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ABSTRACT
This routine converts an ASCII character string of decimal

digits to the single precision binary equivalent of the
input,
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REQUIREMENTE

1.1 Memory
1K or larger alterable memory

1.2 Ecuipment
NOVA central processor

1.3 External Suvbroutines
A user supplied "get a character” routine (see
2.2) and possibly a user supplied "put char-
acter" routine (see 2.1) are recuired.

1.4 Other
None

OPERATING PrOCEDURE

2.1

Calling Sequence

Two entry points to this routine are provided.
The first is a normal entry, while the second

is provided for the user who needs an indication
that a number is reguested. The normal entry

is made by

JSR  .DBIL
return

If an indication is needed, entry is made by

JSR  .DBENI
return

If this second entry is used, the user must
provide the address of a routine in location
41 of pzge zero that will accept the indica-
tion. Indication will be an ASCII "S" (for
single precision integer) followed by a null



2.4

character. These two characters are passed
separately, right adjusted in ACZ (bit 8 = ¥),
using two successive calls to the user routine.
The user routine need not save any registers
(except AC3 if used)., Return should be made by
JMP &, 3.

Input Format

Input characters will be recguested by calling
a user "get a character" routine whose address
must be stored in location 47 of page zero.
This user routine must be provided,

ASCII characters should be returned, right ad-
justed in ACY with bit 8 = . This routine
need not save any registers or Carry. Input
should be in the form:

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

digit.

Qutput Format

Upon exit, ACZ will contain the ASCII break
character and ACl will contain the single pre-
cision, two's complement binary eguivalent of
the input,

Error Returns

None

State of Active Registers upon Exit

AC2 is unchanged., ACZ, ACl, AC3, and Carry are
destroved,



3.

Cautions to User

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

N mod 2%%15
where N represents the input number. For ex-

ample, 32769 converts to +1, =32768 converts
to @, 96741 converts to 31205,

DISCUSSION

3.1

3.2

Alcorithms

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

#L DALY
and is added to a running Horner's sum (initially

zero). IF Sy is the former sum, this procedure
is

Sl_‘}_l—«":&:ﬂw Si * lﬁ + D

For example, if three digits, D(2), D(1), D(Z),
are retuinced before a break, the result is

(p(2) *14 +D (1)) * 1 + D (#).

Limitotions and Accuracy

The result is
N mod 2*%*15

where N represents the decimal input.



3.3 Size and Timing

The routine is 65 (octal) words in length.
Execution time is approximately

11 + I * 82,2 4 seconds
where I is the number of digits in the input.
For example, +5768 recuires

110 + 4 * 82,2 = 438.8 M/ seconds.

3.4 References

None

3.5 Flow Diagrams

None

EXAMPILES AND BPPLICATIONS

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

_PROGRAM LISTING

A listing of dscimal to binary follows. No origin
is given in the source, enabling the user to edit
this tape anywhere within his routines.
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CONVERT AN ASCII CHARACTER STRING TO A SINGLE

PRECISION BINARY NUMBER

CONVERTS AN ASCII DECIMAL CHARACTER STRING TO A
TW3'™S COMPLEMENT, FIXED POINT, BINARY NUMBER

IMNPUT: CALLS A GET CHARACTER ROUTINE WHOSE
ADDRESS MUST BFE STORED IN LOCATION 4@
OF PACGE ¢
CHARACTERS MUST BE RETURNED RIGHT
ADJUSTED IN ACYO WITH BIT 8=0
+ 15 OPTIONAL FOR POSITIVE NUMBRERS
= MUST BE GIVEN FOR NEGATIVE NUMBERS
INPUT OF FoRM:

S5DDe e« DIBREAK )
IS THE SIGN> D A DECIMAL DIGIT
HE BREAX CHARACTER 1S ANY CHARACTER
OTHER THAN A DIGIT.

5
T

QUTPUT: ACEZ CONTAINS THE BREAK CHARACTER
ACY CONTAINS THE BINARY INTEGER

CALLING SEOUENCE:
J S8R s DBIN
RETURN

IF AN INDICATION IS DESIRED TO SIGNAL CHARACTERS ARE
REGUESTEDs CALLING SEQUENCE 1S5:

J B8R + DBNIE

RETURN

AN ASCII S FOLLOWED BY A NULL WORD

WILL BE TRANSMITTED VIA AC® TO A PUT CHARACTER
ROUTINE WHOSE ADDRESS MUST BE IN LOCATION 41 OF
PAGE @

CAUTION: THE ABSOLUTE VALUFE GF THE RESULT IS
N OMOD 2%%i5.
FOR EXAMPLE, +96741 CONVERTS TO +231285
~2%%15 CONVERTS T0 @

DERTRHOYED: ACG,ACT
UNCHANGED: ACZ2,AC3
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Geoee
Baavl
Bane2
G
@peooa
20085
2uage
apean
20019
211
VAR o
aa213
Z2eotr 4
2en1s
20016
gaBL7
Goney
gevzl
Leeze
anaBea

Gov24
2eazs
gue2é
ooz
BraRe
2R3

ape3z

B33
Qo34
B@e335
20346

BUE3T
Beo4
28941
G4z
Bugas
QaBs4
BRas

B5485%
458854
B2806 s
baedal
102400
nRed 4l
2oLl
A5 4855
258854
192400
BavBsA
Ba6B57
VasBay

@B24060.

106485
BBa024
BR4Gal
186404
2aases
@ravse

BOEY LY
B2aB62
@30063
142233
1046032
aa0e37

1228424

Beans7
Boag4é
Ga4057F
BERae L4

Boavs7
125124
B1avs54
125221
124640
BE3085 a4
@zepss

STA 3:-EC43
STA 2,.E048
LA Y5024
JSR 8.EC41
SUB 4.0

JER B-EC4al
JMP .+ 3

STA 3:-.ECU3
STA Z2s-EC002
SR 6.0

STA @2EC1E
STA GsEC11
JBR 8.E(48
LDA 15020
SR Ps 12 SNR
WP S EC9T

LDA 1..EC21

SUR 8. 1s82R
dMP «ELC96
152 LECIG

J5R e.El 4R
LDA 1,.E(22
LDA Z22.EC23
ADCEH 259s SNC
ADCE#E Bs 1. 540
JME LECYS

SUB 159

LA 1,.ECH1
JER <ECSY
STA 1,.ECHI
dME LEC97T

LA 1:E011
MOVEL 151

DEZ ECID
MOVEAR 1512 84KP
NEGCOR 151

LDA Z2.ECER
JMP B.ECED
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SAVE RETURN
SAVE AC2
{:?T 535(?
SEND TR

SEND NULL

S&VE ACS
SAVE ACZ

CLEAR SIGN WORD
CLEAR 35U¥ WORD
GET A CHARACTER
TEST FOR +7

YES
NOs TEST FOR "=%

NO EXPLICIT SIGH

SET FLAG WORD FOR NEGATIVE
NUMBER

GET ANQTHER CHARACTER
ASCITI e~

ASCIT ©9

SKiIR IF = 9

SKIp IF »= @

NGT A DIGIT, THERFORE A BRuak
CHARACTER

REDUCE DIGIT TC @-9 BInNARY
RANGE

SU WORD

MULTIPLY BY 19 AND ADD
SAVE SUM

GET NEXT CHARACTER

RESULT TO ACH



Tyt

3 ROUTINE TO MULTIPLY ACI BY 1@ AND ADD ALCD

20046 131120 -ECH58:  MOVEL 152 3ON¥P

22047 151120 MOVEL 2.2 3 Nk4

BEBSH 147660 ADD 251 3 NES

PEES1 125120 MOVEL 1,1 3 N¥5%Z2 = N¥ i@
po@se 1867299 ADD @s 1 3 ADD AC2

BRG53 001480 dME @53 3 SUCCESS RETURN
ARRS4 GPRVAL LECU2: O 3 SAVE ace

AHASS QPBUYEY LECE3: 6 . SAVE AC3

Gegsse QUBGYVE JEC12: O CFLAG WORD FOR SIGN OF RESULT

e

pEERT B09QUY 2FEC11s @ 3 RUNNING 3UM WORD
BORLD BUOYS3 .ECR28: T+ 3 ABCIL ™
¢ARs1 geoBss .ECZi: - 3 ASCII -7
BRGE2 RABALY .EC22: U8 2 ASCILI Ter
BAGE3 YEBGBTI LEC23: 79 3 ASCII ver
podsa PELIZ2Z <ECEZ4y 'S 3 ASCII 8% FOR INDICATION
3 ENTRY
QBN aB LEC40=a@ 3 ADDRESS OF GET CHARACTER
3 ROUTINE
BOOUAal <ECal=41 3 &4DDRESS OF PUT CHARALTER
s ROUTINE



	1
	2
	3
	4
	5
	6
	7
	8



