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Single Precision Binary to ASCII Decimal

TAPES

ASCII Source: 090-000030

ABRSTRACT

This routine converts a single precision, two's complement
binary number to a siring of ASCII characters representing
its equivalent decimal value,
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1.

2.

REQUIREMENTS

1.1

1.2

1.3

1.4

Memory

1K or larger alterable memory
Eguipment

NOVA central processor

External Subroutines

A user supplied routine for accepting the ASCII
output characters (see 2.3),

Other

None

OPERATING PROCEDURE

2.1

2.3

Calling Sequence

JSR BIND
return

Input Format

A single precision, iwo's complement integer is
passed in AC1,

Output Format

The output is an ASCII character string of the form:
+DDDDD (null)
or ~-DDDDD (null)

The "D's" represent the ASCII decimal digits, The
user must supply a routine that accepts these output
characters, The address of this routine must be
stored by the user in location 41 of page zero,

The characters will be passed one at a time, right
adjusted (bit 8 = g) in ACy@, Seven characters



2,4

will be passed; the sign, most significant digit,
e « «; least significant digit, null (all #). The
user routine nced not save any registers (except
AC3 if used), Return to the conversion routine
should be made with a JMP 4,3,

Error Returns

None

State of Active Reqgisters upon Exit

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

2,6 Cautions to User
None

DISCUSSION

3.1 Algorithms

The sign of the result is determined and passed to
the user output routine, Conversion is then made
on the absolute value of the input,

The principle of the algorithm is to determine how
many 1%,297's, 1,27%'s, « « «, 1's are contained in
the number, This can be calculated by successively
subtracting the appropriate power of ten from the
original value until the result is negative. Each
subtraction that gives a result greater than or
equal to zero causes octal 67 (ASCII ) to be
incremented, When the result becomes negative its
previous value is restored, the ASCII digit is
passed to the user, and the next lower power of ten
is subtracted. After 1@**@ is used, conversion is
complete,

For example, assume an input of 437, The following
steps illustrate the process,



3.3

Step Digit Value Number
1 5 [ 437
2 4 67z 437
3 3 67 43p
4 3 61 334
5 3 62 2372
6 3 63 137
7 3 64 32
8 2 67 32
9 2 61 27

1% 2 62 17
11 2 63 7
12 1 62 7

The successive ASCII digits generated

2P439.

Limitations and Accuracy

Power of Ten

- 12977
- 1797
- 177
- 129
- 129
- 127
- 1727
- 19
- 14
- 1%
- 17
- 1
are thus:

The routine is exact for all 16-bit, two's complement

numbers,

Size and Timing

The routine is 51 (octal) words in length,

Execution time is (378,3 + N * 14,1) At seconds,
where N is the sum of the digits of the result. For
example, the number Z#43% requires

378.,3 + (f + Z + 4 + 3 + f) * 14,1 = 477 ui seconds,



3.4 Peferences

None

3.5 Flow Diagrams

None

FEXAMPLES AND APPLICATIONS

The ASCII source of binary to decimal convert is provided
with the NOVA software, If a user routine regquires .BIND,
this tape should be edited into the user's source.

PROCRAM LISTING

A listing of .BIND follows, No origin is given in the
source, enabling the tape to be edited anywhere within a
user routine,
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BI&AKY TO DECIMAL ASCIITCONVERT
CONVERTS A SINGLE PRECISION, TWO'S COMPLEMENT
NUMBER TGO AN ASCII CHARACTER STRING

INPUT NOIN ACE

OUTPUT: ASCII CHARACTER STRING, TERMINATED BY A

NULL WORD
CHARACTERS AKE RIGHT ADJUSTED IN ACO
PASSED 0 THE ROUTINE WHOSE ADDRESS
MUST BE IN LOCATION 41 OF PAGE @
STRING OF FORM:

+DUDDO CNULLY
OR -RRDDD INULLD

CALLING SEQUENCE:
J5R + BIND
RETURN

BESTROYEDS ACl. AC3, CARRY
UNCHANGED 3 AaCds AL2

BINU: S5TA 3,.ED83
STA Zsem082
STA @y «ELRG
LUA 322038
3TA 3:.ED18@
LDA Bs.mD28
MOVLE 1.1 .52C
NEG 1s1s8KP
LA e 2021
yEA lsaEDLY
JSR #.ED4As
LA 1s,.ED11
LA 3,9.ED10
ISEZ <EDID
MOV 3,0,5NR
JME SED9B
LUA dseED22
ED99:  LSUBE 3.1:52C
ING @at,3KP
BLD 3. 125KP
JMP SED9G
JMP LED9T

SAVE RETURN

SAVE AQ2

SAVE ALY

ARDRESS OF POWER OF TEN TABLE
INITIALIZE POINTER

AJSUME NEGATIVE
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8Os IT IS POSITIVE: GET PLUS
ShVE N

PUT OUT SIGN OR DIGIT

GET CURRENT VALUE OF N

GET CURRENT  FPOWER OF TEN
BUMP POINTER
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PUT OUT NULL

GET AZCII e

DOES POWER OF TEN GO InN?
YES BUMP RESULT DIGIT

NOs RESTORE PREVIOUS VALUE
CONTINUE SUBTRACTING

PUT QUT DIGIT

e e e We Wwe Wo  ‘ge

ED98:  JSK 8.ED4Q
LDA 2, .ED0B
LDA 2, .ED@2
JMP 8.EDD3

PUT QUT NULL WORD
HKESTORE ACS
HESTORE AC2

He FURN

fee e s Y
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BeEse
BeB3a
BE834

p2gu3s
oB36
GUYaT
2o042
pepal
Brosal

paga2
P44
GYdab
BUG46
GanaT

2RU5Y

wonEel
BuBgey
BRgeey

vowpilz
BE3420
BEYToE
208144
gugale
L9Baal
doouay
agpara

G
BeeBad
BUBRL5
Bagasy
Bognas
YEBESS

BBG041

SEDEE
«EDBZ

SEDB3e

sEDDD:

sE10s
D11 g
ISR F25
SEDEL:
D22

«ED3d:

el i af=41
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«RDX 19
18002¢
1928
1969
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SAVE ACH
SAVE ACZ
SAVE AC3

POWER OF TEN TABLE
1G%%3

19%%2

P0%%k]

IR 22"

END OF TABLE INDICATION

ADDRESS OF CURRENT POWER OF
TEN ENTRY
RUNNING SUM WORD
ASCIT -

ASCII ar
éi&{;ii ﬁﬁ@@i

ALDDRESS OF POWER OF TEN TADLE

PAGE ZERO PUT CHARACTER
HUUT INE ADDRESS
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