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ABSTRACT

This routine converts an ASCII character string of decimal
digits tc a double precision, two's complement number.
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2.

REQUIREMENTS
1.1 Hemoxry

1.2

l.3

1.4

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

External Subroutines

A user supplied "get a character" routine (see
2.2) and possibly a user supplied "accept a
character"” routine (see 2.1).

Other

None.

OPERATING PROCEDURE

2.1

Calling Seguence

Two entry points are provided. The first is a normal
entry, while the second is for the user who needs an
indication that a number is requested. The normal
entry is called by

JSR .DDB
return

If an indication is needed, entry is made by

JSR .DDBI
return

If this second entry is used, the user must provide
the address of a routine in location 41 of page zero
that will accept the indication. Indication will be
an ASCII "D" (for double precision integer) followed
by a null character. These two characters are passed
separately, right adjusted in ACg (bit 8 = #), using
two successive calls to the user. The user need

not save any registers (except AC3 if used) or Carry.
Return should be made by JMP #, 3.



Input Format

Input characters will be recuested by calling

a user "get a charactexr” routine., The address

of this routine must be stored in location 4%

of page zero. This user routine must be provided.
This routine should return an ASCII character right
adjusted in ACHZ with bit 8 = ¢ for each call.

Input should be of the form:

SDD...DD(break)
where "S" represents the sign ("-" required,
“+" optional), "D" represents an ASCII decimal
digit, and "break" is any ASCII character other
than a digit.

Cutput Format

Upon exit, ACZ will contain the break character.
ACl and AC2 will contain the double precision,
two's complement binary ecuivalent of the input.
AC1l contains high order, AC2 low order.

Error Returns

None.

State of Active Registers upon Exit

All accumulators and Carry are destroyed.

Cautions to User

An indefinite stream of decimal digits will be
accepted as input. However, the result will be

N mod 2%%*31

where N represents the input number. For example,
2,147,483,655 (2%%31 + 7) converts to 7.



3. DISCUSSION

3.1 Algorithms

The sign is processed (if given) and a flag set
for later use in determining whether to negate
the magnitude of the result., A character is recuested
and checked for a decimal digit. If not, the routine
terminates with the character in ACZ as the break.
Otherwise, the ASCII digit is reduced to the binary
range

74D K9
and is added to a running Horner's sum
(initially zerc). If S; is the former sum,
this procedure is

Sij+1 =—S3 * 14 + D

where S;,, becomes the new sum, For example if

six digits, D(5) to D(Z), are returned before
the break, the result is

((((D(5)*17+D(4) ) *1g+D(3) ) *1g+D(2) ) *17+D(1) ) *14+D (%) .

3.2 Limitations and Accuracy

The result is
N mod 2%*31
where N represents the decimal input.

3.3 Size and Timing

The routine is 77 {(octal) words in length.
Execution time is approximately
124,7 + I * 125.5 jJ seconds

where I is the number of decimal digits in the
input. For example, =-147,936 recuires

124.,7 + 6 * 125.5 = ,877 milliseconds.



3.4 References

Write-up 093-000025 describes single precision
decimal to binary.

3.5 Flow Diagrams

None.

EXAMPLES AND APPLICATICHNS

The ASCII source of double precision decimal to
binary is provided with the NOVA software. If a
user recuires this program, the tape should be
edited into the user source.

PROGRAM LISTING

A listing of .DDB follows. No origin is given in
the source, enabling the user to edit the tape any-
where within his routine,
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CONVERT AN ASCII CHARACTER STRING TO A DOUBLE
PRECISION BINARY NUMBER

INPUT: CALLS A GET CHARACTER ROUTINE WHOSE
ADDRESS mMUST BE STORED IN LOCATION
4% OF FAGE Yo
CHARACTERS MUST BF RETURNED
RIGHT ADJUSTED IN ACO WITH BIT 8 = .
+ 18 OPTIONAL FOR POSITIVE NUMBEHS
- MUST BE GIVEN FOR NEGATIVE NUMBERS
INPUT OF FORM:

SDDe s « DD{BREAKD

§ IS THE SI6GN (IF GIVEN?, D IS A
DECIAML DIGLIT
THE BREAK CHARACTER IS ANY CHARACTEKR

OTHER THAN A DECIMAL DIGLT

s QUTPUT: ACG CONTAINS THE BREAK CHARACTER
3 ACLs AC2 CONTAIN THE BINARY RESULTS
H OF THE CONVERSION
: CALLING SEQUENCE:
H JSR < DDR
$ RETURN
: IF AN INDICATION IS DESIRED TO SIGNAL CHARACTERS
; ARFE REQUESTED, CALLING SEQUENCE [5:
3 JER s DDBI
3 RETURN
: AN ASCIT DY FOLLOWRD RY & NULL WORD
: WILL BFE TRANSMITTED via ACO TO A& PUT
5 CHARACTER ROUTINE WHOSE ADDRESS MUST
: BE IN LOCATION 41 OQF PAGE @
: CAUTION: THE ABSOLUTE VALUE OF THE RESULT
H IS N MOD 2%%31s
: DESTROYED: ALL ACS AND CARRY
s DDBI: STA 3:=F(C03 3 SAVYE RETURN
LDA ¢, .F(028 $ SEND DY
JER @.FC4l
SUR 85,9
JER B8.FC4l $ SEND NULL
JMP .2
- DDA STA 3:,.F(CQ23 ¢ SAVE RETURN

SUB #,0

STA @2:.FC1Y
STA G5.FCLHE
STA BsaFCi11+1

CLEAR SICGN WORD
CLEAR RESULT WORDS
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Be813
69814
Beo1S
Goe1e
28817
Pee206
282021
geg22
29623
Begra
28025
20626
peg27
20830

2@031
20032
229233
#0034
20935
2036
02037
020 49
20041
92042
28043
22844
22945
29246
62847
20059
202251
29052

a2es3

8854
20855
gaese
gessy
20369
a0a61
goae2
GeBas
0064
BEG6S

CE6B 40
924873
186485
goege3
BzagT4
166484
go0Eza
018887
Bo6D4AG
@G24875
B36876
142633
166832
gagese

1824006
Bza87@
238871
151129
125199
151129
125160
G487 1
173822
125400
B34870
167606

151128
1251680

t13@22
125480
PaqzEvo
B50871

@ueaza

G24270
38671
125120
125220
214867
Ga2866
150464
124681

124408

BB2966

JFC991
s FLC98:

«FC2T7s

JSR
LDA
sUB
JEP
LDA
suB
JWP
152
JER

@.FL40
12:FC21
Bs 15 8NMR
+FL99
12F(C22
@s1s52R
«FL98
«FL10

8., FCa8
LDA 1:.FC23
LDA 2:.F(C24
EHEDCEH 2205 SNC
ADCEF 8. 1552C
JHMP <FC97

SUB 1.8

LDA 1s5.FC11
LOA 2s.FL11+1
MOVEL 2.2
MOVL 1.1
MOVEL 2.2
MOVL. 1s1 \
LDA 32.FC11+1
ADDZE 3,2, 8520
ING 1s1

LDA 3:.FC11
ADD 3.1

MOVEL 2.2
MOVL 11

ADDRE G, 2, SEC
ING 121

STA 1s5FC11i
ETA 2:.FCi1i+1
JHMP JFCo9
LDA 15.FC11
LDA Z25.FC11+1
MOVEL 1s1
MOVER 1.1

DSE FL19
JMP @8.FCEZ3
NEG 2,2:52R
COM 151 8KP
NEG 151

JMP @.FCH3
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GET A CHARACTER

TEST FOR "+*

YES
TEST FOR ™=%

NEITHER

SET SIGN FLAG TO 1 FOR MINU
GET A DIGIT )
TEST ASCILI “g¥

AZCIE Tem

TEST FOR A& DIGIT

NOT A DIGIT - THEREFORE A
BREAK

REDUCE TO @-9 RANGE

GET SuUM WORDS

SUM* 4

SUuME{4+ 1)
2xSUME {4+ 1)
SUuM= 1 9+ ACEO

STORE RESULTS

GET NEXT DIGIT

GET RESULTS

3ET SIGN + ‘
TEST SIGN OF RESULT -

POSITIVE, RETURN
NEGATIVE

RETURN
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02866

2eee67

geaTz
aaa723
26874
aBeTs
BeeIe

SR8 00

p2eBa%
¢aene2

Gee104
288853
288355
Fo0069
Gee871

2900406
BRB041

< FCO3:

JFC103
+FCE 2

«FL20:
« FC2112
«FC222
e FC23s3
«FC242

sFAG=AD
sFC4i=41

«BLY 2

1*0
C!‘},

!I@
?Og

L

Wwe e wr we  ed A2
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SAVE RETURN

SIGN OF RESULT WORD
RESULT WORDS

SEND D FOR INDICATION
ASCIT "+*
ASCIT -7
ASCIT @
ASCII 8"

PAGE 9 GET CHARACTER ADDRESS
PAGE @ PUT CHARACTER ADDRESS
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