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title plisgiv_pkshort
.ident /1-002/ , Edit WHM1002

AR AR AR il R 22222 ]

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

L
*
]
*
L ]
*
L ]
TRANSFERRED. .
]
]
L
*
*
*
*
]
*
*

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
?320022??55 NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONS B}

IBILITY FOR THE USE OR_ RELIABILITY OF TS
SOFTWARE ON EQUIPMENT WHICH

L
S NOT SUPPLIED BY DIGITAL.
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+
+

routine:
PLISDIV_PKSHORT

facility:
VAX/VMS PL1 runtime Llibrary.

abstract:
Runtime routine performs fixed decimal (packed decimal) division.
The routine is called when precision and scale rcguirements for
the quotient imply nultifle precision division. The routine is
only called when such multiple precision d1vislgn is required and
when the divisor has a precision of less than 30 decimal digits.
(Call pliSdiv_pk_long if multiple precision_division is
required and the divisor has precision 30 or 31 decimal digits).

author: Peter Baum 20-jun=-1980

modifications:

1-002 Bill Matthews ?9-September-1982
Invoke macros $defdat and rtshare instead of $defopr and share.
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PLISDIV_PKSHORT 16-SEP-1984 02:22:4 AX/VMS Macro V04-00 Page
1-602 6-SEP-19gk ?¥:§$:18 !PLIRTL.SRC]PLIPKDIVS.HAR;1 .
‘.
3 2 documentation file: [pl1.doc.codegen]THEORY.MEM
2 functional description:
g This routine calculates:
6 z2=x/y
9 let a = scale(2) + scale(y) - scale(x) = 31 + grec(x)
7 b = scale(z) + scale(y) = scale(x) + prec(x
7 ¢ = §1 - prec(x)
; d = 31 = prec(y)
75

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

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

CONN~N~N
O 000NN I AN = OO 00 NON N SN = OO 00 NN NS N0 — OO 00

IR R R TR T e R A A R PR TR FE PR PR PR PR PR PR PR PR P N e e R T R R A R R R R T R R R T R E T R T R TR T A TR TR TR TE T ™Y

elelelelelelelelelelelelelelalelalelelelelelelelelelelelelelelelclclelelelealalalelelelelelelelelelelelalelelelela)

81
8
8 .
8 input:
8 OCap) # of arguments :
8 4(ap) address of dividend (shifted left by c)
8 8(ap)  address of divisor
8 12(ap) precision of divisor (high order bytes zeroed)
8 16(ap) address of guotient
9 20(ap) precision of quotient (high order bytes zeroed)
91 24(ap) a as defined above(high order bytes zeroed)
3% 28(ap) d as defined above(high order bytes zeroed)
94
95 output: : ire
89 quotient returned at address specified by 16(ap)
98 )
0 99 ; variable usage:
0 100 2
0 181 size
0 1 g : _1in
0 10 variable digits use
0 (B0 2 | | Seusteets osmeth G
00 105 x(ap) 3 Dividend
00 106 y(ap) py(ap) Divisor g i
00 107 p{(a ) eeeee- Binary number that gives precision of y
00 108 2(ap pz(ap) Quotient . o
00 109 pzlap) =====- Binary number that gives precision of 2
08 110 (sp) n Initially abs(x); successive remainders as
0 1M1 algorithm progresses.
00 11§ stk22(sp) d Temporarily holds the next d
00 n digits of quotient. . ;
00 114 stkt1(sp) 31 Temporary because packed instructions

e ——————————————
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E parameter offsets

$offset 4, <~ : e

<x>,= :x = dividend by reference
<y>,= ;y = divisor by reference
<p;>,- ;prec(y) by value

<2>,- 2 = ?uotient by reference
<p2>,- ;prec(2) by value
<consta>,- :a by value

<constd>,- :d by value

> :

PLISDIV_PKSHORT 16-SEP-1984 02:22:4 AX/VMS Macro V04=00 Page
1-602 6-SEP-19gL 1%:58:18 !PLIRTL.SRC]PLIPKDIVS.HAR:1 .
000 115 ; don't allow overlapped operands
000 116 stky(sp) 31  Holds abs(y) TR
00 17 ; stksign(sp) 2 bits used to indicate the sign of the
000 118 ; quotient. 00=+, 10=+, 01==; via incb
8008 119
00 120 ;
0008 121 _
000 1 § ; register usage:
0000 123 ; .
0000 1%4 3 register use
0000 105 ;:  womeccne coccocccccsncsccccccsssscssssvssssssssasesssasssenesasaseass
8000 1 9 3 r a = additional digits of precision required beyond prec(x)
000 127 ; r stky(sp) = address of divisor
0000 128 ; r8 py(ap) = precision of divisor 3
0000 1%9 F r9 r = number of additional digits of the quotient
0000 130 ; that are to be found for next step
0000 131 ; r10 z(ap)
0000 13; : r11 d = 31 - prec(y) = max. no of digits obtained each iteration
0000 133 ;
0000 134 ;
000 135 ;
000 136 ; = A
000 137 ; optimization notes:
000 138 ; S
00 139 ; 1) Optimized for speed, not space.
00 140 ; 2) Optimized for y > 0.
00 141 ; 3) Assumes speed for register to register operations are the same
00 142 ; for byte operations and longword operations.
00 143 ; 4) Many packed instruction seguences were timed. Do not change
00 144 ; unless actual tests are made to determine relative speed.
00 145 ; Tests were made on 11/780 and Comet.
00 146 ;
00 147 ;--
00 148 ;
00 149 ; stack offsets for work area
00 150 ;
08 151 $offset 0,,<~ : R
15% <,16>,- ;abs(x), 31 digits
g 15 <stkz2,16>,- :22 31 digits
0 154 <stkt1,16>,- :t1 31 digits
0 155 <stky {6> = ;abs(y) ; :
0 156 <stksign >.- :sign of guotient, 2 bits
0 157 <stklen,0>,- ;length of work area
8 158 > :
159
0 160
0 161
0 16§
0 16
0 164
0 165
0 169
0 16
0 168
0 169
0 119
8N




PLISDIV_PKSHORT 1 :40  VAX/VMS o V04=00 Page 4
1-002 g %is 8 !PLIR L.l LIPKD!VS.HARH . (1)
0000 17§ S
8008 173
00 174 rtshare
0000 175 ;
0000 179 3 constant data area
8000 177 ;
0cC 088? };3 zero: .packed +0 ;local packed decimal constant zero
888} }g? ; local symbol definitions :
0000000F 888} }ag bytes_to_sign=15 ;bytes to sign for fixed decimal 31 |
0001 184 : |
0001 185 ; ,
0001 186 |
CFFC 888} }gg .entry pliSdiv_pkshort,*M<iv,dv,r2,r3,ré&,r5,r6,r7,r8,r9,r10,r11> ;
888% }38 ;initialize registers and temporaries i
SE BF AE  9E 0003 191 movab =-stklen(sp),sp :make room for temporaries ?
SA 10 AC DO 0007 19% movl 2(ap),r 10 :sav? address of quotient -
57 30 AE 9¢ 0008 19 movab stky(sp) ;address of divisor
58 OC AC DO O0O00F 194 movl py(ap) é .prec1sion of divisor
S8 1C AC DO 0013 195 movl constd(ap),r11 ;d = 31 = prec(y) !
56 18 AC DO 0017 196 movl constalap),ré ;a = scale(z) + scale(y) = scale(x) ;
0018 197 g = 31 + prec(x) -
40 AE 94 0018 198 clrb stksig n(sg) :clear sign flag 3
6 04 BC 1F 34 0015 199 movp #31,ax(ap),(sp) ;move x, set cond. code ,
26 14 002 200 bgtr 508 ibranch if x>0
1€ 19 0025 201 blss 40% :branch if x<0
0027 202 ; g
0027 203 :x =0 i
0027 204 ;
0B BC S8 DS AF 00 37 0027 205 cmpfa #0,zero,r8,3y(ap) .set condition code '
OA 13 002E 206 30§ branch if divide by 0 |
14 AC 00 (B AF 00 gg F8 88§g 207 ashp #0,#0,zero,#0,pz2(ap), (r1b) 2=0 |
04 0039 208 ret : '
BF AF 00 C2 AF 00 27 O003A 209 30s: divp #0,zero,#0,zero,pz(ap),(r10) ;cause divide by 0 !
6A 14 AC 0041 :
04 0044 210 ret : z
0045 211 ; ‘ |
0045 12 ;x not 0, determine sign of x
0845 13 ; «
0045 214 40s: |
40 AE 96 0045 215 incb stksign(sp) ;set low order bit _
OF AE 97 8823 2}? decb bytes_to_sign(sp) :x < 0 so make it positive |
0048 518 ;determine sign of y
004B 19 ;y may be 0 a thls point
004B 0 .code opt1ulzed for y>0
004B 1
0048 § §0s:
67 088BC 58 34 004 movp r8,3y(ap),(r?7) ;move K into temporary
oc 18 005 4 bgeq 60§ :branc y>=0
40 Ag 9g 05; 5 incb stksugn(sp :set neg 1nd\cator
58 AL AF 00 OBBC 5 2 05 6 subpé r8,aylap),#0,zero,r8,(r?) :convert to positive
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'§3EP1080 TS890 ERLIRTL. SRR YK Vs . mans1 ©

608%:
:start of divide proper; setup
3 cmppbé  #31,(sp),r8,(r7) .x<y°
blss 95% sbranch if x<y, i.e. shift of d is o.k.

iy < x
1 divp r8,(r7),#31,(sp), ?z ap),(r10) ;2=x/y
mulp  rB.(r7).pz(ap),(r10), Wi, stkt1{sp) t1=(x/y)-y

. brb 110% 3

Ex <y

9s5s: ashp #0,#0,2ero,#0,pz(ap),(r10) ;clear quotient
brb 115% :

Estart of multiple precision divide
fo0s: mulp r8,(r7) ,R11,stk22(sp) ,#31,stkt1(sp) ;tl=y*2z?2

110%: subfk #31 stkt1(sp) ,#31,(sp) ;x=x-ti
beq 150§ ;branch if remainder = 0

;determine r, the rnumber of the next low order digits to obtain

f158:  movl  r11,r9 ;r=d
cmpl ré,r11 ;a>d?
bgtr 1308 branch if Larger
mov L r6 r9
1308: ashp #31 (sp), UO 031 stkt1(sp) ;shift x left by r

movp 03{ stkt1(sp) l back into x
ashp r9 pz(ap) (r16) lO pz(ap5 stkt1(sp) ;shift z left by r

movp pz(ap) stkt1(sp),(r10) ;copy back into 2
divp 75,431, (sp) . r11,stkz2(sp) ;22(d)=x/y
.ddfz r11 stkz2(sp).pz(ap) (r10) ;z=2+22

sub r9,ré ;a=a-r

bneq 1063' ;branch if more

bl?s stksign(sp),155% .branch if quotient <0
re 3

‘remainder = 0

s0s: ;remainder = 0
ashp ré6,pz(ap),(r10) 40, pz(aps stkt1(sp) ;account for scale

blbs stks1?n(se) 160% ;branch if guotiznt < 0
movp pz(ap),stkti(sp),(r10) .copy back inte quotient
re .

.quot1ent <0
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PLISDIV_PKSHORT SEP=19 14 AX/VMS Macro V04=00 Page 6
Te48s 18-3EP-108¢ T8:88:98 YALINTE.SRene YoNS00s mar:1 P29 6
78 1558%: mov z(ap),(r10),stkt1(sp) ico uotient into temp
§7 160$: ’ i . ?qui 1 holds quotient
FFO7 CF 00 20 AE 14 AC 23 8 subpé pzlap),stkti(sp),#0,zero, pz(ap) (r10) ;make z negative

6A 14 AC

0¢

20 AE 6A 164 AC 34 g
ret |

0

0

0
0
0

T M
CONAOVOO>»
wrho— OO0

nOMONY
©0Co 0o

.end

e ———————————————————————————————————
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PLISDIV_PKSHORT 16-SEP-19g¢. og:;s:&g ¥Ax/vns Macro V04=-00 Page 7 | PL
Symbol fable 6-SEP=1984 11:39:1 PLIRTL.SRCIPLIPKDIVS.MAR;1 (1) | | oy
BYTES_TO_SIGN = 080000F
CONSTK 8 8018 )
CONSTD 00001C
DIR,.. = 00000001
PLISDIV_PKSHORT 00800081 RG 02
PY 0000000C ‘
Pl 80000014 :
STKLEN 0000041 :
STKSIGN 00000040 !
STKT1 000000;0
STKY 00000030
STk22 00000010
¥ 00000004
Y 00000008
1 00000010
LERO 00000000 kK 02
domccvcoccsssescssess +
! Psect synopsis !
o mo e oo o= mo o
PSECT name Allocation PSECT No. Attributes
. ABS ., 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000041 ( 65.) 01 ( 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
_PLISCODE 000000FD ( 253.) 02 ( 2.) PIC WUSR CON REL LCL SHR EXE RD NOWRT NOVEC LONG
P it e R ke 4
! Performance indicators !
e L L L T 4+
Phase Page faults CPU Time Elapsed Time
Initialization B 00:00:00.07 00:00:00.32
Command processing 77 00:00:00.51 00:00:01.69
Pass 1 67 00:00:01.18 00:00:02.27
Symbol table sort 0 00:00:00.01 00:00:00.01
Pass 2 51 00:00:00.63 00:00:01.16
Symbol table output 2 00:00:00.02 00:00:00.02
Psect synopsis output 1 00:00:00.02 00:00:00.02
Cross-reference output 00:00:00.00 00:00:00.00
Assembler run totals 207 00:00:02.45 00:00:05.49
The working set Limit was 750 pages. . . a
byies (13 pages) of virtual memory were used to buffer the intermediate code.
There were 10 pages of symbol table space allocated to hold 16 non-local and 12 local symbols. 1
83 source lines were read in Pass 1, producing 12 object records in Pass 2. i
pages of virtual memory were used to define 5 macros. ,

e ——————— T —————— —y —
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Ukk-T1 ‘Macro Run Statistics "§-3ERTI98L 19:86110 YRUIRTL.SRERBLIBRO Vs man1 P29 )

L L T Lk 3

! Macro Library statistics !

fecmccccccccccccccccccccnns +
Hacro Library name Hacros defined
S SSSDUA%g PLIRTL.OBJIPLIRTMAC.MLB;1 3
558DUA2B: [SYSLIBISTARLET.MLB; 2 0
TOTALS (all Libraries) 3

44 GETS were required to define 3 macros.
There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=TRACEBACK/LIS=LISS:PLIPKDIVS/0BJ=0BJS:PLIPKDIVS MSRCS$:PLIPKDIVS/UPDATE=(ENHS:PLIPKDIVS)+LIBS:PLIRTM

VO I AT ATNAMNANAMNAAMAAA N AAANAAAARAAAANANN
il afelslslaslslslaslalalslasialslalaslslalslslslslslslslalalalalaliala? > J



NT CORPORATION
PROPRIETARY

‘AH-BT13A-SE
VAX/VMS V4.0

308




