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ABSITACT

This routine ccnverts a 15-bit binary number to a string of
ASCIT characters reprosenting the octal equivalent of the

binary value.
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REQUIREMENTS
1.1 Memory

llz

1.4

1K or larger alterable memory
Equipment
NOVA central processor

External Subroutines

2 user supplied subroutire for accepting the ASCII
output characters (see 2.3)

Other

None

OPERATING PROCEDURE

2.1

2.3

Calling Sequence

JSR .BINO
return

Input Format

2 16-bit binary number is passed in ACl.

output Format

The output is an ASCII character string of the form:
000000 (null).

The "0's" represent the ASCII octal characters. The
user must provide a routine that accepts these out~
put characters. The address of this routine must be
stored in location 41 of page zero. The characters
will be passed, one at a time, right adjusted (bit 8

= ¢) in Ac@. Seven characters will be passed; most
significant digit, . . ., least significant digit,
null (all zero). The user routine need not save any
register (except AC3 if used) or Carry. Return should
be made by a JMP #,3.



2.4 FError Returns

None

2.5 &tate of Active Registers upon Exit

AC2 remains unchanged. ACY, ACl, AC3, and Carry are
destroyed.

2.6 Cautions to Usexr

None
DISCUSEION

3.1 Algorithms

The principle cf this rcoutine is to determine the
octal digits by successively subtacting the appropriate
power of eight from Lhe original valune until the re-
sult is negative. Each subtraction that cives a re=-
sult greater than or egual to zero causes octal 6f
(AsCII %) to be incremented. When the rasult becomes
ne2gative, its previous value is restored, the ASCII
digit is passed to the user, and the next lower power
of eight is subtracted. After €*%f is used, the con=-
version is complete. Since the original value is
16-bits, the largest power of eight that can be con-
tained is 8%#%5 (2%%15), Therefore the conversion
begins using this value.

3.2 Limitations and Accuracy

The routine is exact for all 16-bit binary numbers.

3.3 Size and Timing

The routine is 27 (octal) words in length.
Execution time is

367.6 + N * 2¢.7 M seconds,
where N is the sum of the digits of the result (the
sum expressed in decimal). For example, if the re-

sult is 1765@7, execution time is

367.6 + (1+7+6+5+@+7) * 2¢.¢ = 887.6 L seconds,



3.4 References

None

3.5 Flow Dizgrams

None

EXAMPLES AND AFPLICATICNS

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

PROGRAM LISTING

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



ogalerits)
2351558
Bazyz
Geeaa
ggsna
Bavads
beuse
Gges?

wsBLY
Boatl
Bpoule
913

Bdia
173108 e
GYudilé
BOBLT
BB 28
wovel
gugzz

YRB23
Byvz4

BUB25

vyLe

Bo4824
B50623
152621
tasan?
a2uPz s
131420
146533
BRs283

BouBas
Buslb4al
B38825
isiz2s

151228
isi224
Buedng
1418429
P64l
B38ve3
yopzuz4a

BbauBYy
Baguwy

vugugy

wuvus7

wgudal

S We 8o

SBINARY TO OCTAL ASCII CONVERT
CONVERTS A 16-HIT BINARY WORD TO aN 0CTabL ASCII
CHARACTER STHRING

5 INPUT: 8 IN ACH
3 QUTPUT: ASCII CHARACDTER STRING, TERMINATED BY A
3 MULL UHARACTER
3 CHARACTERS PASSED RIGHT ADJUSTED IN ALJ
3 TO OTHE USER ROUTINE WHOSE ADDRESS
H MUST BE STORED IN LOCATION 41 OF PAGE ¢
3 STRING OF FOrRM:
3 GO0C00 (NULLY
H WHERE 05" REPRESENT OCTAL DIGITS
3 OCALLING SeQuEnNCE:
H Jor « BINO
3 RETURN
5 RESTHOYEU?2 GLWs ALEs AC3s UARKRY
5 UNCHANGED S ae2
«BIND: STA JseBF43 3 SAVE HETURN
Bi6 Z2heKFaz 3 RIAVE AC2
SUBER 2525369 3 192838 TO ACZ
LEF9P:  SUB 2.1s3KP 3 DECREASE CURRENT DIGIT HY 1
fEFYB: LA Us.EFZ20 3 BEYE QLTAL 57
ING @24 2 FORM ASCII CQUTPUT DIGIT
SUBFL#E Zals5NC 2 o= IMPLIES DIGIT COMPLETE
JMP s EF9Z 5 NOT DOUNE, SUBTRACET 1 FROM
5 CURRENT DIGLT
STA Z2seEF L 2 SAVE SUBTRACT CONSTANT
JSR 2ekFan 3 AJT QUT A DIGIY
LA 2seEF iy 3 RESTORE SUBIRACT CONSTANT
MUOVEK 2.2 5 OFOSITION 1% FUR NEXT OCTAL
3 OLIGET
MOVER 2.2
MOVER Z2eZsSEK
SJMP LEFFE 3 NOT DONE
MOV 2,08
JER R.xF 41 3 OPUT OUD NULL CHARACTER
LA Z2rehful P ORKESTORE ACZ
JMP 2.EFE3 2 RETUKN
SEFBZ2s @ 3 XDAVE ALZ2
SEF#H3: @ 3 SAVE RETURN
ShELAT 3 SAVE LOCATION FUr SUBIRACT
3 CUNSTANT
L2V BT 3 ASCILI CONSTANT
SEFA4YEal 3 PAGE ZERD ADURESD OF PUYT
3 CHARACTER ADURESS
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