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REQUIREMENTS
1.1 Memory

1.3

1.4

1K or larger alterable memory
FEguipment
NOVA central processor

External Subroutines

None
Other

None

OPERATING PROCEDURE

2.1

Calling Segquence

JSR .DSUB
address of higher order word of subtrahend

return

Input Format

The minuend is passed in AC{, ACl (high order,

low order). The subtrahend must be in two
consecutive memory vords, higher order followed by
lover order. The word following the JSR .DSUB
should contain the address of the higher order word
of the subtrahend.

OQutput Format

The double precision difference is returned in ACf,
AC1 (high order, low order).

Error Returns

None



2.5 State of Active Registers upon Exit
ACg, ACl, 2C3, and Carry are destroyed by .DSUB.
AC2 remains unchanged.

2.¢ Cautions to Userx
No check is made for overflow. Incorrect results
will be obtained if differences exceed 2%*31-1 in
magnitude.

DISCUSSION

3.1 Algorithms
The double subtract algorithm is based on the fact
that the low order vord of a two's complement,
double precision number may be considered an unsigned
binary number. The low order words are subtracted.
If no "borrow" occurred from the high order, the
high order words are also subtracted. Otherwise, 1
is subtracted from the results of the high order sub-
traction to compensate for the "borrow". (Note
that the latter can be accomplished with one instruc-
tion, ADC.)

3,2 Limitations and Accuracy
The routine is exact provided the magnitude of the
result does not exceed 2%*31-1.

3.3 Size and Timing
The routine is 15 (octal) words in length.
Execution time is 54.9 jt seconds.

3.4 References
See section 2.2 of "How to Use the NOVA" for a
further discussion of double precision arithmetic.

3.5 Flow Diagrams

Nene



5.

EXAMPLES AND APPLICATIONS

An ASCII source tape of .DSUB is provided with the NOVA
software, This tape should be edited into user software
that requires double precision subtraction.

PROGRAM LISTING

A listing of .DSUB follows. No origin has been given,
enabling the user to edit the source anywhere within his

routines,



3 BUBTRACTION

H o TR B IFVRRENCE OF TWO DOUBLE PRECISION TWO®S
3 COMPLEMENT INTEGEKS

5 INPUT: gl IN ACHBs ACT (HIGH AND LOW)

3 ADDRESS OF D2 IN WORD AFTER JSR
3 QUTPUT: U1-b2 IN ACG, ACI (HIGH AND LOW
P CALLING SEQUENCE:

3 JoK s DSUR

3 ADDRESS OF SECOND OPERAND

3 KETURN

3 CAUTION: NU CHECK 13 MADE FOR QVERFLOW

3 UNCHANGED ¢ ACE

3 DESTROYED: ALY, AC1s AC3, CARRY

GUGDE 854814 -DSUB:  STA 35 .BESS 3 SAVE RETURH
BYedl ©BL5uUELI3 STa 2,.BEé@z 3 %5AVE ACZ

Q68B2 B35408 LbA 3,0:3 3 ADDHESS OF D2
BEBB3 231498 LDA 25053 3 HIGH ORDER OF D2
Yoev4 835401 LA 32153 '3 LOW ORDER OF D2
Bov8s 166423 SUBZ 351:SNC § LOW ORDER 3UBTRACT
ABB06 142081 ADC Z258.5KP 3 BUORROYW

BoGaT 142400 SUB 2.9 3 NO BORROW

89818 838813 LA 2, -BEE2 3 HRESTORE AC2
0@l BlYgla IS5Z .BES3 5 BUMP RETURN
geoiz ge2gi14 JMP 8L BESE 3 AND RETURN

VERL3 UPEdsBe -BEEZ2: 9 3 #5AVE AaC2

@oBle DRBUBE -BES3: @ 7 SavE RETURN
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