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ABSTRACT

This routine divides a double precision, two's complement,
fixed point numuer by a single precision, two's complement,
fixed point number. The result is a single precision, two's
cumplement guotient and a single precision, two's complement

romainder.
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REQUIREMENTS

1.1 Memorxy

1K or larger alterable memory
1.2 Eguipment
NOVA central processor

1.3 External Subroutines

Unsigned divide (.DIVU)
1.4 Other
None

OPERATING PROCEDURE

2.1 Calling Seguence

JSR DIV
return

2.2 Input Format

Dividend in ACZ (high order) and ACl (low order).
Divisor in AC2.

2.3 Output Format

Quotient in ACl., Remainder in AC# (same sign as
dividend).

2.4 Error Returns

An error results if the magnitude of the guotient
exceeds 2**15-1, 1In this case, Carry will be set
and no division takes place, If the division is
correctly executed, Carry will be zero.
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2.5 State of Active Registers upon Exit

ACY, ACl, AC3, and Carry are destroyed.
AC2 remains unchanged.

2.6 Cautions to User
None

DISCUSSION

3.1 Algorithms
The .DIV routine remembers the signs of the dividend
and divisor and calls the unsigned divide routine using
the absolute values of the operands. If either the
unsigned divide routine indicates an error, or the
guotient exceeds 2**15-1, Carry is set, the ACs
restored, and control is returned. Otherwise, the
signs of the results are determined from the operand
signs. The remainder is the same gign as the dividend.
The quotient is signed according to the algebraic
rules for division.

3.2 Limitations and Accuracy
The routine is exact.

3.3 Size and Timing
The routine requires 45 (octal) words of storage
in addition to the unsigned divide routine.
Average execution, time is approximately 122 u
seconds in addition to the unsigned divide time.
The average time for an unsigned divide is
approximately 483 u seconds for a total average
execution time of 605 u seconds.

3.4 References

See write-up 093-000016 for a description of the
unsigned divide routine,
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3.5 Flow Diagrams

Ncne
EXAMPIES AND APPLICATIONS
Nonc
PROGRAM LISTING

A listing of .DIV follows. No origin is used in the source,
enabling the user to edit the routine anywhere into his

program,
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333831
vd322
252673
2aa24
28285
Bw3sas
33347
2231¢
333811
23312
23413
Ba214

82215
22016

88317
aaz2ag
23821
23322

258623
d8é24

&54742
353241
V44343
843337
155182
158403
176569
175128
121113
233816

175492

124434
186331

188433

654343
206344
A33241
1251933
125282

322334
334843

3 SIGNED DIVIDE
3 DIVIDES TWJ) FIXED POINT» TWO®S COMPLEMENT NUMBERS

3 INPUT:
2

3 JUTPUT:

N1 IN ACZ AND ACI (HIGH ANMD LIWX» N2 IN

AC2

N17NZ 2

3 CALLING SE@UJENCE

e e

e W e e e

J3R

SDIV

RETURN

DESTRIYED:
UNCHANGED?

$ REQUIRES:

«DIV:

cAC?9s.

STA
ST4
57TA
STA

REMAINDER IN AC2 (3AME SIGN AS
DIVIDEND?
QUITIENT InN ACH

AC3, ACls AC3s CARRY

ACZ

EACEPTIONAL CIONDITIONS

+DIVY

32.AC33.
25 - ACI2
1, -AC31
@s+AC33

MJYL 2s 3s SEC

NEG

22

SuU8CL 3.3
MIVEL 353
MIVL# 8585 SN

Jup

ING

NEG
CoM
NEG
sSTA

J5R
LDA

fAC99
33

151232R
Bs 35 SAP
G0

3»AC10

2.AC33
2: . ACE2

MIVL 1s1s5NC

MOVR 1:12S5ZC

JMp
LBA

<AC98
3:+AC12

IF THE MAGNITUDE OF THE
QUITIENT EXCEEDS
2%%15~1»s CARRY IS SET AND
THE DIVIDEND REMAINS UNCHANGED
OTHERWISE, CARRY WILL BZ 3

(UNSIGNED DIVIDE)

SAVE RETURN
SAVE DIVISIR
SAVE DIVIDEND

e Wwa wo

3 CHECY SIGN OF DIVISOR

3 FORM ABSILUTE VAaLUz

3 SAVE SIGN OF DIVISOR IN ACS3
$ POSITION IN BIT 14

: TEST SIGN OF DIVIDEND

3 PISITIVE» BIT 15 J2F ACS3

3 CONTAINS SIGN OF DIVIDEND

3 SIGN OF DIVIDEND TO

3 AC3 BIT 15

3 FORM ABS. VALUE OF DIVIDEND
3 FLAG WORD FOR SIGNS OF

3 REMAINDER AND GUOTIENT

3 CALL -DIVI (UNSIGNED DIVIOE?
3 RESTORE AC2

3 IF 3SIGN BIT SET».

3 QUOITIENT CAN'T

3 BE REPRESENTED IN 16 BITS

3 1IF CARRY SET» «DIVU GﬂVE

3 ERROR RETURN

3 ERROR, RETURN WITH CARRY SET
3 GET FLAG WIRD
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28325
32a26
ge227
#3339
33e31
%3332
23833

823834
23035
@0836

83837
30942
8eval
22242

88343

B2e44

175283
174391
186408
175283
1244009
1750828
382842

82937
224642
822842

630002
22883689
392890
2680092

Gaesed

0203544

e e e e e e

«AC?83

«ACHE2:
«ACBI1
2 ACB23
«ACHA3s

{ﬁ8333

.ACBB:

THESE ARE:

AC3 CONTAINS FOUR POSSIBLE COMBINATIONS
29 @ POSITIVE, R POSITIVE

21 @ NEGATIVE, R NEGATIVE
18 @ NEGATIVE, R POSITIVE
11 @ POSITIVE, R NEGATIVE

MOVR 3» 35 SNC
COM 3,23, 53¢P
NEG 6.8

MOVR 3,32 SNC
NEG 1.1

MOVZ 3.3

JMP @.ACA3

LDA B,.AC28
LBA 1-+ACE!
JMP @.ACG3

@ vuwee

«DIVU

e e W G Wa W e

e Ne

W o W ‘e

e e

TEST REMAINDER SIGN
POSITIVE

REMAINDER IS NEGATIVE
TEST QUOTIENT SIGN
QUOTIENT IS NEGATIVE
CLLEAR CARRY

RETURN

DIVIDE ERROR
RESTORE DIVIDEND
RETURN, CARRY IS SET

SAVE DIVIDEND
SAVE DIVIDEND
SAVE AC2
SAVE AC3

SIGN OF QUOTIENT AND
REMAINDER FLAG WORD

UNSIGNED INTEGER DIVIDE
ROUTINE ADDRESS
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