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.title otsSdlv _pk_long
.ident /1-001/ ; Edit DG100Y
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routine:
OTS$DIV_PK_LONG

tfacility:
VAX/YMS OTS runtime Library.
abstract:

Runtime routine performs fixed decimal (packed decimal) division,
The routine is called when precision and scale re?u1rements for
the quotient imply multiple precision division. he routine is
only called when such multiple precision division is required and
uhen the divisor has a precision of 30 or 31 decimal digits.

(Call ots$div_pkshort if multiple precwsmon division is
required and the divisor has precision Less than 30 decimal digits).

author: Peter Baum 30-jun=1980
modifications:

1-001  Debess Grabazs 5-March-1984
Change PL] routine to 0TS routine.
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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 + grec(x)
b = scale(2) + scale(y) - scale(x) + prec(x
c = 31 - prec(x)
d = 31 - prec(y)

this routine is called if b > 31 and d < 2

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

(elelelelololalelaleleclelelelolelolaloleolalelolelele]
(=lelolelolelalolalolalalalelalealelelalelslelselsls e
(elelelaleleololalolelolaleolololaololelelelelelelelwl w]
(mlolelelelalelelo]olelelalelolelelolelolololeloelels

Ve Be Be B0V 8,8, 00 8000 B0 %9 B0 We Vs Be Ve Ve Wo Ve B s BeBo B Bo Ve Ve BeBeBoeWe®oBeBoBoBeBaowe e we

(=

(=

o

o
b d d e = O DO OOOOOOCOWVOVOVVOVOVOVOVOVOVOOOOOIOOCOAOD NN N NN NNNNNOOOOOOOO~O~O~ VN
SN = O OO NS WA = OOV 00 N N PSRN = OO D N O W S NN =2 OO 00 N O W SN LR —= OO 00 ~NICA W B i = O N0 00

input:

0000 OCap) # ot arguments )
4&(ap) address of dividend (shifted left by ¢)

0000 8(ap)  address of divisor
0000 12(ap) precision of divisor (high order bytes zeroed)
0000 16(ap) address of guotient
0000 20(ap) precision of quotient (high order bytes zeroed)
8888 24(ap) a as defined above(high order bytes zeroed)
0000
0000 output: . )
8888 quotient returned at address specified by 16(ap)
0000 o _
0000 optimization notes:
0000 o
0000 1) Optimized for speed, not space.
0000 1 : 2) Optimized for y > 0. )
0000 101 ; 3) Assumes speed for register to register operations are the same
0000 1 : for byte operations and longword operations,
0000 1 : 4) Many packed instruction sequences were timed. Do not change
0000 1 : unless actual tests are made to determine relative speed.
0000 1 : Tests were made on 11/780 and Comet.
0000 1 :
0000 1 :
0000 1 ; . L ‘
8888 % . possible optimizations:
0000 111 . 1) currently we always calculate the next 15 digits each
0000 112 ; iteration and then truncate the last iteration as part of
fovy 113 . the final step., We might be able to go through making
0000 1 : calculations with fewer digits on this last pass.




0TSSDIV_PK_LONG 16- :
1-001 g g ?:

-

31:52 !AX/VHS Macro v04-00 Page 3
15:14 LIBRTL.SRCIOTSPKDIVL .MAR: 1 (1)

2) the classical trade-off involving flow paths which
could be merged (sometimes resultin? in things Like
adding 0) or merged with switches or Lett alone (resulting
in space-speed tradeoft in favor of space). Since we are
running on _a virtual machine, even the speed factor is not
obvious. This came up when remainder was 0, when borrow
was not needed, when less than 15 digits where required
for the last part of the quotient, and when the new
algorithm had found precisely what the next 15 di?its
were but did not have a value yet for the remainder {the
qth:r al?or1thms always have a remainder when the quotient
is known).

3) New algorithm - special case y2=0

4) New algorithm - optimize branches according to probable
sign of R{H).

variable use:

size
in
variable digits use
High order Qi?its of divisor.

y2 16 Low order digits of divisor,

X 3 Initially dividend, thereafter
remainders of successive divide
operations,

2 g{(ap) Quotient.

22 Temporarily holds trial Llow
order digits of quotient.

t1 31 High order digits of the remainder.

t N Holds the 15 low order digits of the

6 digit remainder. 31 digits for
ﬁcqsi le Later changes.

t3 16 olds the Low order digits of the
remainder. . _

té 3 Temporar{ used because packed instructions can
not overlap their operands.

register usage:

register use
ré a = additional di?its of precision required
r? stky(sp) which holds a copy of divisor

(wlelelelelelelelelelelelelslelelelelelelelelcloleolelclv]eoleleololelelelelelelecleleleleleleloleololeolelelelelelelele)
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(eleleleleleleoleleleolelelelelelolelelelelelselslsloleloleleleloleleloleleleleloleleoleoleoleleololeoleleoleleoleolelelelele)
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r8 py(ap) = precision cf y
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0000 172 ; r9 r = number of additional digits of the quotient
0000 17§ : that are to be found for negt step a
0000 174 ; ri0 2(ap)
0000 175 ; ri p2(ap) = precision of quotient
0000 176 ;
0000 177 ;
0000 178 ;--
0000 179 ;
0000 180 ; stack offsets for work area
0000 181 ;
0000 18% Soffset 0,.,¢< :
0000 18 16>, - ;x, 31 digits
0000 184 <stky1 8>,- iyl 15 digits
0000 185 <stky2.9> .- ;y2 16 digits
0000 186 <stk2?2,16>,- ;22 31 digits
0000 187 <stktl,16>,- ;t1 31 digits
0000 188 <stkt? 16> ;t2 31 digits (15 digits used)
0000 189 <stky, 16>, iy_ 31 digits
0000 190 <stkt$, 9. :t3 16 digits
0000 1M <stktd, 16>, - ;té 31 digits
0000 192 <stks1gn 1> - .sign of quotient, 2 bits
0000 193 <stklen,0>, .length of work area
0000 194 > :
0010 stkyl:
0018 stky?:
0021 sthk2?:
0031 stktl:
0041 stkt?l:
0051 stky:
0061 stkt3:
006A stkté:
007A stksign:
0078 stklen:
0000 195 ;
0000 196 ; parameter offsets
0000 197 ;
0000 198 $offset &4, , <~ :
0000 199 <x>,- ;x = dlv16end by reference
0000 200 <y>,- = divisor b{ reference
0000 201 <py>,- prec(y) by value
0000 202 <2>,- ?uotlent by reference
0000 203 <pz2>,- .prec 2) by value
0000 204 <consta>,- ;a as defined above
0000 205 > ;
0004 X:
2000 4
DY

0010
0014 pz
0018 consta:
0000 206 ; )
0G00 207 ., psect declarations
0000 208 ;

00000000 209 .psect _ots$code pic, usr, con, rel, lcl, shr, -
0000 510 exe, rd, nowrt, long
0000 11,
0000 212 ; constant data area
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0000 213 ;
1C 0000 214 one: .packed +1 ;
0C 0001 215 2ero: .packed +0
0002 216 ;*+warning** the following two data definitions mus t be contiguous
09 000§ 217 nines: yte 9 .10-'1 1 (must be followed by 10+¢15-1)
9C 99 99 99 99 99 99 99 000 218 ninel5: .packed +999999999999999 «1 1
99 99 99 99 09 00 00 00 82 88 88 88 88?; 219 bignine:.packed +0000000000000009999999999999999 10+%16 - 1
0C 00 00 00 00 00 00 00 01 0018 220 ten1S: .packed +1000000000000000 :10e+15
9D 99 99 99 99 99 99 99 09 88%8 %%% neg9: .packed -9999999999999996 ;=(10%¢16 = 1)
OO%D 3%3 . local symbol definitions
002D 4 ;
0000000F 88%3 %%g bytes_to_sign=15 ;bytes to sign for fixed decimal 31
8858 %%g : run time routine ots$div_pk_long
CFFC 0020 229 .entry ots$div_pk_Llong,*M<iv,dv,r2,r3,r4,r5,r6,r7,r8,r9,r10,r11>
SE B85 AE  9E 002F 230 movab  -stklenTs 7,sp ‘make room for temporaries
5¢ 18 AC DO 0033 2% mov L consta(ap ;get value of a
57 51 AE 9E 0037 232 movab stky(sp) r? ;address of copy of divisor
58 O0C AC DO 0038 233 mov | py(ap), r8 ;precision of divisor
SA 10 AC DO 0Q03F 234 movl 2(ap),r10 .save address of quotient
58 14 AC DO 0043 235 mov L pz(ap) r .precision of quotient
TA AE 96 Q047 236 clrb stksig n(s?) ;clear sign flag
66 04 BC 1F 34 004A 237 movp #31,ax(ap), (sp) ;move x, set cond. code
246 14 Q04F 238 bgtr 50% ;branch if x > 0
1C 19 0051 239 biss 40$ ‘branch if x < 0
0053 240 :
0053 241 ;x = 0
0053 242 ;
0B BC 58 AAAF Q0 37 0053 243 cmpfk #0,zero,r8,ay(ap) ;divisor zero?
09 13 005A 244 begq 0$ ibranch if divide by 0
6A SB 00 A0 AF 00 00 F8 0Q0SC 245 ashp ¥0,#0,zero.#0,r11,(r10) :2 = 0
04 0064 246 ret _
58 95 AF 00 98 AF 22 27 8823 247 30%: divp #0,zero,#0,zero,r11,(r10) ;cause divide by zero
04 O06E 248 ret
006F 249 ;
006F 250 ;x not 0
006F 251 .
006F 252 L0s: . ; _
TA AE 96 006F 253 incb stksign(sp) ;set low order bit
OF AE 97 88;; %gé decb bytes_to_sign(sp) :x < 0 so make it positive
0075 256 .determ1ne sign of y
G075 257 :y may be 0 a th\S point
0075 258 .opt1m1zed for y>0
0075 259
0073 260 bo0s: ;
67 08 8C 58 34 0075 261 movp r8, ady(ap),(r?) ;move y into temporary
0p 18 007A 262 bgeq 604 ;branch if so
TA AE 96 007C 263 incb stksign{sp) :set neg indicator
S8 FF?7A CF 00 08 BC 29 23 88;; 264 subpt r8,3ylap), lO zero,r8,(r?7) ;convert to positive
0089 265 .
0089 266 .get y! and y2
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ashp  #-16,r8,(r?7),#0,#15,stkyl (sp) ;high order 15 digits of y
ashp #16,7#15,stky1(sp) ,#0,#31,stkt1(sp) ;y with 16 low order zeroed
subp6  #31,stkt1(sp),r8,(r?7),M16,stky2(sp) ;16 Low order digits y

%prec(y) is large enough for yl to possibly not be 0
’ cmppé  #0,zero,#15,stkyl(sp)  ;y1=0?
beqf 804 ;branch if yl1 is zero

. 200$% ;branch if y1 is not zero
; y2(16) holds all of y
bos: :
cmppbd  #31,(sp) ,#16,stky2(sp) ;x<y ?
blss 95% :branch if x<y; shift x by 15 is ok
divp l16,stky2(sp).131,(s?) ei1,(r10) :2=x/y2
mulp #M6,stky(sp),ril, (r 05,#31.stkt1(sp) stl=(x/y2)xy?2
brb 110$% :
95%: ashp #0,#0,2ero0,#0,r11,(r10) ;clear quotient
brb 115%

1008: mulp #16,5tky2(sp) ,M15,stk22(sp) ,#31,stktl(sp) ;tl=y2*2?

1108: subfé #31, stkt1(sp) #31,(sp) ;x=x=t1
beq 150$ ;branch if remainder = 0

idetermine r, the number of the next low order digits to obtain

f158:  movl  #15.r9 ;r=15
cmpl ré, r9 :a>15?
bgeq 130s ;branch it larger
movl rb,r9

ir=a
1308: ashp r9 #31,(sp)  #0,4#31,stkt1(sp) ;shift x left by r
movp 3%, stkt1(s ),(sp) :copy back into «x
ashp r9,r11,(r10 #0.r11.stkt1(sp ;shift z left by r
movp r1f.stkt1(sp$.(r10) :copy back into 2z
divp  #16,stky2(sp).#31,(sp) . #15, stk22(sp) ;22(15)=x/y2

addpé  #15,stkz2(sp),r11,(r10) ;2=2+22
suble r9,.ré ;a=3=r
bneq 1063_ ;branch it more
1408: bl?s stksign(sp),155% .branch if quotient <0
re :

;remainder = 0

1508: cremainder = 0
ashp  r6,r11,(r10) #0,r11,stkti(sp) ;account tor scale
bibs stk51?n(sp).160f sbranch if guotient is negative
movp r11,stkti(sp),(r10) ;copy back into quotient

ret H

6A

10
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IV AE 6A 5B 34 0139 17 155%:  movp r11,(r10),stkt1(sp) ;copy quotient into temporary
013E 18 1608: -enter if t1 holds quotient
S8 FEBB (F 00 31 AE 22 23 8}2; 19 subpb  r11,stkti(sp),#0,zero,r1Y,(r10) ;make 2 negative
06 0148 %20 ret
0149 2l ;
€149 32§ .New division algorithm
0149 323 .
0149 324 2008: ;
0149 325 ;
0149 326 ;insure that we have x<y
0149 g%? :
67 S8 6E 1F 37 0149 8 cmppb  #31_(sp),r8,(r7) i x<y?
19 19 014F 329 blss  220% :branch if x <y
6A SB 6E 1F 67 S8 27 0150 330 divp  r8,(r?),#31 (sp),r11,(r10) ;2zx/y
3V AE IF 67 SB. 6A 5B 25 0157 331 mulp  r1f,(r10),r8, (r7f, 431 stkt1(sp);ti=yrz
6E 1F 31 AE  IF 22 015F 332 subps  #31.stkti(sp) . #31,(spS ;x=x=t1
O 13 Q0165 333 beq 150§ ;branch if remainder is zero
09 11 0167 33 brb 230% :
58 00 FE92 CF 00 22 F8 8}?? 335 2208: ashp #0,#0,zero0,#0,r11,(r10) ;clear quotient
0172 336 ; _
0172 337 ;Assumes 2 is defined
0172 338 ; 0<x<y .
017¢ 339 ; .and ré=a gives the number of additional digits required.
8};3 %2? ;Determine r = # of digits for next part of quotient,
59 56 DO 0172 342 2308: movl ré,r9 ;r=a
OF 56 D1 0175 343 cmpl ré #15 ;a>15?
03 15 0178 344 bleq 2408 ;branch if larger
59 OF DO 017A 345 mov | #15,r9 .r=15
56 59 (2 017D 346 240§: sublz r9.ré ipdate r6 = a
0180 347 ;
0180 348 ;calculate 22 = min(B-1,[x/y1])
0180 349 .
0180 350 2598: :
1IF 66 1F 10 A531 22 27 8139 351 divp  #15,stkyl(sp),#31,(sp) . #%1, stkt1(sp);ti=x/yl
FE71 CF 10 31 AE 1F 317 0189 352 cmpph #3171 stkt1(sp) #16,nines ;t1>102¢16-1?
09 15 0191 353 bleq 310§ ibranch if not
21 AE  FE6B CF OF 34 0193 354 movp #15,nine15,stkz2(sp) ;move in base-1 o
0A 11 8}33 ggg brb 320§ ;skip ashp, you have 15 digits
019¢ %57 :calculatg y2+2? .
019C 58 ; t3 = high order 16 digits of y2+22
019C 359 ; te2 = low order 15 digits of y2v22
019C 360 ;
019¢ 361 $10s: o
OF 00 31 AE IF sq 22 F8 8}22 362 ashp #-1,#31,stkt1(sp) ,#0,#15,stk22(sp) ;we only get 15 digits
1f 18 A6 10 21 AE31 22 25 8}:8 363 3208: wmulp #M5,stkz2(sp) M 6,stiky2(sp),#31,stkti(sp) ;ti=y2+v2?2
10 00 31 AE 1IF 2} 22 F8 8}33 364 ashp #=-15,831,stkt1(sp) ,#0,#16,stkt3(sp) ;t3(16)=t1 shifted right 15
1F 00 61 At 106A 22 F8 8}%? 365 ashp #15,016,stkt3(sp) , #0,#31,stkté(sp) ;t4(31) = t3 shifted left 15
CF 31 AE IF  6A AE 1F 23 01(3 366 subpb  #31 stkté(sp) , #31,stktl(sp) #15,stkt2(sp) ;t2(15)=t1-té
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16-SEP-1984 00:31:52 EAX/VMS Macro vV04=-00 Page 8
6-SEP-1984 11:15:14 LIBRTL.SRCIOTSPKDIVL.MAR;1 1)
. beql 330% ;branch if no borrow required
‘borrow is -1, t2 not 0
;calculate R(KH) =
R t1(31) = 31 high order digits of x(46) - y22
: t2(15) = 15 Low order digits of x(46) - y*22

mulp #15,stk22(sp) ,#15,stky1(sp) ,#30,stktéo(sp) ;t&(30)=y1+2?
ashp #1,830,stkté(sp) ,#0,#31,stkt1(sp);31 high order of 46

addpé  #16,stktI(sp) , #31,stktl(sp) ;t1(31)=t1(31)+t3(16)
subpb6  #31,stkt1(sp),#31,(sp),#3]1 ,stkté(sp) ;té=x-t1

bleq 3259 ;branch if R(H) negative (t4 < = ()
subpbé #1,one,#31,stkté(sp) , #31,stkt1(sp) ;t1=t4=1 (borrow 1)

subpb  #15,stkt2(sp) , #16,ten15,415,stktb(sp) ;t4=10e+15-¢2

mov #15, stkté(sp),stkt2(sp) :copy back into t2
beb. 3708 P Pl icopy

325%: movp ggaistktk(sp),stkt1(sp) :make t1 hold high order R(M)

brw ;R(H) < 0 (can not be sero)

.no borrow, t2 = 0

;calculate R(H) = t1(31) = %1 high order digits of x(46) - y*2z?
: t2(15) = 0 = 15 low order digits of x(46) = y#*2?2
$30s:

mulp #15,stkz2(sp) . #15,stky1(sp) ,#30,stkt1(sp) ;t1(30)=22(15)*y1(15)
ashp #1,830,stkt1(sp) , #0,#31,stkté(sp) ;31 high order 46

addpé #16.stkt3(sp).#31,stkt4(s?) sth=t3(16)+t4
subpb  #31,stkté(sp) , #31,(sp),#31,stkti(sp) ;tl=x-té

bneq 370% ;branch if remainder not zero
EIttl'tittt"tt'it't!tt!'ttttttitttttttttttttttttttttttittttttitt'tttttlt
% |
:* R(H) =0, i.e, .
.*remainder 1s zero o ) .
.*22(15) holds last non-zero digits of the quotient .
;rquotient has not been shifted yet to recieve 22 *
' *
*

|

. . - [ 3
:* this is a local routine with no exit other than ret
:tttt!'lt'tt'"Qtt"it'!'Iit'tttttttlttttttttttitttttttttttttttltitt!ttt

$408:
ashp r9,611,(r10) #0,r11,stkté(sp) ;té=2 shifted left by r9=r
novf r11.stkt4(sp$.(r10) :cop; back quotient .
sublez #15,r9 ;Shift needed to leave r9 d1?1ts
ashp r9.515.stk22(sp).00.315.stkt1(sp);lou order digits ot 2

addpé M5,stkt1(sp),r11,(r10) ;222422
tst ré =07

Mac

$¢



M1
O1S$DIV_PK_LONG 16-SEP-19S 00:31:52 XAX/ VMS Macro V04=00 Page 9 0715
1-001 6-SEP-1984 11:15:14 L[LIBRTL.SRCIOTSPKDIVL.MAR;1 (1 VAX
52 13 0261 414 beql 39¢s <branch if a=0Q (last iteration) 45
31 AE SB 00 6A SB 56 F8 0263 415 asgp ré6,r11,(r10) ,#40,r11 stkt1(sp),ad ust for scale
50 7A At gB 026B 416 3508: blbs stks1gn(sp) L4104 ;branch 1f quotient < 0 The
6A 31 AE  SB & Q26F 417 movp r11,stkti(sp), (r10) ‘back into quotient
06 0274 418 ret MAC
53 19 8%;; 258 370%: blss 5009 ;branch if R(H)<0
0277 621 Ettttttttttttititttttittttttttttﬁtitttttttttttttttttt'ttttttt'ttttttt!ttt
0277 422 :*R(K) > 0 . i.e. '
0277 423 ;» t1 > 0 *
0277 424 ;» ]
85;; 455 RN R N R R R A R N R R R R A AN R R R R R RN NI N AN TR NN AN RN RANR IR NTY
426 ;
6A At SB 00 6A SB 59 8 0277 427 %80s: ashp r9,r11,(r10),#0,r1 .stktk(sp) +t4=2 shifted Left by r9=r
6A  G6A AE 5B 34 027F 428 mov r1f,stkta(spd, (r10 ;¢opy Back quotient
56 DS 0284 429 tst ré
1B 13 0286 430 beql S90$ branch if a=0 (last iteration)
0288 431 ;
0288 432 :a not O
0288 433 ;
6A SB 21 AE  OF 20 0288 43¢ addpé  #15,stk22(sp),r11,(r10) ;2=2+22
1f 00 31 AE lF6A 22 F8 858% 635 ashp 5,83 stkt1(sp) X0, 431 ,Stkté(sp) ;t4é=t1 shifted left 15
1F 41 AE  OF  6A AE AE 21 8%3; 436 addp6  #31,stkté(sp) , #15,stkt2(sp) ,#31,(sp) ;x=t4+t2
FECF 31 Q2A0 437 brw 230%
02A3 438 ;
02A3 439 :a =0
02A3 440 ;
59 OFf €2 02A3 461 %90s: suble #15,r9 shift needed to Leave r9 d1?1ts
OF 00 21 AE OF31 ig F8 8%:8 462 ashp r9.#15, stkz2(sp),#0, 415, st t1(sp);low order digits o
6A 5B 31 AE OF 20 0Q2AF 4463 addpé  M15,stkt1(sp),rl11,(r10) ;z=2+22
01 7A AE  EB 02BS 444 395%. blbs stks1gn(sp) 4008 ;branch if quotient <0
06 02B9 445 ret ;
02BA 446 400$:
31 AE. 6A 5B 36 02BA 447 movp r11,(r10),stkt1(sp) “make copy of quotient
S8 FD3SA CF 00 31 At 22 23 8%%5 448 4108: subpb 1 stkt1(sp) #0,zero,r11,(r10) ;make z Z negative
06 0209 449 ret
02CA 450 ;
02CA 451 PN R N R R R N R R R A R R R AR R RN N R N R AN AN AN RN T AR NN R TR NANEERNTRY
02CA 452 ;» .
02CA 453 :*R(H) < 0 *
02CA 454 ;+ so check if R(H) ¢+ ¥ > =0 *
02CA 455 ;» '
OZCA 1.56 "tttittttttiittttiititttttitttitttlittitttitttlti'ttttttittilttttttlit'll
02CA 457
02CA 458 500s:
D52 CF 10 31 At 1f 37 02CA 459 cmppb #3171 stkti1(sp) , #16,neg9 ;t1< =(10%*16-1) ?
66 19 0202 460 blss  600$ ibranch if R(H) + Y < 0
1F 00 31 At 1F6A 22 F8 8%3; 461 ashp 115 #31,stkt1(sp), #0,#31,stkté(sp) :shift t1 Lleft 15
1F 6A AE  1F 41 AE31 22 23 822% 462 subpb  #15,stkt2(sp) ,#31,stkté(sp) ,#31,stkti(sp) ;ti=t1-t?2
3V AE 1F 67 S8 20 0$E7 463 addp4é B8 (r?7),#31,stkt1(sp) sti=tley
48 19 02ED 464 blss  600$ fbranch it RCH) + Y < 0




OTS$DIV_PK_LONG 16-SEP-1934 00:31: 52 AX/VMS Macro vV04=-00 Page 10 vef
1-001 6-SEP-1984 11:15:14 LIBRTL.SRCIOTSPKDIVL .MAR; 1 (1)
13 “65 beql 5308 :bran h it no remainder (first adjust 22)
21 AE  OF  FDOA CF Q1 ?g 466 subp4 #1,one,#15 stkz?(s?) 1222221
6A AE SB 00 6A SB 59 f (67 ashp r9. 11, (r10) 40,1 .stktl(sp) ;t4=2 shifted left by r9=r
6A  6A AE 58 34 468 mov rif.s tk(sps.(rIO) .copy Back quotient
56 D5 469 tst ré
0OE 13 2;? begl 5108 branch it a=0 (last iteration)
2;% :a not 0
6A SB 21 AE OF 20 474 addpl  #15,stk22(sp),r11,(r10) ;z=2422
6E 31 AE 1F 34 475 movp  #31 stkti(sp (spS x=t
FESA 31 476 brw 230>
W77 ;
2;8 :a=0
59 OF (2 480 5108: subl2 #15,r9 ;shift needed to leave r9 d1$1ts
OF 00 21 AE OF31 ig F8 481 ashp r9,#15,stkz2(sp) . #0,#15,stkt1(sp); low order digits o
6A 58 31 AE OF 20 482 addp4  #15,stkti(sp),r11,(r10) i 2= =2+422
8C 7A AE  ES8 (83 blbs stksign(sp), 4008 ° .branch if quotient <0
04 684 ret
485 ;
239 ;remainder is zero
21 AE  OF FCCC CF 01 22 4,88 5303. subpt  #1 one,#15,stkzl(sp) i 22=22-1 )
FFO6 31 238 brw 3408 :go add to quotient, then ret
491 :tttttttttt'ttt'tt'tttittlitlt't'tt!tt'!'tttt't"t'tittlﬁt."tQt!ttt"tt. '
492 ;» .
493 ;«R(H) + <0 .
494 .-calculate L = n1n(8 -1.0x/ §1+1)J) *
495 ;* by theorem 5, L=[X/(y1¢1) .
]
]

Ll Ll A L U Al Ul A L G A U Ll Al A A U W W Ll L o Ul Ul L U U Ul L U U U U o L U U U L U U L L Ul U U U U U s L L L O RO D)

NNNNNNNOCNONON\NALS B BB 8 B B P N N N A AN N N A N NP MO NORONIND) = =2 b e 3 3 2 OO0 OO OO ™ ™M
M T NOWVIWO I NOOOOMMIMMMMAVIWNP 22223 P > N7 TImM> SN0 00000000WNO 32 000 — 0 -

=lelelelelelelalelelelalelelalelelelelelalelelalelojelolelelelolelalolelolelolelolelelelololeolololeloleloleloleTe

289 i:tittitttitttttttttttttitittttttttttttitit!tittit'ittttttiit'iit'ittttt
4«98 .
10 10 AE OF fcCCH 6561 2; 21 499 6008:  addpb #1,0one,#15,stky1(sp) , #16,stkt3(sp) ;t3=y1+1
10 6 1F 6 AE31 1? 27 500 divp #16,stkt3(sp) ,#31,(sp) ,#16,stkt1(sp) ;ti=x/t3
501 ;
502 .spl1t up yZ'L
503 . t3 = high order 16 digtts of y tL
504 . t2 low order 1 ?1ts of
OF 00 31 Af 10 55 22 F8 505 ashp 1,06, stkt! sp) 40, 15 stkz2(sp) ;we only get 15 digits
1F 18 AE 10 21 AE31 2; 25 506 mulp #15,stk22(sp) . #16,stky2(sp) . #31,stktl(sp) ;tl1=y2+¢2?2
10 00 31 AE IF 2} 22 F8 507 ashp #-15,#31,stkt1(sp) ,#0,#16,stkt3(sp) ;t3(16)=t1 shifted right 15
1F 00 61 AE 106A 22 F8 508 ashp #15,0M6,stkt3(sp) 40,431, stktb(sp) ;t4(31) = t3 shifted Left 15
of 31 AE 1F 6A AE‘1 12 23 509 subpé  #31,stkté(sp) ,#31,stktl(sp) #15,stkt2(sp) ;t2(15)=t1-t4
g}? fttﬁtt'ttittltttttttttt'li'tittt'i!lt!ltll!"l.t'!"'.'t"'t'i.'tlﬁ.tttl.
51 M .
ST% ;v calcutate R(L) .



OTSSDIV_PK_LONG 16=-SEP-1984 00:31:52 VAX/VMS Macro V04-09 P.ge 11
1-001 6-SEP~-1984 11:15:146 [LIBRTL.SRCIOTSPKDIVL.MAR;1 (1)
Q37F 574 ;e .
037F 515 AN R R N R T N RN R A R N NN AN RN AR RN AN A AN ONRA RN AR ORI NEORERY
037r 516 ;
41 13 8%55 g}g beql 630% ;branch if no borrow required
0381 519 :borrow is =1, 12 not 0
0381 520 ;calculate R(L) = ] o
0381 521 ; t1(31) = 31 high order digits of x(46) - y*2?
0381 52§ : t2(15) = 15 \ow order di?its of x(4b) - ye2?
8%3} g%‘ .note: it is always true that R(L) > = 0
] FC92 CF 10 &1 AE6A 22 23 8%%; 505 subp6  #15,stktl(sp) . #16,ten15, 415, stktb(sp) ;t4=10+¢15=-¢2
41 AE  6A AE  OF 34 038C 526 movp #15,stktéh(sp),stktl(sp) ;cop‘ back into t2
1€ 10 AE  OF 2l AE6A 22 25 8%8% 527 mulp #15,stkz2(sp) ,#15,stkyl(sp) ,#30,stkté(sp) ;t4(30)=y1+22
1F 00 6A AE 1E31 2% F8 8%2% 528 ashp #1,#30,stkté(sp) ,#0,#31,stkt1(sp) ;high order 31 of 46
31 AE IF 61 AE 10 20 0O3AS 529 addpé 016,stkt3(sp).#31.stkti(s?) :t1(31)=t1(31)+t3(16)
1F 6E 1F 31 AE6A 12 23 8%3% 530 subpt  #31,stkt1(sp) #31,(sp) . #31,stkté(sp) ;th=x-t1
1f 6A AE 1F FC46 CF31 2% 23 8%32 531 subpé  #1,one, #31,stkté(sp) , #31,stkt1(sp) ;t1=té=1 (borrow 1)
23 11 03¢0 532 brb 700% :
03C2 533 ;
03C2 534 ;no borrow, t2 = 0
03C2 535 ;calculate R(L) = t1(31) = x = y1%22
03C2 536 ;
03¢2 537 6308:
1€ 10 AE OF 21 AE31 2; 25 8%%5 538 mulp #15,stk22(sp) ,#15,stkyl(sp),#30,stkt1(sp) ;t1(30)=y1e2?
1fF 00 31 AE 1E6A 2& F8 8%8% 539 ashp #1,#30,stkt1(sp) ,#0,#31,stkté(sp) ;high order 31 ot 46
6A AE  1F 61 AE 10 20 03D5 540 addpé #16.stkt3(sp).331.stkt&(s?) :th(31)=t4(31)+t3(6)
1F 6 1F  6A AE 1F e3 030 541 subpb6  #31,stkté(sp) , #31,(sp),.#31,stkt1(sp) :tl=x-té
31 AE 0353 542
03ES 51.3 :'ttttttt""tt"i'i"'t't"i.ﬁﬁ.tillttii.iitttiiiiltttt!titttii!tittiitt'
03ES5 544 ;* *
03ES 545 ;+ calculate Z2 = L ¢ R(L)/Y "
03ES 546 ;» .
OSES Sl.? :tittttt!t.I‘t"I"titt"."i"tt.t"tllitttttttittittt'itttttttt'tiitt'ii'
03ES 548 ;
1F 00 31 AE 1F6A 2; F8 8%%3 549 700$: ashp #15,#31 ,stkti(sp) ,#0,#31,stkté(sp) ;shift t1 Lleft 15
6A AE IF 41 AE  OF 20 O3EE 550 addpé  #15,stkt2(sp) . #31, stkté(sp) ;té=té+t?
o] 3 6A AE 1F 6731 2? 27 8%;2 551 divp r8,(r?) 237, stkté(sp) . #15,stkti(sp) ;ti=té/y
21 AE OF 31 AE  OF %O O3FE 552 addpé  #15_ stkt1(sp) ,#15,stkz2(sp) :22=22+t]
FD9E 1 0405 553 brw 3208 :
0408 554
0408 555 .end
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X/VMS Macro v04-00 Page 12 0T¢
iBRTL.SRCIOTSPKD]IVL .MAR ;1 (1) 1=(C

BIGNINE
BYTES_TO_SIGN
CONSTR

DIR...

NEG9Y

NINETS

NINES

ONE
QISSO1V_PK_LONG

P2
STKLEN
STKSIGN
STKT1
STKT?2
STIKT3
STKT4
STKY
STKY1
STKY?
STk2?2 0000
;EN1S 00000

; 00000008
ZERO 00000001 R 02

t

o=l =ivl=lolololelalelalalalelalelels e

=d2dsl=d=i=il=l=l=l=l=]=lololalalalelw]
DOV

OOO0O00O
FONOPVNOND

olelelelolelalalole/alelelelalelololols]
l=d={=l=l=llo]lolalalelelalelelelslelels]

R 02

PSECT name Allocation PSECT No. Attributes

. ABS 0000000 ( 0 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000078 ( 1 1 ¢ 1.) NOPIC USR CON ABS LCL NOSHR  EXE RD WRT NOVEC BYTE
_OTSS$CODE 00000408 (¢ 10 2 ( 2.) PIC USR CON  REL LCL SHR  EXE RD NOWRT NOVEC LONG

Phase Page faults CPU Time Elapsed Time
Initialization 29 00:00:00.
Command processing
Pass 1

Symbol table sort

Pass 2

Symbol table output
Psect synopsis output
(ross-reference output
Assembler run totals

—
-

OMN OO ON

o

o
(=lelslelelelelslo]
(eleolelolelolelels)
jolelelelelele o)
NOOCODOO O
L ] * - L] . L] L L]
NOOOMOWNING
O ONI = RILANNINO
QOOO0O0O0O0OO
lelelelelslelslole
(olelelelelelo o]
OCOOOOOOQO
=000 0000
NNOOOWOO—O
. L] L] L] L] L] L]
S O0O0OWOWN
SO SO

&H
o
L
o
<o

The working set Limit was 1050 pages. ] _

15986 bytes (32 pages) of virtual memory were used to buffer the intermediate code.

There were 10 pages of symbol table space allocated to hold 27 non-local and 37 local symbols.
555 source lLines were read in Pass 1, producing 14 object records in Pass 2.
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0TSSD]V_PK_LONG o 16- -1984 00:31:52 %AX/VMS Macro v04-00 Page 13 0t
VAX-11 Macro Run Statistics 6 1984 11:15:14 LIBRTL.SRCIOTSPKDIVL.MAR; 1 (1

3 pages of virtual memory were used to define 2 macros.

doeccccnccncrccncnancncannes +
! Macro Library statistics !
tecmccccccccrccsccccccsanan +
Macro Library name Macros defined
$255%DUA28: [SYSLIBISTARLET MLB;? 2

45 GETS were required to define 2 macros.
There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /L 1S=L]SS$:0TSPKDIVL/0BJ=0BJS:0TSPKDIVL MSRCS:0TSPKDIVL/UPDATE=(ENHS:0TSPKDIVL)
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