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ASCII Source: 0°20~-000020

ABSTRACT

This routine multiplies two unsigned, 16-bit numbers to form

an unsigned 32-bit proeduct.
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PEQUIREMENTS
1.1 Memory

1.2

1.3

1.4

1K or larger alterable memory
Enuipment
NOVA central processor

External Subroutines

None
Other

None

OPEPATING PROCEDURES

2,1

2,2

Calling Sequence

To multiply ACl by AC2,

JSR MPYU
return

To multiply ACl by AC2 and add the result to ACH

JSR . MPYA
return

Input Format

The unsigned multiplicand is passed in ACZ, the mul-
tiplier in ACl, If entry is made to ,MPYA, the
product is added to the contents of ACO to form the
final result,

Outpnt Format

The 32-bit result will be returned in AC@®, ACl (high
order, low order).



2.4

2,5

2,6

FError Returns

None

State of Active Begisters upon Exit

AC2 and Carry remain unchanged, ACf, ACl, and AC3
are destroyed,

Cantions +o User

None

DISCUSSION

3.1

3.3

3.4

3,5

Algorithms

The unsigned multiply routine performs 16 iterations
to form the 32-bit product. At each step, a bit of
the multiplier is examined., If the bit is a 1, the
multiplicand is added to a running partial sum and
the sum is shifted right one position, If the bit
is a @, the partial sum is merely shifted right.

Limitations and Accuracy
The routine is exact.

Size and Timing

Unsigned multiply is 14 (octal) words in length,
Averaga sxecution time is 340 u seconds,

Refarencos

Section 2.2 of "How to Use the NOVA" contains a
further discussion of unsigned multiply.

Flow Diagrams

Not applicable.



EXAMPLES AND APPLICATIONS

The source tape of .MPYU is provided with the NOVA soft-
ware. This tape can be directly edited into user programs
that require unsigned muliiply.

This routine is called by a number of other programs in
the Math Library.

PROCRAM LISTING

A listing of .MPYU follows, No origin is given in the
source, enabling the user to edit this subroutine any-
where within his programs,
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UNSTGNED MULTIPLY
MULTIPLIES TWO UNSIGNEDRs FIXED POINT, SINGLE
PRECISION NUMBERS

INPUT e NI OIN ACH, NZ IN aC2
OUTPUL 2 NI%NZ, HIGH ORDER IN AC®, LOW ORDER
ALY

CALLING SEQUENCE:

JSK » MPYU

KETURN
InPdY e N2 IN ACEs NI IN ACI, N2 IN ACZ2
QUTPUT : NG + NIFNZs HIGH ORDER IN ACU, LOW

ORDER IN ALY
CALLING SEQUENCE
JEK «MPYA
RETURN

DESTROYED: AL, ACLs ACLS
UNCHANGED @ ACZs CARRY

IN

«MPYU:  SUBC ©.9 3 ULEAR ACUGs DONTT DISTURBS
3 CARRY
+MPYA:  STA 3,-LUDB83 P EAVE ACSE
LA 3e.UR20 ¢ 16 TIMES THRJY LOOP
20HI%: MOVK 1e.1s8NO P CHECK NEXT MULTIPLIER BIT
MOVR Q855K 3 Bs JUST SHIFT
AUDER 2,0 3 1, ADD MULTIPLICAND AMND SHIFT
ING 5-,3.55K 3 CHECK FOR 1é6fH TIME THRY
JMP e 0BYY 3 NOs CONTINUE
HOVCR 151 3 YESs SHIFT LAST LOW BIT
3 IROTE IT WAS COMPLEMENTED BY
PP INAL INC?
JMP 2.0B03 3 ORETURN
sGBB3: @ 3 RETURN ADDRESS
« B2  ~248 3 =16 DECIMAL
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