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Floating Point to Octal

TAPES

Binarys: 091-000014
ABSTRACT

This routine converts a number expressed in floating point
notation to its internal two word octal representation.
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REQCUIREMENTS

Memory

2K or larger alterable memory
Eguipment
A teletype with keyboard input (KSR)

External Subroutines

The Basic Floating Point Package is required
(Binary: 091-000012).

Other

None

OPERATING PROCEDURE

2.1

Calling Secuence

a. Load the Basic Floating Point Package.
b. Load Floating Point to Octal.

c. Enter 000002 in the data switches, press RESET
then START.

Input Format

An "F" will be typed on the teletype, indicating a
floating point number is requested. A number
should be typed in from the teletype keyboard.
Numbers in the following form will be converted:

4nn-* - nE+mm(break)
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where the "n's'" represent the decimal mantissa

(the first seven non-zero digits will be converted
and the remaining digits ignored) and the "m's"
represent the decimal characteristic, The signs of
the mantissa and characteristic are optional with
the default assumed "+", The break character is
any character other than

1. a decimal digit
or 2. an "E"

A decimal point is optional, as well as the
characteristic., If an error is made on input, rubout
can be pressed to clear the string and a new input
will be reguested.

Some examples of legal inputs are

l*

1.%

1.715%

4ES5*
+4E -+ 6%
~5EBF*
+3,1415926%*
#.2PD2E~59%

where "*" has been used as the break character.

Qutput Format

Two digit octal words will be typed., These two

words are the internal representation, in floating
point format, of the input. If two consecutive memory
words are defined to contain this octal information,
they constitute a floating point constant of the input
value, For example,

3.1415926 47462 g41766

might be a typical input and response. This octal
representation can now be used to define "pi" for
use with the Floating Point Interpreter.



2.4 Error Returns

If an error is detected in the input, "?" will be
typed on another input will be requested.

2,5 State of Active Registers upon Exit

Not applicable

2.6 Cautions to User

None

DISCUSSION

3.1 Algorithms

The routine uses the Floating Point Interpreter to
convert the input to binary and store it in two
consecutive locations. The input conversion OK
flag is checked to determine if the input was in
error. If no error is detected, the two result
words are converted to ASCII octal and printed on
the teletype.

3.2 Limitations and Accuracy

Numbers in the approximate range
8.7*%1g**-78 £ F L 7.2%10%*75
will be correctly converted,

3.3 Size and Timing

The routine reguires 205 (octal) words.
Execution time is limited by the teletype output speed.

3.4 References

The Floating Point Interpreter is described in publica-
tion 093-000019.



3.5 Flow Diagrams

None

EXAMPLES AND APPLICATIONS

This routine provides a means for defining floating point
constants at assembly time. Since the Assembler does not
accept floating point values in expressions, it is necessary
to know the octal representation for a floating point number
in order to define it at assembly time, For example,

"pi" could be defined by

PI: 4g462
41766

FIRST VORD OF PI
SECOND WORD OF PI

LY Y'Y

PROGRAM LISTING

A listing of floating point to octal follows,
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CONVERT A FLOATING PUINT INPUT TU OCTAL

INPUT: A NUMBER IN ENGINEERING NOTATION TYPED
IN FRrROM THE . TTY KEYBUARD

NUMRBRER OF FORM:
{+3MMe s s MME(+ICCIRREAKD

- -

WHERE M 1S THE MANTISSA (FIKRST SEVEN NON-Z£ERO
DIGITS CONVERTEDY AND C IS THE CHARACTERISTIC.
PLUS SIGNS ARE OPTIUNAL. CHARACTERISTIC IS
OPTIONAL AND ASSUMED EQ9 IF NOT GIVEN.

BRREAKX 1S ANYTHING OTHER THAN AN "E™ OR

4 DECIMAL DIGIT. THE DECIMAL POINT MAY

RE PLACED ANYWHERE IN THE MANTISSA. IF NOT
PRESENT» IT IS ASSUMED TO BE AT THE RIGHT
CINTEGER) »

IF A RUROUT IS ENCOUUNTEREDs THE CONVERSION wWILL -

START OVER.

CUTPUT 3 OCTAL PRINTOUT ON THE TTY OF THE
TWO WORD FLUATING POINT NUMBER IN
PACKED FLOATING PUINT FORMAT

CALLING SEGUENCE:
THE ROUTINE IS STARTED BY ENTERING
AAABAL IN THE DATA SWITCHES, PRESSING
RFESETs THEN START.
AN UF'™ NILL RBE TYPED WHENEVER AN INPUT IS

REQUESTED
ERROR CONDITIONS: ERRORS IN THE INPUT WILL CAUSE
A 72" TO BE TYPED AND A NEW
INPUT REQUESTED ,
CAUTION: NUMBERS MUST BE 1IN THE APPROXIMATE
RANGES

e TR INkE=TR =< N <= Te2%k10%x%x75

REOUIRES? THE 1K FLOATING PUOINT INTERPRETER
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L

AARG2
Ic 17 he]

AARGBT

AAR 4O
AnA Al

AAR L4

AS50HA
A5501
A55472
#5543
A5504
25505
A55M6
as507
w5510
25511
A55172
725513

A5514
75515
15516
45517
A5520
725521
A5522
25523
A5524
A5525
7A5526

AS5h27
25537
?A5531
725532

AARGBHP
AAPAL 4
AAPR L4

ARBARAT
RAASHUA

ARAAALD
BR5554
BRSSTP

hpnraa
ARSS0A

BAS5UA

PARRAY

ANBPAGS
AREAGT4
1280
ARAR430
103600R
ARAART
A31761
151004
ARR LD 4
ArPRrar s
AR LLER
GARLAT

A3pa17
ARHH00
APALY 4
RALLST
A3AAT 4
AALLY A
APB4ASE
AAan47
BPRABS
AALL L5
AARATSI

KAAAATT
ANART S
aAeR ;2
AAAA LD
ARAANAD

AR

COK=1

STRT:
FDOC:

FNOCT:

Fpocas

OiiES:e
Cikze
LFe
SP:
NEiMe

s LUC ?
JMp G444
Swp @a4
LT 7
STRI=-104
LU 4am

IPT

OrT

«LUC 44
S5TRT 3

<LUC 5688-100

FIng
FETR
FDFC1 @

FSTA GeNUM
FEXT
LDA
LDA
MOy
JMp
LDA
JSk
JMp

P2 AA

P COKs P
P2Ps St
Fnocs
Zis OUES
OrRT
Fnoce

P NUM
CVUKRT
%a 5K
QP17

P NUM+
CURT
G2 OR
ap1
Pl F
arT
FpocC

LDA
JSkK
LDA
5K
LDA
J3Sk
LDA
JSk
LixA
JEK
JMR

ey

15
12
40
+BLK 2

LTI TY

e W

e

o

e Wws we Ws tas  les

W wa s

e we

Ma R ee WS Us s

‘.o

STARTING LOCATION
RESTAKT LOCATION

LEAVE 160 WJORDS FOR
INTERPRETER

ADDRESS OF INFUT ROUTINE
ADDRESS OF JUTPUT RHOUTINE

STARTING ADDRESS

STAKT OF INTERPRETER =
CF THIS RODTINE

LENGTH

INITIALIZE INTERPRETER
ENTER

CUNVERT INPUT

STORE RESULTS

FEXIT FOrR PRINTING

GET #IRTARLE AKEA ADDRESS

CHECK FOR INPUT FERRUR

NO
YES» SExND U?*
GET FIRST OF TWNOU #4URDS

CONVERT AND PRINT
QUTPUT SPACKE

GET SECOND WOKD
CONVERT AND PRINT
CARKIGE RETURN
QUTPUT CRs LF
LINE FEED

LOOP FOF NEXT NUMBER

STORAGE FUR FLOATING POINT

NEUMBE R
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%5535
#5536
w5537
25544
AS541

A5542
A5543
A5544
A5545
#5546
75547
AS55nA
25551

A5557
75553

75554
75555
75556
f5557
75560
75561

75562
#5563
#5564
5565
#5566
"5567
75577
75571

A5572
75573
A5574
#5575

n5576

AS4415
1P6621
132401
B2R413
121400

132533

ARATT4
AAL4LP 6
125226
125200
1252024
aAAATTA
AAP 40

ARAARAR
AARRST

A6AY 1A
BE361R
AAATTT
R6n610
AP L4 6
173400
ASATTO
AAL4RAT
Ao LT a4
136414
AA2T6 4
BOAT 4P
AR L4072
BE2TE

763511
ABnTI7
761111
Ao 4G

AGALTT

3 CONVEKRT AC?2 TG OCTAL AND PRINT RESULTS

CUKT:

CVR1:
CVURPs

SAVK:
057:

3 INPUT

IPT:

3 QUTPUT A CHARACTER IN

OPT:

MSK

STA 3:5AVR
SURZAR 1215 8KP
SR 1:Ps SKP
LA %057

IiNnG 9.0
SURZL# 1222 5NC
JMP CVRI

JSk OOPT

MOVZER 1351
MOVZAR 151
MUOVER 1512 5%R
JMP CVkP

JMP BSAVR

I
57

i SAVE RETURN

3 1eaeee TO ACH

¢ DECREASE CURKENT DIGIT BY 1
3 OCTAL 57 )

3 FURM ASCII OUTPUT DIGIT

3

MINUS IMPLIES DIGIT COMPLETE

3 QUTPUT DIGIT

POSITION 1" FOK

NOT DONE YET
DUNE,» RETURN

NEXT DIGIT

e e tes

A CHARACTER TO ACH

NIOS TTI
SKPDN TTI
JMP e~
DIAC @.TTI1
LDA 1.MSK
AND 1.0
STA

JSK

LDA
SUR#
JMp

LbA

JSR

JmpP

32 SAVR
aPT

12 CR
Ps 19 SEK
BEAVEK
AaLLF
GPT
RSAVR

SKPR#Z TTO
JMP e=1
DOAS A, TTO
JMP 7.3

177

e END

3 START AND GET A CHARACTER

MASA TO 7 BITS
SAVE RETURN
QUTPUT CHARACTER
TEST FOR CR

s e W s

L]

NO RETURN
YES, OQUTPUT LINE FEED

e

ace 70 TTY

3 INPUT MASK
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