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Double Precision Binary to BCD

TAPES

ASCII cSource: 090-000034
ABSTRACT

This routine converts a double precision binary number to its
eight digit BCD equivalent.
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REQUIREMENTS
1.1 Memoxry

1.2

1.3

1.4

1K or larger alterable memory.
Eguipment
NOVA central processor.

External Subroutines

Unsigned divide (.,DIVU) is required.
Other

None.

OPERATING PROCEDURE

2.1

2.3

Calling Secuence

JSR  .DBEC
return

Tnout Format

A positive, double precision binary number in ACZ
(high order), ACLl (low order).

Output Format

The eight digit (32-bit) BCD ecuivalent in ACYH
(high order), ACl (low order).

Error Returns

If a number greater than 99,999,999 is input for
conversion, Carry is set to indicate an error
(only eight digits of BCD information can be
accomodated in 32 bits). If the conversion is
performed, Carry will be zero on return.
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S+ate of Active Registers upon Exit

AC2 is unchanged. AC#, ACl, AC3, and Carry are
destroyed.

Cautions to User

None.

DISCUSSION

3.1

3.2

Algorithms

The binary input is compared to 100 ,99%,82%. 1f
greater than or equal to, Carry is set to indicate
an error and return is made. Otherwise, consider
the input as

B=H*1f,J0% + L
where H and L are integers in the range
RN
7 4 %Lj £ 9,999.

Since only four BCD digits can be accomodated in

a 16-bit register, H and L, represented in BCD,
would be precisely the results desired. Further,

H and L satisfy the algebraic definition of division
of B by 1¢,0#¢¢, with H = guotient and L = remainder.
The algorithm thus consists of a division of the
input by 1¢,#¢7 and single precision binary to

BCD conversions on the quotient (to produce the
high order result) and the remainder (to produce

the low order result). The single precision
conversion is performed by successively subtracting
appropriate powers of ten from the binary input

(see References).

Limitations and Accuracy

The routine is exact for all binary values less

than 10¢,%9%,7%7 decimal.



3.3 Size and Timing

The routine is 57 (octal) words in length.
Average execution time (incluling the divide) is
1#18 + N * 14,1 M seconds
where N is the sum of the digits of the result.
For example, the worst case is 99,999,999 which

gives an execution time cof

17418 + ¢ * 8 * 14,1 = 2,733 milliseconds.

3.4 References

A description of the single precision binary to
BCD conversion algorithm is described by write-up
093~000024.

3.5 Flow Diagrams

None,

EXAMPLES AND APPLICATIONS

The ASCII source of .DBCB is provided with the NOVA
software. This tape should be edited into the user
source that requires this type conversion.

PROGRAM LISTING

A listing of .DBCB follows. No origin is given in the
source, enabling the tape to be edited anywhere within
a user routine,



3 CONVERT A DOUBLE PRECISION BINARY NUMBEK
TO A DOUBLE PrRECISION BCD NUMBER

e

3 OINPUT: AN UNSIGNED DOUBLE PRECISIUN BINARY
H _ NUMBER IN ACYG. AC1 (HIGH, LOW}
5 QUTPUT: THE BCD EQUIVALENT IN ACG, AC1 (HIGH,
3 LOWS
3 CALLING SEQUENCE:
H JIR «UBBC
3 RETURN
3 ERROR CONDITIONS IF ACZ, ACY CONTAIN A NUMBEK
3 GREATER THAN 99999999, NUO CONVERSION
3 Wit TAKE PLACE AND CArRKY WILL BE SET
3 UNCHANGED: AC2
: DESTHOYED: ACHBs ACLs AC3. CARRY
3 REQUIRES: SUIVU (UNSIGNED DIVIOE?

@082 254842 -DBBU: STA 3,.FE63 3 SAVE RETURN

Byger 838852 T LDA 2, .FB2¢ 3 OGET 108,000.000

DOQB2 B34853 LOA Js.F3B20+1

28983 112832 BDCEF B,2:520

Y8004 02012 JHMP sFB99 £ OINPUT OXK

BEBegs 112445 SURBO @,255NK

2oBvse 1360642 ARCO 123820

2oBeT 292642 JMEP BLFRBES F ERROR CARRY IS 527

P@G10 @30¥54 ~FB99: LDA Z2,.FB2l

gegi1l predss JOSK 8.F831 3 DIVIDE BY 14.294
Booie gapsat STH GeaFBLE 3 SAVE REMALNDER
28813 @422 JSR «FB5Y 3 CONVERT HIGH URDER
Bovi4 449054 STA BeefFBll 3 SAVE RESULTS HIGH
215 ¥24847 LA 12-FB10

geelse vG4aB22 JakK «FB>33 3 CONVERT LOW OHDER
devrl 195429 MOVE 21

RAA20 428259 LDA @s-FB11 3 ORESULTS TO ACY. AUL

gagzy vwzo4a2 JMP 8LFE23



i

pegza
BB023
BoBz4a

80625
2826
gus21
Gu83¢
28831
vapaz
26833
viaada
28835
“p836
Bge31
0B 40
LEv4l

2av4a2

QERas
0044
B@345
ZaB40

20047
Geose
@au51

28852
BEus3
Baesc4

28055
BEa56

B38855
$¥508851
182409

B32851
gigesi
191128
181123
191129
191129
146422
121481
147001
Ggeasa
151224
DEBBES
BOL400

260502

poggpi2
BB1To9
GwooL4a4
gaeeiz
BoBudt
BBeele

Boueas
B2088¢
Bwoeead

ap2765
160432
Balaze

BoEB43
aBaas’

3 CONVERT BInaxy IN ACI T0O BCD IN ALY

«FB593

«FB51:

«~FB93:

<FBES:

«FBIGS
«FHILS
sFB12¢%
«FB2a:
FB21:

«FB3G:
sFB31s

LA 2,.FB39
SThA 22.FB1EZ
S5uUB 8,8

LDA 2,8.FB12
I52 »FBig
MOVEL 8,9
MOVEL 850
MOVEL 8.0
MOVZEL 8.0
SUBE 251570
INC B:0s5KP
ADD 251,35KF
JMP . FBLH1
MOVER 25252 5ER
JmpP .FB52
JMP @s3

«RDX 18
1650
1948

1g

+RODX 8

&S W

2765
166409
23428

«F335
SO IV

Y

‘e

Yon

e Wi Wx s e

We Wy W e

e We W W

e

ADDRESS OF POWER OF TEN TABLE
SAVE 1T
CLEAR ACO

GET POWER OF TEN »
BUMP TGO NEXT ENTRY

DOES POWER OF 18 GO IN?
YESs BUMP BDC OGUTPUT
NG, RESTORE ACH
SUBTRACT AGAIN

DONE IF 10%%2

NO. CONTINUE

YES> RETURN

SAVE RETURN

10%%3
10 #%2
10%%1
10%%0

SAVE REMAINDEXR

SAVE HIGH ORDER RESULTS
POINTER TO CURRENT POWER OF
TEN

19#%9 (ERROR TEST)
1@%x4

ADDRESS OF POWER OF TEN TABLE
UNSIGNED DIVIDE REQUIRED
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