowvp r11,(r10),stkt1(sp) : copy quotient into temporary
013E 316 1608: ;enter if t1 holds quotient
S8 FEBB CF 00 31 AE 22 23 8}2; 317 subpé r11,stkt1(sp),#0,zero, r11 (r10) ;make z negative
04 14 1 ret
8143 18 : R :
0149 20 ;New division algorithm
0149 21 :
0149 2; 2008 : :
0149 g 3
8}23 Zg ;insure that we have x<y
67 58 6E 1F 37 0149 326 ° cmppé  #31,(sp),r8,(r7) $x<y?
19 19 0148 27 biss zgoi ‘branch if x <y
6A SB 6E 1F 67 58 7 015 8 divp (r7) #31 (sp) r11,(r10) ;2=x/y
31AE 1F 67 S8 6A 5B 25 0157 9 mulp (r10),r #3{,stkt1isp); N= zyez
6E 1F 31 AE 1F zg 015F 0 subpé 021 stkt\(spi as (spS sx=x=t1
< M 0165 1 beq :branch if remainder is zero
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09 1 g;i brb 230% 3
58 00 FE92 CF 00 22 F8 2208: ashp #0,#0,zero,#0,r11,(r10) ;clear quotient
& ;
§5 ;Assumes 2 is gefined
H i
? : and r6=a,gives the number of additional digits required.
;Determine r = # of digits for next part of quotient.
59 56 DO 2308: movl  r6,r9 ;r=a
OF 56 DI cmpl ré #15 :a>15?
9 13 bleq 2408 ;branch if larger
59 OF DO movl #15,r9 :r=1S
56 59 (2 ?403: sublz r9,ré ;update ré6 = a
%calculate 22 = min(B=1,[x/y1])
2508 :

W & v WO 2 divp llS.stky1(sp).ﬁ31.(sp),031.stkt1(sp):t1=x/y1

ﬂ
NN NN NN N N NN NN N N N N N N N N NN NN NN
[ i ANV L LV LV LV LV IV I o o o o o o W V]
OOVONOWVSWN=O VNS WLWIN —=O 000

FE7ZY CF 10 31 AE 1F 37 cmppé  #31,stkt1(sp) , #16,nines ;t1>10x+16-1?
09 15 bleq 3108 :branch if not
21 AE FE6B CF OF 34 movp #15,nine15,stkz2(sp) ;move in base=-1 :
0A 11 brb 3208 :skip ashp, you have 15 digits
icalculate y2+22
3 t3 = high order 16 digits of y2+*22
: t2 = Llow order 15 digits of y2+z2
$10s: e
o 00 MM W S; :E F8 ashp #-1,#31,stkt1(sp) ,#0,#15,stkz2(sp) ;we only get 15 digits
¥ e WU N A831 22 25 361 3208: mulp #15,stk22(sp) . #16,stky2(sp) ,#31,stkt1(sp) ;t1=y2*22
10 00 31 AE 1F 2} 22 F8 362 ashp #=-15,#31,stkt1(sp) ,#0,#16,stkt3(sp) ;t3(16)=t1 shifted right 15

1F 00 61 AE 106A 22 F8 363 ashp #15,#16,stkt3(sp) ,#0,#31,stkté(sp) ;t4(31) = t3 shifted left 15
OF 31 AE 1F 6A AE‘1 12 23 364 subpé  #31,stkté(sp) , #31,stkt1(sp) ,#15,stkt2(sp) ;t2(15)=t1~-t4
4C 13 ggg beql 3308 ;branch if no borrow required
367 :borrow is =1, t2 not 0
§6g ;calculate R(H) = ¥ 2
69 . t1(31) = 31 high order digits of x(46) - y+22
g;? : t2(15) = 15 Llow order digits of x(46) - y*22
1€ 10 AE OF 21 AE6A 22 25 372 ° mulp #15,stk22(sp) . #15,stky1(sp) ,#30,stkt4(sp) ;t4&(30)=yl1+22
1F 00 6A AE 1E31 21 F8 373 ashp #1,#30,stkt4(sp) ,#0,#31,stkt1(sp);31 high order of 46
31 AE 1§ 61 AE 1 gg g?& addpé l16.stkt3(sp).l31.stkt1(§?) 213 =t1(31)+t3(16)
W & ¥ N AEbA 12 75 subpé  #31,stkt1(sp),.#31,(sp), #31,stkté(sp) ;té=x=-t1
1€ 15 §76 bleq 325% ;branch if R(H) ne?ative (t4 < =0
1F 6A AE 1F FEO7 CF 01 23 77 subpé #1,one,#31,stkté(sp) , #31,stkt1(sp) ;t1=t4~-T1 (borrow 1)

— ol ) ) )l ) = ) D ) -l — — D ) —d el — ) —l — —D ) D — — —l ) = — = —ld - - — =D - — — — ——d — -l - —l ) — ) — — —ld —l —l ) — —
MMM TIMMMOOOOOOOOOOOOODIDE P 2 32 OO OO OO OO OO0 000000000000 N NNV NNNNNNNNOON

[elelelelaleleleleolelelelelelelelelealelalelealalelelelelelelelelelelelelelelelelelelelelaoleleleleolelaolealalelelelels]
OHrMNOVNOOVONT T T TN MNMODW=PROMOSOI OO OO P W= ONOOOOOT > UVNNINNINNININ O~
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16=SEP=1984 02:22:23 VYAX/VMS Macro V04=-00 Page
§-3Ep-1086 14:88:87 IRLINTL. SRETRLYPRDTVL maR;1 2O
subpb  #15,stkt2(sp) #16,ten15,#15,stktéd(sp) ;té=10*+15-t2
go;p g;g‘stktk(sp).stktZ(sp) ;copy back into t2
r :
325%:  movp #31,stkté(sp),stkt1(sp) ;make t1 hold high order R(H)
brw 500§ :R(H) < 0 (can not be zero)
:no borrow, t2 = 0
:calculate R(H) = t1(31) = N high order digits of x(46) - y*22
: t2(15) = 0 = low order digits of x(46) - y+22
$30s:
mulp #15,stkz2(sp) ,#15,stky1(sp) ,#30,stkt1(sp) ;t1(30)=22(15)*y1(15)
ashp #1,#30,stkt1(sp) , #0,#31,stkté4(sp) ;31 high order 46
addpé l16.stkt3(sp),031,stkté(s?) sth=t3(16)+t4
subpb  #31,stkté(sp) , #31,(sp) #31,stkt1(sp) ;tl=x=-té
bneq 370% :branch if remainder not zero

2 2233322333233 23323233232323333332333333323333 222222 2220 R RRRRR000RRRRRR0RZR2RdZR))

*
:* R(H) =0

i.e.

i*remainder is zero O
+*22(15) holds last non-zero digits of the quotient

. - . .
:* this is a Llocal routine with no exit other than ret
;ttttttttitttttttttttttt!ttttttttttQttttti'ttitttttlttt'tttttttt!ttt!ttt

$40s:
ashp
mov
subl?2
ashp

addpé
tst
beql

ashp
3508: blbs
movp

ret
370%: blss

*

*

;*quotient has not been shifted yet to recieve 22 *
R *
4

L

r9,r11,(r10) ,#0,r11,stkt4(sp) ;t4=z shifted left by r9=r

r1i,stkt4(spd, (r10) :cop¥ ack quotient ey
#15,r9 ;shift needed to leave r9 d1?1ts
r9,.#15,stkz2(sp) ,#0,#15,stkt1(sp); low order digits of 2

#15,stkt1(sp),r11,(r10) ;z=z¢z2,

r6 .‘ o .
395% :branch if a=0 (last iteration)
ré6,r11,(r10) 40 r11.stkti(sp):ad ust for scale

stksi n(sp).l10§ ;branch if quotient < 0
r11,stkt1(sp),(r10) :back into quotient
500% ;branch if R(H)<0

.
213283822223 22333 3222233322323 2333232333333 323323 3322322022000 0R00RRR0RRRRRR0;

:*R(H) > 0,

*t1 >0

:!

$808: ashp
mov
tst
beql

i.e. *

]
*

2222222223223 3 2222222332223 00RR00RR0RR00RRRRRRRRRRRRRRd)

r9,r11,(r10),#0,r11,stkté(sp) ;t4=z shifted left by r9=r
r1f.stkt4(sp$.(r10) ;copyoﬁgck quotient

r :a = ?
390% :branch if a=0 (last iteration)
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1-002 6°SEP-19gk ?¥:§S:81 PLIRTL.SRCIPLIPKDIVL.MAR;1 v (1)% VA
8 ég 2?) ;a not 0
6A B S W 2 632 ° addpé  #15,stkz2(sp),.r11,(r10) ;2=2+22
1F 00 §1 AE 1F6A RE Fg § 9§ 4 ashg l1§,l§1.stkg1(sp).00,131,stktk(sp) ;tb=t1 shifted left 15 |
1F 41 AE OFf 6A AE AE 21 8 gz 634 addpbé  #31,stkté(sp) ,#15,stkt2(sp),#31,(sp) ;x=th+t?2 f !2}
FECF 31 02AQ 435 brw 2308 | -3
02A 436 ; i ‘!
4 e o i %
59 OF c% 02A3 439 3908: subl2 #15,r9 ;shift needed to leave r9 di?its | 44
OF 00 21 At OF31 Ag F 8 :8 440 ashp r9.§15,stk22(sp).#0.#1S.stkt1(sp):lou order digits of 2 i h
6A SB 31 AE OF 20 OgAF 441 addpé  #15,stkt1(sp),r11,(r10) ;2=2+422 ;
01 7A AE  EB 0%85 44§ 395%: blbs stksign(sp),4008 ;branch if quotient <0 | MAI
064 0289 44 ret : |
OSBA 444 400S: : ;
31 AE. 6A SB 34 02BA 445 movp r11,(r10),stkt1(sp) :make copy of quotient !
S8 FD3ACF 00 31 AE 22 23 85%5 446 4108: subpé r11.stkt1(sp),#0,zero,r11,(r10) :make z negative
06 0209 447 ret
02CA 448 ;
02CA QY R R R R AR R AR R R AR R AN R AR RN R RN RN R RN N RN RN
02CA 450 ;» w
02CA 451 :*R(H) < 0 *
02CA 45§ ;* s0 check if R(H) + ¥ > =0 *
02CA 453 ;» *
02CA G R R R R R AR AN R R R R AR AR AR RN RN RN NRN
02CA 455 :
02CA 456 500s: |
FD52 CF 10 31 AE 1F 37 02CA 457 cmppbé  #31,stkt1(sp) , #16,neg9 ;t1< =(10=*16~1) ?
66 19 0202 458 blss  600% ‘branch if R(H) + Y < 0 |
1F 00 31 AE 1F6A 22 F8 8%33 459 ashp #15,#31,stkt1(sp) ,#0,#31,stkté(sp) ;shift t1 Lleft 15
1F 6A AE 1F 41 AE31 2F 23 852? 460 subpbé #15,stkt2(sp) , #31,stkté(sp) , #31,stkt1(sp) ;t1=t1=-t2 ;
31 AE 1F 67 SB 20 02E7 461 addp4  r8,(r7),.#31,stkt1(sp) ;tl=tl+y i
48 19 02D 462 blss 6008 ibranch if R(H) + ( <0 ' |
3B 13 0Q2EF 46 beql 530% :branch if no remainder (first adjust 22) ;
21 AE  OF FDOA CF 01 22 02F1 464 subp4 #1,one, #15 stkzZ(s?) 122=22-1 ;
6AAE 5B 00 6A SB 59 FB 0Q2F9 465 ashp r9.r11,(r10),40,r1 ,stktéd(sp) ;t4=z shifted left by r9=r |
6A G6A AE 5B 34 0301 466 mov r11.stktk(sp$.(r10) ;copy back quotient |
56 Dg 0;06 467 tst ré :a=07? ) :
OE 13 0308 468 beql 510% ;branch if a=0 (last iteration)
030A 469 ;
030A 470 ;a not 0
830A 471 ;
6A 5B §1 AE OF 0 030A 47§ addpé #15,stk22(sp).r11,(r10) ;2=2+422 f
6E 31 AE 1F 34 0310 47 movp  #31.stkti1(sp).(sp} ix=t1 |
FESA 31 0315  47% brw 230§
0318 475 ;
e 1 e
59 gr €2 8 lg 478 5108: subl2 M5,r9 ;shift needed to leave r9 di?its
OF 00 21 AE 0F31 Ag F8 8%}% 479 ashp r9,.#5,stk22(sp) ,#0,#15,stkt1(sp);low order digits of 2
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7005 6-3Ep-1084 11:85:01 LPLINTL. oReTPLYPKDIUL .mars1 729
6A SB 31 AE OF 28 & 4BO addp4  #15,stkt1(sp),r11,(r10) ;2=2+22
8C 7A AE 8 A 481 blbs stksign (sp).kOOS ;branch if quotient <0
4 E 4 i ret
F & 3
§ : 2 g ;remainder is zero
21 AE OF FCCC CF O §2 F 486 5308: subp4 #1,one,¥#15,stkz2(sp) ;22=22-1
FFO6 1 8 x 2%5 . brw 3408 ;9o add to quotient, then ret
og A 489 :i.titt'iit'ttt"iittt'tt'ittil‘i'tiitt't't'tt'ttttttttt"'tttt"tt't'it't
033A 490 ;» "
8; A 491 ;*R(H) + Y <O *
A 49; .*calculate L = min(B=1,[X/(y1+1)]) *
OB;A 493 ;* by theorem 5, [XI(71+1)5 »
033A 494 ;» B
8%%: 282 .ttttit"i""""'.."tttt.!it!!tl’tt'tt.ttt"t"l'ti't*t"'!ﬁt"'ti"ttt
10 10 AE OF FCCY CF61 2% 21 8%2; 497 6003: addp6 #1,one,#15,stkyl(sp) #16,stkt3(sp) ;t3=y1+1
10 6E 1F 61 AE. 10 27 0345 498 divp #16,stkt3(sp) ,#31,(sp) , #16,stkt1(sp) ;t1=x/t3
31 AE 034C
034E 499 ;
034 500 .spl1t up ye+L
034 501 ; t3 = high order 16 digits of yZ'L
034E SO% 3 t2 low order 1 ?1ts of ;
OF 00 31 AE 10 5: 2; F8 8%;% 50 ashp #-1,16, stktl sp) ,#0,#15,stk22(sp) ;we only get 15 digits
1F 18 AE 10 21 AE31 22 25 8328 504 mulp #15,stkz2(sp) . #16,stky2(sp) ,#31,stkt1(sp) ;t1=y2+22
10 00 31 AE 1F g} 2; F8 8%2% 505 ashp #-15,#31,stkt1(sp) . #0,#16,stkt3(sp) ;t3(16)=t1 shifted right 15
1F 00 61 AE 106A 2E F8 8%95 506 ashp #5,1M6,stkt3(sp) 40, 4#31,stkté(sp) ;t4(31) = t3 shifted left 15
OF 31 AE 1F 6A AE‘1 12 23 8%;8 507 subp6  #31,stkté4(sp) , #31,stkt1(sp) #15,stkt2(sp) ;t2(15)=t1-t4
037F 508 ;
037F 0T s R R R R R R R AR R R AR R R AR AR AR RN AR RN RN RS
037F 510 ;» *
037F 511 ;» calculate R(L) *
037F 512 ;» *
037F 1 R R R R R R R RN R R R A AR R A AR RN AR R AR R RN R TR R AR RS
037F 514 ;
&1 13 8;;: S}S beql 630% ;branch if no borrow required
0381 21? :borrow is =1, t2 not 0
0381 518 :calculate R(L) =
0381 519 ; t1(31) = 31 high order digits of x(46) - y*22
0381 520 : t2(15) = low order dl?lts of x(46) - y*22
8%3} g 1 ;note: it is always true that R(L
OF FC92 CF 10 & AE6A 22 23 8%31 5 § ; subpb  #15,stkt2(sp) ,#16,tenl15,#15,stkt4(sp) ;t4=10tt15-t2
41 AE 6A AE OF 34 0335 SSL movp #15,stkt4(sp),stkt2(sp) .copz Back into
1E 10AE OF 21 AEbA 22 25 0§9A 525 mulp #5.stkz2(sp) . M5, stkyl(sp) ,#3 stktk(sp) :t4(30)=y1+22
1F 00 6A AE 1531 2; F8 §§2§ 526 ashp #1,#30,stkt4(sp) ,#0,#31,stkt1(sp) ;high order 31 of 46
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15002 -559-1934 0%:88:67 PLIRTL.SRCIPLIPKDIVL.MAR:T —O° (1) H
ST AE 1F 61 AE 10 5? AS gsr addpé lgb,stktB(sp).l 1.stkt1(§q) ;131 =t1(31)+t3(16) |
1F 6t 1F 1 AE6A lf sé 8 subpé  #31,stkt1(sp), #31,(sp) #31,stkté(sp) ;té=x~t] i
1F  6A AE 1F  FC46 CFS“ 2? 23 g 529 subpé #1,one, #31,stkté(sp), #31,stkt1(sp) ;t1=t4é=1 (borrow 1) §
2§ 1" E ? brb 700% 3
C § Eno borrow, t2 = 0
E ? icalculate R(L) = t1(31) = x = y1#22
¢ 5 4308:
1€ 10 AE OF 21 AESI 22 25 EA 536 mulp #15,stk22(sp) , #15,stky1(sp) ,#30,stkt1(sp) ;t1(30)=y1#22
1F 00 31 AE 1E6A 2; F8 8%83 537 ashp #1,#30,stkt1(sp) ,#0,#31,stkté4(sp) ;high order 31 of 46
6A AE 1F 61 AE 10 gg OiDS 538 addpé4 l16.stkt3(sp).031.stkt4(s?) :t4(31)=t4(31)+t3(16)
1F  6E 1F 6A AE31 12 8325 539 subp6  #31,stkté(sp) , #31,(sp) #31,stkt1(sp) ;tl=x-t4
03ES 540 ;
03ES ] AR R R R R R R AR R R AR R R R A AR R RN AR R RN R RN AR
03ES SL; o *
03ES 543 ;+ calculate 22 = L + R(L)/Y *
03ES 544 ;« *
0%5% 222 R ARl d
03E :
1F 00 31 AE 1F6A 22 F8 8;22 547 7008: ashp #15,#31,stkt1(sp) . #0,#31,stkté(sp) ;shift t1 Left 15
6A AE 1F &1 AE OF 20 O3EE 548 addpé #15,stkt2(sp) ,#31,stkté(sp) ;té=té+t?2
OF 6A AE 1IF 6731 zg 27 8%:2 549 divp r8,(r7),#31,stkté(sp)  #15,stkt1(sp) ;t1=t4/y
21 AE  OF 31 AE OF 03FE 550 addpé #15,stkt1(sp) . #15,stk22(sp) ;22=22+t1
FD9E 31 0405 551 brw 320§ ;
0408 SS%
0408 55 .end
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Symbol Table 6-SEP-19SL 1%:53:81 PLIRTL.SRCIPLIPKDIVL.MAR;1 g (1
BIGNINE 0000008 R 02
BYTES_TO_SIGN = 00C0000F
CONSTK 0 813
PIR, oo = 00 1
NEGY 0000024 R 0
NINE1S 0000 R 8
NINES 0000 R
ONE 000080 R 0
PLISDIV_PK_LONG 00000020 RG 0
PY 800000 C
Pl 0000014
STKLEN 80080878
STKSIGN 000007A
STKT1 00000031
STKY 00000041
STKY 00000061
STKT4 0000006A
STKY 00000051
STKY1 00000010
STKY2 00000018
STK22 00000021
TEN1S 00000018 R 02
X 00000004
Y 00000008
1 00000010
ZERO 00000001 R 02
L T T re—— +
i Psect synopsis !

PSECT name Allocation PSECT No. Attributes
: MBS . 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000078 ( 123.) 01 ¢ 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
_PLISCODE 00000408 ( 1032.) 02 ( 2.) PIC USR CON REL LCL SHR  EXE RD NOWRT NOVEC LONG

v cr s cccccccsew E3

! Performance indicators i

* ........................
Phase Page faults CPU Time Elapsed Time
Initialization 13 80:00:00.27 80:80:00.31
Command processing 74 0:00:00.57 0: 0:02.1;
Pass 1 92 00:00:08.36 80:00:04.4
Symbol table sort 0 00:00:00.05 0:00:00.05
Pass 2 105 00:00:01.19 00a00:05.95
Symbol table output P4 00:80:80.83 00:00:8 .80
Psect synopsis output 1 00:00:00.02 80:00: 0.02
Cross-reference output 0 00:00:80.g0 0:00:00.00
Assembler run totals 287 00:00:04.29 00:00:10.09

The working set Limit was 900 pages. .

15119 bytes (30 pages) of virtual memory were used to buffer the intermediate code.

There were 10 pages of symbol table space allocated to hold 26 non-local and 37 local symbols.
553 source Lines were read in Pass 1, producing 14 object records in Pass 2.

e —————————

PL
1=

PL!
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VAX=11 Macro Run Statistics 6-SEP

3 pages of virtual memory were used to define 3 macros.

e e m e e o == o == - coccecces 4
! Macro Library statistics i

Macro Library name Macros defined
SSSSDUAS PLIRTL OBJJPLIRTHAC MLB;1 3
558DUA2B: [SYSLIBISTARLET.MLB; 2 g
TO!ALS (all Llibraries)

44 GETS were required to define 3 macros.
There were no errors, warnings or information messages.

MACRO/ENABLE=SUPPRESSION/DISABLE=TRACEBACK/LIS=LIS$:PLIPKDIVL/0BJ=0BJS:PLIPKDIVL MSRCS$:PLIPKDIVL/UPDATE=(ENHS:PLIPKDIVL)+LIBS:PLIRTM

LR

AX/VMS Macro V04-00
PLIRTL.SRCIPLIPKDIVL.MAR;1

Page 13
’ (1

) |
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