8086/8087/8055 MACRO ASSEMRLER SOPSUP ' : 05/19/82 PAGE 1

SERIES-III 3086/&8087/2088 MACRC ASSEMBLER V1.1 ASSEMBLY OF MODULE SDPSUP
O0B3JECT MODULE PLACED IN :F1:5DPSUP.0BJ
ASSEMBLER INVOKEZD 8Y: ASMS6.836 :F1:SDPSUP.A8S XREF PRINT(:F5:SDPSUP.LST)

LOC 083J LINE SOURCE
1 ;3titl2("I0S Double Precision Support’)
2 name sdpsup
3 RN N N N N I A
4 ;
5 ’ TITLE: sdpsup.alé
é H ‘ Defines a cet of cdouble precision support routinzs.
- ; | . .
8 ; DATE: 7-2-80
S ; 3-8-82 . .
1C ’ Lifted from Second Stage bootstrap for the iT
PS System
11 ; Bootstrap Loader
12 ;
13 ; . .
14 ; ABSTRACT: Double precision integer (32 bit) operations for uss
15 ; by the bootstrap loader. This module copiesd directly
146 ; from B8asic I/0 System idpsup.a8é, but with all
17 ’ procadures not used by the bootstrap loader commented
18 ; out.
19 ’ ‘
20 ; Double precision numbers are passed around as PL/M 32-bit poi
nters.
21 ; Thus, when returned from procedures here, are returned in es:
DX e :
22 ; Note that this could be nasty on the 8096.
23 ; . :
24 ; LANGUAGE DEPENDENCIES: The procedures defined in this module may only be
25 ; cellzd from COMPACT procedures.
26 ; -
27 +1 Sinclude(:fl:ibprop.asm)
1 28 A
=1 29 ;% INTEL CORPORATION PROPRIETARY INFCORMATION. THIS LISTING IS
=1 30 ; * SUPPLIED UNDER THE TEZERMS OF A LICENSE AGREEMENT WITH INTEL
=1 21 ;% CORPORATION AND MAY NOT BE COPIED NOR DISCLOSED EXCEPT IN
=1 32 ;% ACCORDANCE WITH THE TcZRMS OF THAT AGREEMENT.
=1 33 ; x/ '
34 ;
35 - IR RN NN NSNS B S N S
3é .
0004 37 arg_off equ 4 ‘ ; set args for COMPACT
28
——— . 29 code segment word public ‘CODE’
—-——— 40 code ends
41
42 cgroun group code
43 773subtitle(‘Doubls to Single Conversion”’)
&4 FIF IR I I I PRI NP E I III I
45 i
46 ;s sTd-

&7 ;7 Return low-order part of a double precision (unsigned 32-bit)
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LoC 03J LINE

58
€9
70
71
72

75
&
7
78
5
30
&1

83

84

25
36

o
e

88
89
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91
92
93
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95
56
97
98
99

100

101

102

73

SOPSU®

SOURCE

e Na Ne Ne NE Na Ne Na N Ve Ne N Na Ne Ne Ve Ne N Ne Ne NP Ne Ne Ne Ne Ne Ne N N W
e

Ne Ne Ne Ne N NE Vs N N

Ns Ne Ne Ns Ne N

Ne Ne Ve N2 Mo N Ne Ne N

e Ns Nz Ne Ne Ne N

Na NE Ne ve %o Ne N N

~e
N
A Y]
e
Na
~

cocde
sfd
dp_low

dp_high
arghyte

~

sfcl

code

o
Ns
¥t

s
A Y

N (4
~e ()
~e T

dfs

s Ne Ne s ve Ne N

s = a5 n
rrrrerys

code

cdfs

€5/19/82 PAGE

number. No overflow detection occurs.

sfd: PROCEDURE(dp) WORD;

DECLARE
dp DWORD?
END sfd;
PP PP IR E RPN IR PP IR R PRI I PRSI PP PP LIS ISP
segment

assume <cs: cgroup

proc near
public sfd
push bp .
mov bpr sp s save and mark stack
equ werd ptr Chp + arg_off + 03]
aqu word ptr [bp + arg_off + 2]
s equ 4
mov axs, dp_low
mov sprs bp
pop bp
ret . argbytes
endp '
nurge dp_low, dn_high
purge argbytes-
ends
assume c¢s: nothing
tle(’Single to Double Conversion?’)
PP I IR F LI P I IS PRI PP IR IR I I I IR IR

Turn a single precision (unsigned 16é-bit) number into a double
nrecision number (unsigned 32=-bit).

dfs: PROCEDURE(sw) WORD,
DECLARE
W WQORD;
END dfs/ ‘

" 4 6 ¢ ® P u e s NI ae S oeoN . ¥ ® 4 3 & 3 8 T PG s B eI S A W R
T N AN NN NN NN NN NN NN NN NN NN NN RSN EEEEEE RSN,

segment
assume Cs: cgroup

proc near
oublic dfs
push bp
mov bp, sp s save and mark stack



SC2L/20€E7/8088 MACEOQ ASSEMILER SOPSUP 05/19/82 PAGE 3
LoC 08J LINE SOURC:
103 ;Sw aqu word ntr Lhp + arg_off + 03
104 sarghbytes aqu 2
105 7 -
10¢€ ; mov bxs suw
107 ; xor axs ax
108 ; mov ess, ax ;7 es:bx = doubla(sp)
109 ’ ‘
110 Hy mov sps bp
111 ; pop bp
112 ; . ret arghytes
113 sdfs ‘ endp
114 ;
115 ; purge suw
116 ; purge argbytes
117 ;
118 ;code ands
119 ; assume <¢s: nothing
120 ;3subtitle(’Double Pracision Compare’)
121 NN RS DN RSN NN NN S Y
122 ;
123 ; dpemp ‘
124 ; Comvare dp1 and dp2 (un—-signed, double pracision (32-bit) numbers).
125 ; Return =1, 0, +1 depending on dpl <, =, > dp?2
126 ;
127 ; dozcmp: PROCE DUR:(d"1z dp2) INTEGER?
128 ’ DECLARE
129 ’ dp1 DWORDI
130 ; dp? DWORD,
131 ; END dpcmps
132 ; ’
133 PP 773007577077 07035 002070057 00070007007000020000703507700370000000000777
134
—-——— 135 coce segment
136 assume ¢s: cgroup
137
0000 138 dpcmp proc near
. 13¢% ' public dpcmp
0000 55 140 push bp )
0001 33E&C 141 mov brprs sp ; save and mark stack
142 ) -
0004LC1] 143 dp2_louw aqu word ptr Chp + arg_off + 03
0005L1 144 dp2_high agu word ptr [bp + arg_off + 23]
0008cC1] 143 dpt_low 2qu word ptr LChp + arg_off + 41
000AL] 146 dp1_high agqu word ptr [bp + arg_off + 6]
gocs 147 argbytes equ 8
148 ;
149 ; Assume cpl < dp2.
150 N
0003 BBFFFF 151 mov ax, OFFFFH
152 ; '
153 ; Check High words.
: 154 ;
0006 B8BS5EQS 155 mov bxs, cdp2_high
0009 3935204 158 cmp dp1_high, bx ; highCdp1) <, =, > high(dp2) 27
G6Q0QcC rv70C 157 Ja dpc_dpt_grtr
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LoC

000¢&

0010
0013
0016
0018

001A
0013
001¢C

0o1¢C
001D

0020

0gz0
0021

ROR7/RORS

63J

720C

835E04
395€E08
7403
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40
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c20800
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0004LC3
0006C1
Qo083
0Qos

MACRO ASSEM3LEP

LINE

158
159
160
161
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1463
164
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146
167
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177
178
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180
181
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183
184
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—_— ) ) e ) emd el =)
NoRVRVo N o W ¢ B o e VIR 03]
GIN = OO ar ~ O

[N
O O
wy

19%
197
198
199
200
- 201
202
203
204
205
2046
207
208
209
210
211
212

SDPSUP

SOURCE -

Jb

;

; High words squal. Che

’
mov
cmp
Je
Jb

; .

s Get correct value in

7

dpec_dpl_grtr: inc

dpc_dpl_eq: inc

dpec_dni_less:

’ _ mov
pop
rat

dpcmp endp
purge
purge
purge

code ends
assume

subtitlz(’Double Precision Compare

IIII/I'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIII

7 7/

’

;s dscmp .
; Compare dp1. Cun
’ Sp2

’ spZ. \

4

’ dscmp:

; DECLARE
; dp1
; sp2
’ END dscmps

,' i

; This codzs could

I4

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIII’II’IIIIIIIIIIIIIII

code sagment
assume

cdscmp proc
public
push
mov

sp2 equ

dp1_louw aqu

dp1_high equ

argbytes 2qu

PROCEDURE(dp1,

05719782

dpc_dp1_less

ck low words.

bx s
dp1_low,

dp2_low

b x ; low(dpl) <, =, > louw(dp2)

dpc_dpl_eq

dpc_
axr

ax
ax

sps bp
be
argbytes

dp1_lowy,
dp2_lows
argbytzss

by successive

dpt_less

increments.

dp1_high
dp2_high’

cs: nothing

signed 322-
to double-precision.

DWORD,
WORD;

be folded with dpcmp.,

with Single Presision’)

L )
rr 7z

converting
dpl <, =, >

bit) ancd sp2 (unsigned 16-bit).,
Return =1, C, *1 depending on

csp2) INTEGER;

but for mow it stays this way.

o s v a5 s e
rrrrvvsrzzzy

cs: cgroup

near

dscmp

bp

bps sp s save and mark stack
word ptr [bp * arg_off + 03

word ptr [bp + arg_off + 21

word ptr [hp + arg_off + 41

é

PAGE

??

4



0023

0026
Go2A
0oz2cC

002¢
0031
0034
0036

0033
0039
003a

003A
00338

- ———

003E

003t
003F

BEFFFF

837£0800
770C
720¢

8B5EQ4
395EQ086
7403
7202

40
40

5D
C20600

m
(@]
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SOURCE

Na Ne N

;/
s Check

4

e

.
’

Assume dpl < sp2

mov axs, OFFFFH

High words.

emp dpi_high, O : ; high(dp1) <.,
ja dsc_dpl_artr
jb dzc_dpl1_less

High words equal. Check low words.

mov bxs sp2 '

cmp dp1_low, bx ; lowdldp1) <,
je dsc_dpl_e

jb dec_dp1_less

;7 Get correct value in ax, by successive increments.

.
’

dsc_dp1_
“dsc_dpl_
dsc_dp1_

’

dscmp

code

grtr: inc ax
eq: inc ax
less:
mov sps bp
pop bp
ret arghbytes
endp
purgs dp1_low, dp1_high, sp?2
purge . arghbytes
encs

assume c¢s: nothing

;dsubtitle(“Double Precision Add’)

s s s aw
IIIIIIIIIIIIIIIIII‘IIIIIIIIIIIIIIII rrr vz

‘dpadd

--------

cocle

dpadd

------- -uc- .« e [ R )

Add dp1 and dp2 (un-signed,
No dectection of cverflow is preformed.

dpacdd: PROCZDURE(dp1, dp2) DWORD;
DECLARE
dip1 DWORD, ‘
dp?2 DWORD:

END dpadd;’

segment
assume Cs: cgroup

proc near
public dpadd
push br

mov bpsr sp ' J save and mark

L) .
rrrersvvr

05719782

PAGE

=, > high(sp2) ?2?

=, > low(sp2) ?2?

cdouble precision (32=bit) numbers).

5
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LOC - 0BJ

0004C13
000é6C3
goesta
000AC2
0008

0041 BB35EODS
G044 Q35204

0047 ZB46OA
004A 134406

004D 8ECO

004F 5D
0050 C€20800

0053

0053 55
G034 388:=C

0004LC3
00CsL1

MACRO ASSEM3LER

LINZ

268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
237
233
289
250
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322

SDPSUP

SOURCE

dp2_low
dp2_high
dpi_low
dp1_high
argbytes

e e wa

Add lo

dpacdd

code

sSsubtit

dsadd

No dec

rrrrrr 2y

code

dsadd -

‘sp2
dp1_low

057/16/82

equ word ptr Lbp + arg_off + 01
gqu word ptr Cbhp + arg_off + 21
equ word ptr Chp + arg_off + 43
aqu word ptr [bp + arg_off + 6]
a2qu 8
w parts, than high parts.
mov bx, dp1_louw
add bx, dp2_low
mov axs, dp1_high
adce axs, dp2_high
mowv es, ax ; es:bx now has result
mov spr bp
pop bp
ret argbhytes
endp
purge dp1_low, dp1_high
purge dp2_low, dp2_high
purga

argbytes

a2nds
assume c¢s: nothing
le( Double Precision Add with Single Preci:ion’)
HY S

Add dp1 Cunsigned 32=bit), sp2 (unsigned 16=bit) by first

converting sp2 to double-precision.

tection of overflcocw is preformed.

dsaccd: PROCEZDURE(dp1, sp2) DWORD;,
DECLARE
¢dp1 DWORD,

sp2 WORD/
END dsadd; .

ll.. .« & .
IIIIIIIIIIII’/IIIIIIIIIIIIIIIIIIIIIIIIIIII’III IIIIIIIIIIIIIIIIII

segment

assume cs: cgroup

proc near

public dsadd

push bp

mov bes, sp ; save and mark stack
equ word ptr Lbp + arg_off + 01

acu word ptr Cbhp + arg_off + 23]

PAGE
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LocC

o8J

0008C1
0006

0056
0059

085¢C
0G5F
0062

0064
0065

0068

0068
0069

835E06
035204

884608
150000

SECO

5D
20600

55
83EC

0004LC1
C004L1]
0008L12
000aAacC3]
0008

G0és3

835E08

MACRO ASSZMB

LER

e - ., o o S . o i e e e

Na Ne NE Na Ne Ne Ng e Ne NeE N8 N

SDPSUP 05/19/82 PAGE

SOURC:E
dp1_high equ word ptr LCbp + arg_off + 4]
argbytes equ 6 . ‘

;
5 Acdd low parts, then high parts.

.
’

mov bx, dpl1_low

add bxs sp2

mov ax, dpl1_high

acde ax, O ; high(sp2) =0

mov" e@ss &ax - ' ; esibx now has result
; mov sps bp

' pop bp

ret argbytes

dsadd endp

purge de_low, dp1_highs, sp2
purge argbytes

code ends
‘ assume c¢s: nothing
;Psubtitle(“Double Precision Subtract’)

a2 @ s'e 2 0 8 2 a8 5 8 8 9% « e n e a5
IIIIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIIIIIIIII AV ANV AN AV A AN AV AN N AN N AN A N N N N R

cdpsub :
Subtract dpz2 from dpl (un=-signed, double precision (32-bhit) numbers).
No dectection of cverflow is preformed.
dpsub: PROCEDURE(dp1, dp2) DWORD;
DECLARE
dp1 DWORD,
dp?2 DWORD;,
END dpsub,
,;;,};;;;;};;;;;};);;;’1,,/;'};i;ii}};;;;}i;i};}};;;;;;;};;;;};;;;};;;?;

code _ segment
assume Ccs: cgroup

dpsub proc near
public dpsub
push bp
mov bps sp ; save and mark stack
dp2_low equ word ptr [Cbp + arg_off + 03
dp2_high equ word ptr L{bp + arg_off + 2]
dpl_low equ word ptr Cbp + arg_off + 4]
dp1_high equ word ptr [hp + arg_off + 41
argbytes equ 8 :

;
s Subtract low parts, then high parts.
Y

mov bx, dp1_low



BOR&/8087/£088

LocC
006¢E

aa71
0074

o077

0079
0074

08J
ZB5EQ4

834604
134606

8£CO

5D
C20800

MACRC ASSEMABLER

LINE

378
379

330

381
382
383
384
385
386
387
388
389
390
391
392
393
3%4
395
396
397
398
399
40C
401
402
403
404
405
4056
407
403
409
410
&11
412
413
414
415
416
17

418

419
420
421
422

423

424
£25
425
427
428
429
430
431
432

SOPSUP ) 05/19/82 PAGE

SCURCE
sub bxs, dp2_louw
mov axs dpi1_high
sbb axs dp2_high
mov 2s, ax ;7 es:bx now has result
; mov spsr bp
pop bp
ret argbytes
dpsub endp
purge dp1_low, dp1_high
purge dp2_low, dp2_high
purge argbytes
‘code encds

assume c¢s: nothing
/:$subt1tle( Double Precision Subtract with Single Presicion Result )

---------------------------------- - l

..
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII’IIIIIIIIIIIII r s

s 7 .

;7 sdpsub 4
;7 Subtract dp?2 from dp1 (un=signed, double precision (22-bHit) nunmbers).,
ey returning a single praecision result (the low order part). '
77 Procedurs only needs subtract the low order words.

77

;7 scdpsub: PROCDEURE(dp1, dp2) WORD:

;s DECLARE - ’

;s ‘ dp1 DWORD,

;7 dp?2 DWORD/

;s END sdpsub;

;7

;;;;;;IIII;;;;;IIIIIIIIII;;;;;;;;;;I;;;;;I;;;;;;;;I;;;;;;;;I Frrriiiiiiiis
’7

scode segmant

; assume <c¢s: cgroup

7

sscdpsub proc near

’ public sdpsub

; push bp

; mov bps sp ; save and mark stack

; ,

;dp2_low equ word ptr LCbp + arg_otf + 0]

sdp2_high equ word ptr [bp + arg_off + 21

sdp1_louw aqu word ptr Chp + arg_off + 43

sdp1_high agu word ptr [bp * arg_off + 6]

,argbytes equ 8

ll

;s Just subtract low(dp2) from low(dp1)..

;7 v

; mov axs dp1_louw

; sub axs dp2_low

;

;7 mov sprs bp

; pop bp



LocC

007D

007D
0Q7e

55
8BEC

0004C1
00céC1]
0008L3
00046

0080
0083

0daé
00389

- 00sC

008t
008F

8B5SEQS
235E0Q04

834608
100000

5D

C20600

gnasue ' ) 05/719/82 PAGE
SQURCE

’ ret arghbytes

ssdpsub endp

purge del1_low, dp1_high
purge dp2_low, dp2_high
purge arghbytes .

code ends’
assume c¢s: nothing
3subtitle(‘Doulble Precision Subtract with Single Precision’)

IlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIII/I’IIIIII;;;;;;;;;;;

dssub .
Subtract sp2 (unsigned 1é-bit) from dp1 (unsigned 32-hit) by first
converting sp2 to double-precision. :

No cdectection of overflow is preformed.

dssub: PROCEDURE(dp1, sp2) DWORD’

DECLARE
doi DWORD/,
sp2 "WORD/

END dssub/

Me Ne Ne Ne Ne Na Ne Ne Ne Se Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne N N

s 8 » 0 v W e ey
IIIIIIIIIIIIIIIIIIIlIlIlIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIII rrrr vty

~

code sagment ‘
assume c¢cs: cgroup

dssub proc near

public <dssub
push bp
mov besr sp s save and mark stack
sp? aqu word ptr Chp + arg_off + 03
cdpl1_low aqu word ptr [bp + arg_off + 21
dp1_high aqu word ptr Chp + arg_off + 43
argbytes equ 6 ' ‘
’
s Subtract low parts, then high parts.
: .
mov ' bx, dp1_ 1ow
sub . bx, sp?2
mov axs, dp1_high
shb ax, 0 ‘ s high(sp2) =0
mov es, ax ;7 es:bx now has result
; ‘ mov sps bp
pop bp
ret argbytes
cdssub endp

purgae dp1_16m/ dp1_high, sp2
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0092

0093

55
83EC

0004LC3
C006L3
000cs8C3a
0006

3095
0098
0098
co0%0

009F
0GA2

0045
0047

O0A%
00AA

684606
F76604
8BD8
88CA

884608
F76604

03cC1
8ECO

5D
C204600
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(IR E VIRV, RV, RV, RNV}
PO NI N QUK I L Y
~N O Uy

nwm
N = -
Qo

521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539

540

541
542

SDPSUP 305/7/1%/82 PAGE
SOURCE

purge argbytes
code ends

‘ assume c¢s: nothing
;3subtitle(“Double Precision Multiply with Single Precision’)

-------------------------------------------------------------------------

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII’IIIIIIIIIIIIIIIIIIIIIIII/I’IIIIIIIIIIIIIII

s N

; dsmul
; Multiply dp1 (unsigned 32-bit), sp2 (unsigned 16-bit).
4
s No dectection of overflow is preformed.
’ ' .
; dsmul: PROCEDURE(dp1, =p2) DWORD’
; DECLARE
’ dp1 DWORD,
; sp?2 WORD,
’ END csmul;
’

8 6 2 9 4 % 5 8 2 S 8 5 2 e 8 W P E B P S B S S AN G SIS MY
IIIIIIIIII’IIIIIIIIIIIIIIIIIIIIIIIIII_IIIIIIIIIIIIII’IIIIIIIIIIII’IIIIIIII

code segment
assume Ccs: cgroup
dsmul proc near
public dsmul
push bp ,
mov bpr sp ;s save and mark stack
sp2 equ word ptr [bp + arg_off + Q1
dp1_low equ. word ptr [hp + arg_off + 2]
dp1_high equ word ptr Cbp + arg_off + 4]
wrgbyt;- : aqu o)

I

Multiple dp1_low and sp2, getting a 32-bit result.

Ne N

mov axs dpl_louw
mul sp2 s dxrax is result
mov bx, ax '
mov cxs dx ; cxibx = dpl_low * sp?2
; ) .
; Multiply dp1_high by =sp2, and acdd the low order result to the
; high order result of dp1_low * sp2. '
; .
; Thus result = , ,
; low(dp1_high * sp2) + high(dp1_low * sp2) : lowldpi_low * sp2)
’
mov axs, dp1_high
mul sp2 _ ; dx:ax = dp1_high * sp?2
acid axs CX ,
mov ess, ax : ; esibx is it!
’ mov sprs bp
pop bp

ret argbytes

10
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LocC

00AD

00AD
OGAE

03J

55
83EC

0004L1
0006C2
0004

0080
0083

0036
0033

0034

0038

834606
F76604

8eC2
8808

5D
C20400

MACRND ASSEMBLRER

snPsu? - . 05/19/82 PAGE

SOURC=
dsmul endp

purge dp1_low, dp1_high, sp2
purge argbytes

code ands
assume <c¢s: nothing

;3subtitle(’Single Precision Multiply with Oouble Precision Result’)
,;,,,;;;;;;;;;;;;;;,,,,,,,,,;);;;;};:;;i};;;;;;i;,;;;;;;;;;;,;;;;};;,/;;;
’

s dssmul

; Multiply sp1 (unsignecd 14-bit), sp2 (unsigned 16-hit).

7

;o dssmul: PROCEDURE(spl1, sp2) DWORD;

; DECLARE

’ sp'l WCRD,

’ sp2 WORD/

’ END «dssmul;

'

-
777

nnnnnnnnnnnnnnnnnnnnnnnnnnnn .

4 8 ® 3 &4 % & 6 9 8 4 8 s 83 B P R G 8N BRI L. N
IIIIIIIIIIIIIII’IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

code segment
assume ¢€S: cgroup

dssmul proc near
public «dssmul
push be
mov bps sp s save and mark stack
snp? aqu word ptr [bp + arg_off + 0]
sp1 equ word ptr Chp + arg_off + 21
argbytes equ - 4
; ,
mov ax, spl
mul sp2 "7 dxtax = spl * sp?
mov ess dx \ ; es = high(sp1 * sp2)
mov bx, ax ; bx = louw(spl * sp2)
; mov sprs. bp
pop . bp .
ret: argbytes
dssmul . endp
nurge spls, sp2
purge argbytes
code . ands

assumz cs: nothing
;3subtitle(’Double Precision Divide by Single Precision')

I

dsdiv . ,
Divide dp?1 . (unsigned 32=bit) by sp?2 (unsigned 16~-bit) and return
double precision result.

Ne “Ne N

11



S086/2087/8082 MACRO ASSEMBLER

Loc

. 00BE

00BE
008F

03J

55
BBEC

0004LC3

0006L3
0008LC1]

0006

0oc1
00oC4
00cCs
goce

00C3
00CE

0001

0003
" 0004

8B4608
3302
F77604
8zCO

884606
F77604

8808

5D

C205600

LINE

598
599
é00C
601
602
603
504
605
606
€07
608
609
610
611
612
613
614
615
616
€17
518
619
620

621

622
623
624
625
626
627
628
629
630
631
632
633
624
635

636

637
638
639
£40

641

Cé42
(643

644
45
646
647
648
649
650
651
652

SDPSUP

SOURC:E

(see b

NE e Ne Na Ne Ne Ne Ne Na Ne N

code

dsdiv

3p?
dp1_louw
dp1_high
argbytes
dp1_hi

Thus,

first

© e Ne we %o Ve Na Ne N Ne Ne Ne Ne N

Ne

- dsdiv

(R : dpl1_low) /

elow proof).

“cdsdive: PROCEDU

DECLARE
dp1
sp2

END. cdsdivs

segmen
assume

nroc
public
push
mov

aqgu
equ
equ
eqgu

gh = Q % sp2 +

dp1 / 'sp?2

wuouu

Q

division.

mov
xor
cdiv
mov

mov
cdiv

mov

mov
pop
ret

-endp

purge
purge

Divide by zero is still
RE(dp1, sp2) DWORD;

DWORD,
WORD:,

t
cs: cgroup

near
desdiv

be

bprs sp s save

word ptr Cbp *+ arg_off
word ptr Cbp + arg_off
word ptr LCbp + arg_off
)

Ra

: (R : dp1_low) / s3p2

axs, dpt_high
dx, dx

sp2

es, ax

ax, dpl_low
sg2

bx, ax
spsr bp

bp
argbytes

dp1_low, dpt1_high, sp?2
argbytes

05/19/82 PAGE

No overflow can occur, since a double precision result is returned

a problem.:

ll....ll.‘.l.l.';... .. - 5 u L I ® @ & & € W ® 9 F 5 & 5 5 0 & 8O a0 e
T A A NN NN NN NN NN NN NN NN NN RN NN NN NN NN SN NN E NSRS EE NN
.

and mark stack

+ 03
+ 2]
+ 4]

\

(2%%16 * (Q * gp2 + R)Y + dp1_low) / sp2
T (2%%x16 % Q *x sp2 + 2%*x16 * R + dp1_low) / sp2
2*xx16 * Q + (2*%16 * R + dpl1_low) / sp2

sp?2 "can’t" overflow, since 0 <= R < sp2, by the

(Is it obvious that I‘ve never done multiple=pracision division befora?)

< x

o Ne
i n
P
“~
()
x
]
[ )

(R :.dp1_low> !/ sp2

e

bx = (R : cdp1_low) / spi

A Y]
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8086/23087/8088

LocC

MACRO ASSEMRBLER

osJ LINE
653
654
655
656
657
£58
659
€50
661
662
€63
664

665

€66
€67
€68
669
670
£71
672
- 673
€74
675
67¢
677
672
679
680
681
€82
633
684

635

686
€87
688
689
690
691
692
€53
€94

695

696
£97
£98
€99
700
701
702
703
704
705
706
707

SDPSUP 05/19/22 PAGE
SOURCE
code ends
assume c¢s: nothing ‘
;78%subtitle(’Double Precision Modulo by Single Precision”’)
PP PP I I I IR I PRI PRI PRI P I PR E IR
’’ '
s+ sdsmod - .
;7 " Divide dp1 (unsigned 32-bit) by sp2 (unsighned 16=-bit) and raturn
Hy remainder after division. '
.
/7 Uses same algorithm as dsdiv, only returns remainder.
;7 '
y scdsmocd: PROCEDURE(dp1, sp2) WORD;
;7 DECLARE '
;7 dp1 DWORD,
;7 sp2 WORD,
;7 END sdsmod;
;7
FI7 707777770770 077057700 5000000377 007070000000000002050007770000750500557
;
rcodse segment
'’ assumg cs: cgroup
’
;sdsmod proc nzar
; public sdsmod
’ push be .
’ mov bprs sp .7 save and mark stack
7
rsp2 equ word ptr Chp + arg_off + 01
“sdp1_low agu word ptr Lbp + arg_off + 23]
;dp1_high equ word ptr Chp + arg_off + 41
rarghbytes equ é
;7
; mov axs, dp1_high
’ xor dx, dx
; div sp?2 ; dx = R, ax = Q
;
;. mov axs dpl1_louw
; div sp2 : ; (R : dp1_low) [/ sp2
7
; mov axs, dx ;/ get final remainder.
’
;i mov - sprs bp
; ' pop be
; ret argbytes
ssdsmod encdp
’
; purge dp1_low, dpl_high, sp2
; purgs argbytes
; .
rcode ends
; ' assume c¢cs: nothing ‘
;3subtitle(’Double Divide by Single with Single Result’)
NN DRSNS RD NN NN NN
f .
5 sdsdiv

1



8086/8087/8088 MACRO ASSEZMBLER

LoC o08J

0007

0007 55
00D8 8BEC

000402
0006C3
0o00sC3
0006

O0DA 834606

00DD 885608
00e0 F77604

00E3 5D
- 00E4 C20600

SDPSUP

Cverfl

code
"edsdiv

sp2

dp1_low
<p1_high

argbytes
’

scsdiv

code

05/19/82 PAGE

Divicde dp1 (unsigned 32=bit) by sp2 (unsigned 16-bit) and return
single precision result.

ow can occur, and is detected by the harduware (int 0).

scdediv:
DECLARE

dp1

spZ

END sdscdiv,

segment
assume

proc
public
push
mov

equ
equ
a2qu
aqu

mov
mov
div

mov
pop
ret
endp

purge
purge

ends
assume

ancl

PROCEDURE(dp1, sp2)

DWORD~,
WORD/

ccccc

cs: cgroup

near
sdsdiv
bp

bps sp

word ptr Chp
worc ptr Chp
word ptr Chp
6

axs, dpl1_low
dx, dp1_high
sp?e

spr bp

.bp

arghytes

dp1_low, dp1
arghytes

cs: nothing

WORD/

; save
+ arg_off

+ arg_off
+ arg_off

_high, sp2

and mark staclk
+ 01

+ 2]
+ 43

Qs dx = R

14



ANRE/RANORT/AN2A MACRO ASSIMBLAR S2PSuUP ‘ 05719782 PAGE 15

XREF SYMBOL TABLE LISTING

NAME TYPE VALUE ATTRIBUTES, XREFS
?7SEG « & o o SEGHMENT SIZE=0000H PARA PUBLIC

ARG_OFF . o o+ NUMBER 0004H 378 143 144 145 146 209 210 211 269 270 271 272 321 322 323 369 370 371 372 467 468 469
516 517 518 572 573 618 619 620 729 730 731

ARGBYTESs & &« —=PURGED-- 1478 174 179P 212# 238 242P 273#% 287 292P 3244 338 342pP 373% 337 392P 470#% 484 488P 5194
542 544P 5747 584 588P 6214 647 651P 732# 740 744P

CGROUP. « o « GROUP CoD= 42% 136 202 262 314 362 460 509 565 611 722

CODE. & & & o SEGMENT SIZE=00E7H WORD PUBLIC “CODE’ 394 40 42 135 181 201 244 261 294 313 344 361 394 459 490
508 548 564 590 610 653 721 745 - :

DP1_HIGH. « . ==PURGED-- 1464 156 177P 2117 220 241P 272# 280 290P 323# 331 341P 3727 380 390P. 46%# 477 487P 518F
534 545P &20# 635 &50P 731% 735 743P :

DP1_LOW . & o =-PURGED-- 1454 163 177P 210# 227 241P 2718 277 290P 322# 328 341P 371# 377 390P 468% 474 487P 517+#

' 523 545P &194% 640 650P 7307 734 743P :
OP2_HIGH. -—-PURGED-- 144% 155 178P 270% 281 291P 370# 381 391pP
DP2_LOW . .

: « ——PURGED-- 143% 162 178P 2694 278 291P 269# 378 391°P
DPADD o & & & :

L NEAR 003EH4 CODE PUBLIC 2644 265 288
DPC_DP1_EQ. L NEAR 0C18H CODE 164 170#
DPC_DP1_GRTR. L NEAR 001AH CODE 157 169#
DPC_DP1_LESS. L NEAR 001CH COGE 158 165 171#%
DPCMP « « - « L NEAR 0000H CODE PURLIC 138# 139 175
DPSUB « « » « L NEAR 0048H CODE PUBLIC 364# 365 388
DSADD - « . « L NEAR 0053H CODE PUBLIC 316# 317 339
DSC_DP1_EQ. . L NEAR 003%H CODE 228 234%# ‘
DSC_OP1_GRTR. L NEAR 0C33H CODE 221 233%#
DSC_DP1_LESS. L NEAR 003AH CODE 222 229 235¢%
DSCMP . . « . L NEAR D020H CODE PUBLIC 204# 205 239
DSDIV « « » « L NEAR Q0BEH CODE PUBLIC 413# 614 648
DSMUL « « + « L NEAR 00?2H CODE PUBLIC 5114 512 543
DSSMUL. . » « L NEAR  Q0ADH  CODE PUBLIC 567# 568 585
DSSUB « « « « L NEAR 007DH CODE PUBLIC 442F 443 485
SDSDIV.e o« « « L NEAR 00D7H CODE PUBLIC 724% 725 741
SP1 & « &« &« &« =—PURGED=-- 573% 576 587°P '
SP2 ¢ 4 o o

--PURGED-- 209% 226 241P 321# 329 341P 467# 475 487P 5164 524 535 545P 572# 577 587P &18# 637 641 -
650P 7254 7326 743P ‘ ‘

END GF SYMBOL TABLE LISTING

ASSEMBLY COMPLZTE, NO ERRORS FOUND



