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DATA INPUT NO. 3 SUBROUTINE
(Program 11.2)

FUNCTION:

To input groups of decimal numbers from tape, each group with the
same decimal point, convert each number to binary, all at the same q,
and store in consecutive memory locations. This differs from Input No. 1
in that each group of numbers,. rather than every Hﬁﬁﬁz}, 1is preceded by
an identification word. The identification word contains P, + g, and the
location for the first number to be stored. A1l following numbers of the
group are filled sequentially at the same P and q. A "minus zero" number
will terminate the group, and another identification word will be read
.(See examples for "minus zero" format).

CALLING SEQUENCE: (Same as Input No. 1)

Loc. Inst. Add.

% R (Lo + €)
] i o 0
X+ 2 eto.

EXIT:

—

A zero identification word (normally preccded by a minus zero
number) will cause the routine to exit to o + 2, !

TIME:
LS - 55 words per minuts .
162 locations of instructions and constants.
(3 tracks).

Five locations of temporary storage.
(Track 63, sector 00, 01, 02, 03, O4)

PROGRAM STOP:

Loc. Meaning
(Lo + 0135)10 Divide check in scaling

data word (N] z 29
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(Data Input No, 3 continued)

EXAMPLES : (See LGP-30 Data Input 3 Load Sheet)

Group No. 1. Place +96.40236 in drum location 6234 at q = 7
1]

-30,00000 n (i} 1 6235 ] 1
t +03 .1h159 n 1 1 6236 ] H]
i _21.50000 n ] 1t 6237 1 H

The minus zero causes ldentification word No, 2 to be read.

Group No. 2. Place -,000000597 in drum location 2363 at q = -1l
—————— it +,000009000 1 n n 2)400 noon "

. n +,000060000 « u " 2401 n m 1
The minus zero causes ldentification word No. 3 to be read.

Group No. 3. Place +330000 in drum location 2100 at g = 30
The minus zero word causes identification word No. l to be read.
Identification word No. L is the extra stop code punched aflter
the last number (see bottom of load sheet, "Yes" is checked),

This enters a zero identification word, so the subroutine
exits to (e + 2),

See Data Input I write-up for "Scaling", "Table of P vs g%, and "Taps
Punching Instructions".

W/3/57



IGP-30 DATA LOAD SHEET Page ~3__ of 3 _
Job No. Proge No._//-2~__Prep. by Ck'd, by_. Date
Problen L XAMPLES Fox [DPATA L ne/7 #3 Case
| Q. oy e » !
INPUT #1 Quan, | P} q [|Location o Number ) o7
OR i: ' :3:' %5”
INPUT #3 | d'-/10,7 éli.a,‘%- T '7.6L¢.0.}.3,é 4
» : [] L Ny . ' -—':-310‘0!0!0"'0!0 '
g 1 i 1 L ' : |3t\/|‘%/|‘{|? ’ 0£P£9
AN ?
| " i " . :'zl/l“(lalololo ' "28!q£h7
! '] A A i I.'-‘IOALololdlacalo.f
1 v T
P71 A23 6. 31" 1H00 0 05971 0000£Loc£6363
: , " . .
i 1 2 2 , ! 1 [] l?D ol'olo '
' 2 L 1 ' I 1 lél 0101010 v
Lol THeso.0000lf
0 f’!jla '21 /j aio ! ! l3| 31 olouolo g
Ll . 000,00 0.0]!
! 1 ] ' ; 1 £ Il L '
H ' '
l 1 1 1 1 [} i i ] i v
I . ? } k4
: [ 1 X v i L '} ?
[ U i
L v q
E 1 i 1. i ! ; i s ] ?
| il L 1 1 ' : v
: A i 1 £ ? J' I} q
| IR ;
' L L ' ' L -1 i 1 1 ’
' 2 i 1 I { A i ') 4
! i 1 L I ! i 1 i\
; I 1 1 i J‘ !
I LI 11
1' i i i i [l 1 4.
l , L v
e NN L v
| ¢ : J
; j | - l ' : i Iy 5 1 2 ,
i v ¥
: ] ! : L i i s A1 v
}
! L ' [} { N N N L '
Punch & stop code after the last number? Yos__2X No
C .
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Job No, Prog. No,.//. & _Prep, by 222 Ck'dy by BK /- Date Y-¥~57
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el W R
,:.olo,oz \ !
poo, . . . |
o 1 o 0,0.0.0 30/4‘3' Aoado
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. ; . 0.3 .x.:ZZIO,O.O.o‘ word
A L Obl | Ho2 AT 0»?/;';-7'4](/%» 7)
. - . 0.5 T{oAO.OZJ"' —> P>¥
N 0.6 S0 2 YA | /P37 (%)
e L 07 ., Voo
o IL - . 0S8 T;E H\]"* EXIT _on|'zero” I.D worn
e _ 09 Ao023 8| s@as /)
o 10 Nodoéol'|l /@ a7 j{%é éng é; |
. e L2 'Elo /.33 K Swawrwy
e 12 xﬂlwog' N, &%zﬁnﬂ%‘@_
. e L1310, E;oo#l' 03J3J3Jo
L 1kl Moa3el | -6
e LA5] ., 0.0/
. ; , L A6, xAbF0a'| N
. . Tj eeind L7 L .X.”;éJJLo,‘.?' Ay
L 18l Eoo 4ol lowWwwwwoo
1 R g
A 1 L A M;OO#/' ‘%@o»
T . .20 .LLU|00-2“/'
— L2 Koof/é" Ao : Pz ¥
T ——— L .22 U%OO/O'
N L2301 0 % 2,003 2!
—— L2h) xA,éj’oé" A
ey L25] . 70/23' [ 5 ocatio o aliin
e 26| . So/55'| s@7
. 2.7 E,0247' R Do ccdidfeas
. - . 28 7’{§,013l.2' —® vsa.| &
I T /4
N i 1 29 chlréj 0,/ ! Clm;}é—émv&‘f g -l IJ/Q
s 390 .xﬁ%é,io./'
| . 31 V.o o033
' Conditional Stop Cods [ Carriage Return
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Condifiopal top Tode < Larriaje etnrn
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DATA OUTPUT #1 SUBROUTING
(PROGRAM 12.0)

FUNCTIONe

To convert and print a nine decimal digit number plus decimal point
and sign (sign if the number is negative).

INPUT:

The number to be printed in the accumulator and a code number in
storage location &+ 2 to indicate the number of integers before the decimal
point,

CALLING SEQUENCE:

loc. Inst, Add,
== 1 B L0
- - TR Lo + 12
<t 1 U c 10
o+ 2 z 000C
A+ 3 ete,

<h = 1 need not contain a bring order. Any order which leaves the
argument in the accumulator is permissable,

C denotes code number and may be 0 thru 9,
OQUTPUT:

Nine decimal digits plus a sign (or space if the number is positive)
and a decimal point.

CODE NUMBER:

_C_ q of No. Output

0 0 « XXXXXXLXX
1 N X XXXXXXXX
2 7 XX XXXXKXX
3 10 XXX, XXXXXX
L 1k XXXX. XXXXX
5 17 XXEXX . XXXX
6 20 XXXEXX ., XXX -
7 2. 0 XXOOXXX. XX
8 27 XXXXX XKL X
9 30 XAKXXXKXKX, -

MISCELLANEQUS:

. Each binary number is scaled and converted as a fraction, The code
number is used by the routine as a print stroke counter. The only format
control is a tab after printing. It is safe to print immediately on exit
from the routine, After printing control is returned to «+3,

TIME:

Printing takes about 1.5 seconds including the tab,

10/29/56



Page 2 of 2

PROGRAM 12.0

DATA OUTPUT #1 SUBROUTINE (conttd)
ACCURACY :

Maximum error is one in the ninth printed digit.

STORAGE ¢

96 locations of instructions and constants,
No temporary storage.

PROGRAM STOP:

(Lo+38)10 Argument~27 10¢

Rev. 1 (12-13-56)
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HEXADECIMAL PUNCH OR PRINT
(PROGRAM 13,0)

FUNCTION:

1. To print the contents of consecutive memory locations, 6r
2. To punch (and print) the contents of consecutive memory locations.

INPUT:
Beginning and final locations in decimal.
QUTPUT ¢

Hexadecimal representation of the contents of memory locations Lg
through Lee Output is six words per line. Leading zeros are not punched
or printed., When a memory location's value is zero, the flexowriter exe-
cutes a space if the "transfer control* button is down. When the Transfer
Control button is up, the routine punches a conditional stop code for a
memory location that contains zero, When punching, an identification
word (for use by the program input routine) is punched as the first
word on tape. ‘

FORMAT CONTROL:

Depressing the "transfer control" button on the computer console
causes the routine to space between printed words, Otherwise stop codes
are punched after each word, If the transfer control button is down the
carriage is returned before printing. If it is up the control word is
punched., The control word consists of v N M, where N is the number of
words in the record to be punched, and M is the initial location. Both
M and N are in Hexadecimal. O001y¢sN& Twwjge €og., vl j2k00 ! denotes a
record of 332 words beginning in location BSOO. This word is recognized
and used by the program input routine (Program 10.0) as a hexadecimal
£i11 instruction.

PROCEDURE ¢

1. Depress "manual input® button on the flexowriter,

2. Transfer to the first location of this routine.

3. After the "manual input"™ light turns on, type the initial and
final locations (in decimal) into the keyboard,

Lis Make sure the transfer control button is in the correct position
« up for punchout - down for printout.

5. Depress "punch on"* switch on flexowriter for punchout.

6. Depress the "start comp." button on the flexowriter.

TIME:
Approximately L5 words per minute.
STORAGE:

158 locations of instructions and constants,
No temporary storage.

10/29/56
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HEXADECIMAL PUNCH OR PRINT NO. 2
(Program 13.1)

FUNCTION:

This subroutine functions and operates the same as program 13.0
with the exception that after punching has been completed ("transfer
control" switch up), this routine computes a check sum and punches
it as the last word on tape. This check sum is intended for use by

programs 10.1 and 10.2 which determine whether the content of the tape
has been correctly recorded on the memory drum.

TIME:
The check sum is computed at approximately 7 seconds per track.
STORAGE :

204 locations of instructions and constants. (Three tracks and
12 sectors).

No temporary storage.
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° ROYAL MCBEE CSREORATION
| ELRCTRONTC COMPUTER DEPARTMENT

HEXADECIMAL PUNCH

 FUNCTION:

To punch the comtents of consecutive memory locations and to compute“andfpunch’-
a ?heck gum. The output of this routine may be punched on tape through the type-
writer or through the twenty character per-second punch unit.

INPUT :
Beginning and final locations (L, and Ly) in decimal.

OUTPFUT ¢

The output of this routine is in the form required by program 10}

1. An identification word will be the first word punched on tape. This
jdentification word consists of v N M, where N is the number of words im:
the record and M is the initial location (L) of the record. Both N and

M are in hexadecimal. (001)14 < N < (7ww)y4. iy .

E3F B I e Y .
(a) Example: T b e
o The identification word vO84218J ' denotes a record of 132 words
; beginning in location 3335.

2. After the identification word has been punched the contents of memory
locations L, through Ly will be punched.¥* Following every gixth word the
routine will punch a carriage return. :

3. When the entire record has been punched the routine will compute the check

sum, punch a carriage return, and then punch the check sum. The check sum
‘will always be an eight digit word that might contain leading zeros.

PROCEDURE :
A. When the output is through the medium of the typewriter.

1. Depress MANUAL INPUT lever on the typewriter.

2. Transfer to the first location of this routine.

3. After the "manual input” light turns on, type the beginning and
final locations in decimal. This will be one eight digit word

(L, and Lg).
. Put break point switch 32 in the UP positlon.

5, Depress the PUNCH ON lever on the typewriter.
Depress the START COMP. lever on the typewriter.

NOTE: Following step six this program.begins punching. After the check sum
has been punched control is returned to step 3 of the procedure where a new Lo and

f} Le may be entered.
% TLeading zeros are not punched. For the contents of a memoryxleswbiormdrich.
_contains a.zeTo only the conditional. stop-code will be purehed.

i~ ( ) ; § ;
N)Q_Ef@f Yot B endiws | Qoo B0 j o T ol a;f@;
J : i§uu&a¢xkg yg%t



.. ROYAL-MGBEE CORFORATION
T FLECTRONIC COMPUTER DEPARTMENT

HEXADECIMAL PUNCH
(Program 13.2)

B. When the output is through the medium of the twenty character per-second
punch unit.

Make sure the input selector switch is turned to TYPEWRITER.

Depress MANUAL INPUT lever on the typewriter.

Transfer to the first location of this routine.

. After the "manual Input" light turns on, type the beginning and
final locations in decimal. This will be one eight digit word
(LO and Lf) . B

5. Put break point switch 32 in the DOWN position.

6. Turn the output selector switch to PUNCH position.

T Depress the START COMP. lever on the typewriter.

o
L]

NOTE: Following step seven this program begins punching. After the check
“sum has been punched control is returned to step L of the procedure where a new

Lo and L¢ may be entered.
TIME:
A. Approximately 6l words per-minute using the typewriter.

B. Approximately 128 words per-minute using the twenty character per-second '
punch unit. '

STORAGE :

282 locations of instructions and constants. Eleven locations. of temporary
on track 63 (sectors 1L, 17, 22, 31, 32, 35, 38, L3, L8, 53, 60).

-
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LGP-30 CODING SHEET
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SIN=-COS SUBROUTINE
(PROGRAM 1L4,0)

FUNCTIONs

To compute the sine or cosine of any given angle, A 9th degree
polynomial approximation is used. The argument must be in degrees and
will be reduced to the first quadrant equivalent before computation
of the function.
INPUT ¢

One word in the accumulator at q = 9,
QUTPUT 2

One word in the accumulator at q = l.

CALLING SEQUENCEs:

SINE COSINE
Toc. Inst. Add Loce Inst. Add.
ole 1 B L (Arg.) A= 1 B L (Arg.)
= R (Lo + h9)10 A R (Lo + 49)
o+ 1 U Lo x4 1 U (L, + L)
A+ 2 etc. A4 2 etce 0 10

& < 1 need not be a B order, Any order or orders that leaves the
argument in the accumulator is permissable,

ACCURACY 3

The maximum error is approximately 5 x 1D"7.,
TIME:

250 to 275 8.
STORAGE s

6ly locations of instructions and constants. 6 locations of tempo-
rary storage (Track 63, sectors 02, Ok, 05, 06, 07, h5).

10/29/56
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SQUARE ROOT SUBROUTINE
(PROGRAM 15,0)

FUNCTION:

To compute the square root of any positive number. The argument
may be at any even q, and the output will be at q/2.

INPUT e

One word in the accumulator at any even Q.
QUTEUTs

One word in the accumulator at gq/2.

CALLING SEQUENCE:

Toce. Inst. ﬂ§9°
A -1 B L (Arg.)

4 R (Lo + 50)
<+ 1 U I, 10
A+ 2 etce

= = 1 need not contain a B order., Any order or orders that leaves
the argument in the accumulator is permissable.

ACCURACY s

Answer is correct to 30 bits,
TIME:

Varies from 506-750 MS.
STORAGE:

6l; locations of instructions and constants, &5 locations of tempo-
rary storage (track 63, sectors 19, 20, 21, 23, 2L).

PROGRAM STOPS:

Loc., Meaning
(1o + 61)10 Argument is negative, A start exits with zero

in accumulator,
NOTE:

A single bit in the 30th position will be treated as zero.

Rev. 3/26/57
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ARCTANGENT SUBROUTINE
(PROGRAM 16.0)
FUNCTION:

To compute the arctangent of any given number., A 15th degree polynomial
approx1mat10n is used. The output is in degrees, and the principle value
will be given (first or fourth quadrant).

INPUT 2
One word in the accumulator at q = 9,
OUTPUT :
One word in the accumulator at q = 9 (degrees).

CALLING SEQUENCE:

Loc, Inst,. Add.

& R (Lo + 51)
x4 1 U L
A+ 2 etc, °

A = 1 need not be a B order. Any order or orders that leaves the
argument in the accumulator is permissable,

ACCURACY 2

Maximum error is 5 x 101, The output will be between 0° and 89. 90°,
because the argument cannot be numerically greater that 512, If the pro—
grammer wants his output to come closer to 90° he can modify the routine
by changing (gg+ 56) and (Lo * 59)10 from 1 and 2, respectively, at
q=9, to 1l 2 at gome greater go. Then the argument must be ab q2.
TIME:

320 milliseconds,

STORAGE:

6L, locations of instructions and constants., 10 locations of tempo-
rary storage (track 63, sectors O4, 05, 06, 07, 08, 09, 10, 13, 50, 51),

10/29/56
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EXPONENTIAL SUBROUTINE
(PROGRAM 17.0)

FUNCTION:

To evaluate the function KX, where K = 2, e, or 10, and -1%x%1.
To obtain higher values of the exponentiesl function, multiply the out -
put of the subroutine K to the integer part of the exponent.

EXAMPLES : 102.5 = 102+ , 10.5
9-3.5 = 9=3u _ 9-.5
gXeXX = eXQ . e.n

One word in the accumulator at q = 1.

QUTPUT:

One word in the accumulator at q = L.

CALLING SEQUENCE:

o= 1 B L (arg.)

= R (Lo + 09)4,
X+ 1 U Lo for 2
<+ 1 U (Lo + 2)4, for eX
A+ 1 U I, + 3 x
o+ D eto. (Lo )19 for 10

" = 1 need not contain a B order, Any order or orders that leavesv
the arggment in the accumulator is permissible.

ACCURACY ¢

Answer is correct to Slx 10 '8.
1DE: |

255 to 285 Ms,
STORAGE:

6% locations of instructions and constants.
No temporary storage.

Rev. 1(12~13-56)
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LG, X SUBROUTINE
(PROGRAM 18.0)

FUNCTION:
To compute the logarithm of any given number to the base 2, e, or

10, A 7th degree polynomial approximation is used. The argument must
be positive. K, the base to be used, must be specified in the calling

sequence,
INPUT:

One word in the accumulator at a positive q.
QUTPUT:

One word in the accumulator at q=6.

CALLING SEQUENCE:

Aw 1 B L (arg.)
&t R (Lo + 2h)10
A+ 1 U Lo Lo = Initial location of Subroutine,
X+ 2 Z q q = No. of places in argument.
X+ 3 Z K K = (0 for log oX )

=<+ etc. (1 for log X)
(2 for log 14X)

o{ = 1 need not be a B order., Any order or orders that leaves the
argument in the accumulator is permissable.

NOTES :

The argument must be greater than zero. q, the number of places
in the argument must be in the range 059431, If K, the type of output,
is not equal to O or 1, the base 10 will be used.

ACCURACY 2

The error is 3 x 10'8.

PROGRAM STOPS:

(Lo + 8)1O Argument is zero or negative.
TIME:

Approximately (LL5 + 30 N) MS, where N is the number of leading zeros.
STORAGE:

122 locations of instructions and constansts.
No temporary storage.
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N

ALPHANUMERIC OUTPUT SUBROUTINE
(Program 19.0)

FUNCTION:
To print (or punch and print) alphabetic and/or numeric information.

INPUT:

A set of code words, where each code word consists of L alphammeric
output codes.

CALLING SEQUENCE:

Loc. Inst. Add.
ci R Lo
X+ 1 U Lo -
A+ 2 [code word]
L+ 1) +n [code word containing VQ ]
(d+ 1) + (n + 1) ete.

Where n is the number of code words.

EXAMPLE :
PROGRAM INPUT INSTRUCTION| |CONTENTS OF

CODES LOCATION | 5 p™ ' ADDRESS ADDRESS NOTES

I !
1 i i ] i
1 1 i l

| 1 .

{ i { L1 { 1010 P ! l’ II/D/{a " E-"{er A/p/ﬂ”“mef'l
el C ol /u,f ' Subroutine

N : .0434200?'0/? /J]! , .31 "LGP-30 " 72,( ¥

Pl
4 , 10,4 0430 Yool O:falbut/’ e.mf

{
;
!
!
20000003|"| | 0.2120/.08J5|" |CuBULE]] Carr Bof. spint
:
!
¥

T 105 — egQ‘l N ' C:’)’L{/.)Yue WI%/..U/%Z,

This calling sequence will perform a carriage return, print "LOP- 00
and execute a tab.

3/29/57
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(Alphanumeric Output Subroutine continued)

OUTPUT:

Printing (or punching and printing) of alphanumeric characters
selected.

ALPHANUMERIC OUTPUT CODES:

(See page 3 of this write ur)
TKIT:

The routine will exit to the location following the location
containing the exit code (VQ).

STORAGE :

58 locations of instructions and constants.
No temporary storage.

TIME:

About LOO characters per mimite.
NOTE:

An increase in output speed can be obtained by switching the
instruction in location 0035 with the one in 0036. This will raise
output speed to 475 characters per minute. But this change requires

that there not be a long carriage return or tab code as the Lth code
of a code word.

3/29/57



(Alphanumeric Output Subroutine continued)

©-BIT ALPHANUMERIC OUTPUT CODES

Lower Case
Upper Case
Color Shift

Carr. Ret.
Back Space

Leave Routine

oL
0J
14

1
2l
2J

3L
3d
L

LJd
06
OA

16
1A
26

24
36
30
08

10
18

20
28
LO

VQ

Aa
Bb

A
81¢}

Dd
Ee
Ff

Gg
Hh
Ti

J]
Kk
L1

Nn
Oo

Qq
Rr

Ss
Tt
Tla

Vv

Ww
Xx

2%

Page 3 of 3

72
OF
6F

2F
LF
5L

é';
22
ol
6d
Od

3F
32
L6

L2
1F

7
oF

52

3A
7d

12
02

L/3/57
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ARCSINE - ARCCOSINE SUBROUTINE
(Program 20.0)

FUNCTION:

To compute the arcsine or arccosine of any given value between

-l<X<1. A 6th degree polynomial approximation is used.
INPUT

One word in accumulator at q =
OUTPUT:
One word in the accumulator at g = 9 in degrees.

CALLING SEQUENCE:

Arcsine Arccosine
Loc. Inst. Add. Loc. Inst. Add.
H-1 B L(arg.) o~ 1 . B L(arg.)
- ‘R (Lo + 21)10 wd R (Lo + 21)10
K+ 1 U Lo oL+ 1 U (L, + 0211)
A2 ete. A+ 2 etec.

*ide.’track 02 sector 11

oL - 1 need not be a B order. Any order or orders that leaves the

argument in the accumulator is permissable.
ACCURACY :
‘ The maximum error is approximately 5 x 10°7
TIME:
350 to 375 ms.
STORAGE :
160 locations of instructions and constants. 11 locations of
temporary storage (track 63, sectors 12, 15, 16, 17, 18, 19, 20,'21,
22, 23, 24, 28

PROGRAM STOPS:

Loc. Meaning

(Lo + 0161)10 Argument is larger than 1 at q =

1.
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NOTE:

Since the square root subroutine is required for the evaluation
of either arcsine or arccosine, the coding for the former (Program 15.0)
is included in this program (20.0). In those instances in which the
square root subroutine is independently required, the following calling
sequence may be used for square root extraction:

Loc. Inst. Add.

- ] B L (Arg.)

e, R (Lo + 0150)lo
o+ 1 U (L, + 0100)4,
ol + 2 etc.

For further information on the square root subroutine see program
15.0.
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Job Noe_______ Prog. No,20.0 Prep., by (o RY Ck'd, by Date S 18

Problem ARCSING -~ ARCCAOSING Track
Program Input |§& Instruction Contents of
Codas 2 Location Op. Addrass g Address Notes
]
000 1!
"4 1 3
Looo .| -
e 20,0001 , . Tooo51' = Nes, ARB. ARCSING
I A ) ¢ d '
——— L0 D00 LH | pos. AR, ARCSING
d. i A L A 1012 1 g L 4 4 A ' . '
T 1
4 L i .013 " U ¢ 1 '
i I A i Ao‘h 1 s i : | '
L ¥
T L0851 L xCi6k2a2 1l
LB 1 '
n i A % A i L N 10.6 N :X AS_!(DISLlI I \AR%:‘@ ‘
A " i A i L i .o .7 N 1 ‘R%OAO;LZ{LAS !
4 ) lL 1 2 " ‘ 1 1018 i L nU%OlO;L'{.LI !
. —— L, 09 .X‘C}(Q.S,I.Q'
" g i 1 i n A Ll.o i AXAS‘("ISJ[LQ.
| L ' .
L 11 PR s 1111 N N .usQ.O.le — E’Xl.t
}.a.mn:alo.o.z,' et N N
e T hcedd 7l I Crgo/mll e
3 : 4 P i ll.h 1 N .R}O]On"’l‘s' |
A i i PN . ll .5 i n IU%O lﬂ IL"J.L'I !
I\ N 'L . N N 2 ;1 |6 n N 1“%01012; l ! —— CX‘L-C
Loo00i000. 80 XL L L ]
L ‘n\ .‘l PR | L 1 .1 .8 i 5 | 1 i '
1 1 '
L n ! O Y Y 4 .19 i N 1 i 1 1 "
T L 7
o’ ) 4 Iy L 3 i n2 .0 IO | Y " N
[} I .
i % i i r—. 1 12 .1 i 1 AU;YOIOLOA T' E. X LT
e L R2WSFASKHQ | Gre-b |7.001262H51I
I L 2 GEZLABFQK G,@-51,006670090]
i i } ) " A 4241" l—[ao.O;O‘%OAOnO‘()' l @l
. 25K K00QGIM'| Gxe-Y [=.017083125G
e _281048806006"' 4 €0 -, 2 G8%0 1 &
. e L b 2T WE2IWOFT X Gue-2 1.0308918410
N P \:2L8 I W !
T {
e, 29 Q.(o;q.W%R.K,G-,Co' Ga®-2 —.0501743046
B 30 o
j LI
Lot 31/ 6. U153 G60o'K G- 1. 0869789874
' Conditional Stop Code B carriage Return

| Royal MSBee Corporation Jan.‘5;7
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Job No. __Prog, No,.LQ2:2 Prep. by CoRY Ck'd, by Date 9,/5 [57
Problem ARCSING — ARCCOSING Track
N 2
Progg:r;eznput gm“um ODIz.xstrchzgge“ 8 Coggggzssof Notes
SR SRR 2 f
— 1 il0.03.2] ‘st%(..&I,g‘ X @)
AN L33 Mo 205 J el (1 =-x) @2
L 3kl Ro.5.0/
S S L35 010 .1 0.0l'X — s¢. RlooT
. T L3601 ,()110.0.3.7' :
L L 3T XM 36 a0y XD | @ ]
A 38 0.0H ! .
4. 000.000.0.0.27 391/ (%00.0.0.0] 20 &7
TR N R S . L tho ot b '
; e R Lmjlo‘oLz.S;‘ (= 1%%r ) le 7
SR ——— Ll .A%QL.{.LZ{.L..I 'l 9029
U BN L3t LU}[I 1 .j' X
N LB X3 LG X
bt L b5 LX.H{GAB,Z&- i
e b B X H 63 )R A
ey BT XHG 3G '
. | . B8 XMG.3.2,0! /!
n % 4 1!*19 . LXJH{(Q.?LZAY' '
PV 50 .M%OLO.ZAZ' A7 €-6
P, LB A0 023K de €08
. N L2l MG 32 HTL X el
e . .53 .A%0.0.Z,.S' Ase-t _
ey SIUETUS S ¥ 1PN 7 | N G
e L35 L A002 TR Gy €3
_— L L 56l XMG632. %' X @]
N L ETL L  AN002G A €52
e .58 XMG6.3L6Y X el
. { X o9 A%0.0‘&l ' G2 €~
. 601 XMe3 1.9 Xel
R R L 61 .A{O.Q.Zl(p' G, @0
P T 82 00,2000 S—
. l.613c.11...'% ]
Conditioral <top Code Carriage .eturn

Royal MSBee Corpor'ation Jan, 5.7‘
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Job Now—____Prog. No.2-2:D _prep. by Hudchins ckia, by pate©/2.5/57

A b “ i 0l9 N i IR LO‘ 'Li;JC? !

Problem AR¢C sSINE € COSINE Track
Program Input |§& : Instruction 24 Contents of
Codes # |Location Op. Address ﬂ% Address Notes
1]
1
i A t . e .
1
P t " A A — ,
W WO SU VN WY i A O"AOJ\O I A L[‘AO.IIAGJ!
1 ! "
Y P { PR i L I.Oll A4 Aggroil ;4.4 ! A <a') 30
- Y 4 1 It A 4012 A 3 7.-1 Ox ’ (QLZ '
! R .
deasde 1 — 2 lOAB s ASICZ,.\?AQ ! { @ ‘s
' LI
A I i | X A 4 onh 1 1 IT‘olleAb !
T T
i 4 } L A A 3. Lols " i LSJOA/ IZLO !
¥ 1
4 e d ! i i A 10‘6 A 1 ‘Uloxll"i‘d/} '
| T
U V ok beh L |0.7 4 Lx.zlolzno.o ! / @ <z
i . 1
i A bl L s 1018 " 1 IAKOLILS.A ' ! l @ &
I 1
i
t
}

10 V.0, 1.55]

'y 1. ’ ' . A A / e e ‘ -
\IOAO‘OIOA 1013 1 1111 ,7]W1W|W1WIWLG)" ']"M“/' Gu..t'ﬁ.‘) #2’
- | !

. T W2 wgool' lwis- 1@ z2

! |

A 2 % i hemcden l' Ll l3 4LOIC)AQ{OAOLO1O ’ '5 @ o

E) 5 { A A ' xl ab i i :T-%ol ‘ loAa ' "

Sk e A A |1 .5 " X LAIOA 115;.' ! { @ 6

1} A

L ) WO S B A s L 11 46 A 4 r'ﬂ;‘:aox JpS:C,’
! M

URSY WORE VN N { A i .l :’ Lo L),Oi / 15’15" '
v

.Q.QlQIO..Q,le)" LB T W W, WWWR [ Tuit Guess | T
¥

W

i 12 A2 P ,L[L"rlor / lz A‘5 !
1
A A 4 1 12 3 i 5 AF()"I OJ I I 5‘Jq ’

! §
bl " Jr RO Y ¥ i .1 9 Il i A % i i Li\ .
o N ¥y A 4 i A 12 LO i L? “‘M-’QO‘O JOJO ' / @ 6“/@ '5
] i .
s ) % A A i 12 Ll Y A J/S“JO‘/LOl,y ' / G_C) ZL
¥
\ .
¥
A
1

-
L2 nh i & |(-“)10L/!5’:S !

s l .
0,00, 1 ooes]l L wwwwa@|' vt Guess | T4
1

26 Ao 12

28] Ao 1017

29| uo 3o
T

‘3 _0 o JRIO‘ILSACI'
1

31 ONe I 550

" Conditional Stop Code B carriege Return

Royal MSBee Corporation Jan. 57
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Job NO e

I6P-30 CODING SHEET

Prog. No. 20.0__ Prep. by Huteh (ng ck'd, by

Page_4

of &

Date & /25 /57

Problem ARC SINE £ CoSINE Track
o L2
"ty [Brocauon | grmimetion 8 contant of
[}
At % e b ;
b1 II ] y : r -
000000 i 101,32 O OWWNW WA [ Int Guess [Tz
_— ; _ .33 JxJH;b‘sjllq ' X m |
N 34 LM%OJ 1.,3'1.5 & o
, e . .35] | LXLC+(4?1342L‘ 'Y )(%/z
N % L 361 ]UJIOLl B0
N 3T  XBl6,3,2,3" N/=
L 387 Vo, 140! _
¥ 7 1
4 .0101011094011 39 {wlew‘d "X @ 15-2@ 30
A I ) I AN L
N L o Vot g2
e [ 2L XA 320 X/
T b3 yo 1450 %
i ir l bl o xzoooail 2 @ 30
L R b5 Lx,H%(aﬁ,Ziﬂ;f_ Xn+i
L } L . .L‘.é L ,U%OII,AL’?'
e Lo k7 Jx‘sio‘5|tlﬁ".sa X 1
) , L8l T0, 1,5, 2]
Ly L b9l XBle 824 | Xwy
oL LSO . IU‘IE, , 14]' E:)‘H‘
000000y, 51 Boopoo'NI @ &
e s L 52 | .X.%g(al3.1.4 ! X Yty —
R L5830, Vo33
N L
T T
e L 551 Mo 1 3I'K .5 e 30
L _ 56| . yo0.1.58'
N B
o 58| XC6,323['| ¥/
el B A K e Guess
o 60| . vo33]
. | i 61 xm0.000|! ERROR HALT-NEG. AR
L ; - 62| | lx,cj:(a,B,Z,O' Clear A:e«c.. R
N e _ 631 yols50oi'd j

Conditiaral sStop Code

Royal MSBee Corporation

X Carrisaze .eturn

Jan, 57
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Job No.______Prog. No..20.0 Prep. by _CoRY  ck'de by Date 9 & /o
Problem ARCSING —~ARCCASING Track
Program Input |§ Instruction Contents of
Codes £ |Location| o) = ) sapagy § Address Notes
1
]
A o 3 A .
L ]
1 T
340.0.010.0.0.(a 'l 2000, ., . :
N A N % N ‘0,1 N " n ; b N !
Y 4 Tl 4, < 10.2 [l&Lg O:OAOLOL ' 90 @9 I
L A .043 N JV i N '
i : L ;o.h L Y L i 5 i A '
T 1
e 05H.0,000000' [ E&]
bk : " .0L6 -XAMJ'(nL?)nLly' X e [
; _ .07 . LAéo,z,z,.Z' Go @ |
— L 08  XHG310'| (corZdix’) @]
A L i )y Ao.g nBI()nO.eZUL" / @ l
T ! '
e i M .1 .o ,U%O 10454_2)
g RS .TiO,Z.L(o' = Necs, A RS ARC COSING
e el o210l = pos. ARG, ARCCOSINEG
i : J ]y J ¢
i % g i ‘1 l3 1 PV % i 5 " R
§ " % . " 1 11,h i .R501004L3'
: e i ‘l Ls i l{)%OIOlL[;q '
I L 1 Ll .6 -XAHI(D ;312_44'
i LI ' ﬂ. N )
N Lt .540,013.9 90 @9 ( T/z." ARCSING
1 _: A 4 11 .8 A .X.SIT(D.SIZHLI ! "
b N U S U i .19 i n .UI0.0.Z..‘.' - e’(.‘t
1§ / T ) 1
) |On O. Q}OAOAOA(D 1 12 .o T T } i N
s L2l /,/,,.S/Ao%o.ao.a' 90 @9
i i : 4k 12 .2 /D.L/.g|7€01K|3.F“' a.l') @ ! I\SYO7Q630\‘5—Q
i L 1 .2) L b b'm
T 1
A L 4 i A2 .h A " L b d '
T 1
L A 4 425 Y P i N i i '
T ! 1
N 281 L XC.3.1.2)
e L 27 X.516.3. 1.2 la.ga.] @l |
T T . -
; . , 28 R0.0H.2
e ILJ - " _.249 N AU%O.OAL",L)'
. : 39 A{O.Z.O‘L' G0 e5_ [T/ +~ARC5M€>
L 31 o022 )I'"RKR— ext T ‘
! Conditional Stop Code K carriage Return

Royal MSBee Corporation

Jan. 57




