FACTORIAL ANALYSIS

F4-222

Disclaimer:

"The authors of this program material, the Pool or-
ganization and General Precision believe this program
to be correct; however, they bear no responsibility,
financial or otherwise, for errors resulting from its
use. This program is distributed only to individual
and installation members of Pool. Further distribution
of this manual and accompanying tapes for use by non-
members is prohibited."

SC-0485 Printed in U.S.A.



Title: Factorial Analysis (Fixed Point)

Author: Richard A. Lamm

Date: January 25, 1961

Installation: Lederle Laboratories, Pearl River, N. Y.

Classification: F4-222

Abstract

The program performs the analysis of variance for data from complete
factorial experiments with one to five main factors and 'r' observa-
tions per cell. The program is in fixed point and it uses double pre-
cision arithmetic. Since the effects to be computed are completely
arbitrary, the program may be used for hierarchial designs with equal

numbers of observations per cell, split plot designs and others.
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3. Description

The program, which operates in the fixed point mode with double precision

arithmetic, computes the analysis of variance of complete factorial designs.

There may be from 1 to 5 factors labeled a, b, ¢, 4 and e with r observations

per cell, The number of levels for the factors may be of any magnitude

provided that the number of data and the maximum number of pa.;'tial sums

to be generated are, together, less than 2369 (2497 if the logarithmic ‘
transformation is not used). If r is greater than one and the highest

order interaction is desired, the restriction becomes abede(r+l) < 2369

(or 2497). The number of data, abcder, may not exceed 2048. The total

sum of squares (corrected for the mean) must be less than 230,

The program requires the use of the flexowriter for input and output.
It uses constants as delays. The O-pumeric code word in location 0105
will function only with the flexowriter.

The program contains its own data input routine. Since all data are
entered at a q of 30, scaling of the numbers is generally required,
The program provides for two kinds of scaling.

Prescaling: The factor by which data must be multiplied in order to
make all numbers integers. In some cases, it may be
necessary to reduce the size of the data mumbers by a
power of 10 in order to satisfy the restriction on the
total sum of squares.

Postscaling: Usually it is possible to have four digits or more per
datum without encountering difficulty with the size of
the total sum of squares. The program provides for the
internal miltiplication of the entered data by 10 or
100 in order to avoid the typing of additional zeroes
on the data tape. It is desirable to have the mubers
as large as possible in order to minimize the effect of
rounding errors.
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The choice of effects to be computed is completely arbitrary. The
program computes only those effects which have positive codewords
(effect selectors). The adjustment of the effect selectors to positive
or negative is done during data tape input (see Input). The effect
selectors (locations 1500-1530 of the program) have the additional
feature of being codewords for a special five character per word
a-numeric routine which is included in the program.

By use of this selection, it is possible to perform the analysis of
hierarchial designs with equal numbers of observations per cell at each
level. For example, for a design with four levels of hierarchy, the
selection of the a, ab and sbc effects only (exclude b, ¢, ac and bc)
will give the desired analysis. The "error" line will give the lowest
level effect.

The table of means is printed if and only if the sum of squares for the
effect is selected for camputation. The printing of the means may be
omitted by depressing the Transfer Control switch. The heading for
the means will not be excluded by this procedure.

If r is 1, it is recommended that the highest order interaction be
amitted from computation so that the error line is non zero. If the
recommendation is not followed two stops will occur; the first at 0908
when it is attempted to obtain abcder/abcder at O; the second at 1301
vwhen it is attempted to compute 1l/ems (error mean square) = 1/0 at O.
If the recommendation is followed, the "error" line will contain the
highest order interaction,

The input routine provides for an optional transformation of the data

to 1000 log (scaled detum)., Branching to the log routine is accomplished
if the transformation read from tape after the printing of "TRANSFORM:"
leaves at least a 25 at 29 in the accunmilator. If this information is
"y"' for untransformed and "1000 log y" for transformation the input

will function correctly.
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Input:
The data tape should contain:

1. A carriage return (optional) and the Job Number, problem description
or the like followed by a conditional stop.

2. A carriage return, the number of levels of each factor a, b, ¢, 4 and e
and the number of observations for each cell, r, as: a'b'c'd'e'r’,
If all five factors are not present a 1 is used for those not present. '
Those present appear first. If possible, it is suggested that
factors be ordered so that those with the fewest (non-singular)
levels appear first, since the operating time will be minimized in
this way (e.g., less time is required to compute the analysis of a
2 x 3 x 4 factorial than for a 4 x 3 x 2 factorial). However, if
this will make the typing of the data more difficult, the suggestion
should be disregarded.

3. A carriage return and a O or 1 followed by a conditional stop.
A O is used 1if the effect selectors are to be altered. A 1 is used
if the selected effects are not altered from the previous computation.
The program tepe contains the code words such that all effects are .
computed.

If the previous character is O, the tape should contain 2F-1 effect
selectors with a condition stop after each selector (F is the
number of non-singular factors). The selectors should be entered
for the standard order of effects, namely, a, b, ab, c, ac, bc, abc,
etc. The selector should be 1 if the effect is desired, O if it is
not. If r is 1, the last selector should always be O.
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4, A carriage return followed by:

a. Lo data, conditional stop (provide abcder consecutive locations)

b. Lo partial sums, conditional stop (provide consecutive locations
as required by design)

c. Prescaling factor (e.g. 100x where x is the original datum),
conditional stop

d. Post scaling factor (1, 10 or 100), conditional stop

e. Transformation (y or 1000 log y), conditional stop.

5. A carriage return followed by the data in standard factorial order,
3
that is, for a 2° experiment enter alblcl, alblce, albacl, albaca,

a.b cyy 8 b s & b.c, and a_b.c For most problems the majority

271 21 221 222°
of the final scaled numbers should contain four decimal digits.
Negative numbers must be entered with a minus sign and seven digits.
leading zeroes are required for negative numbers only.

Output:

1. Means: The program prints 10 times the scaled mean for each level
of each selected effect. The means for each effect are preceded
by the designation of the effect. The means are printed in the
standard factoriasl order (see Input 5). If the Transfer Control
switch is depressed the means will not be printed but the effect
designation will be printed. If any selected effect contains more
levels than are printable on one line an automatic carriage return
(ACR) must be used. The ACR should be placed to allow at least
5 entries per line and preferably more. (If only 5 entries per
line are provided, the anslysis of variance will be double spaced.)
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2. Analysis of Variance: Under the appropriate headings of "Effect",
"d.f." (degrees of freedom), "S O S" (Sum of Squares), "M S" (Mean
Square) and "100 ms/ems" (scaled mean square divided by error mean
square), the program prints:

a. total, total d.f. and total S O S.

‘b. For each selected effect, the effect designation, d.f., S O S,
M S as well as 100 ms/ems unless the M S exceeds 5,368,709, in
which case the latter will be omitted. '

c. The word "error" (residual), d.f., SO S, M S. This line will
contain the effects of all interactions of order higher than
the highest computed as well as the variation within individual
cells,

Method:

A standard computational procedure is used by the program [1].
In particular, for any effect the S O S is computed as:

z [(PE)E/n] - (Tot Z)a/a.bcder - (S 0 S for Main Effects and Lower ordered
interactions in effect)

where PZ 18 the partiel sum for a level ‘
and n is the number of observations in the partial sum.

Determination of the S O S for other effects to be subtracted from the
first two terms of the above expression is made by the masks contained
in 1532-1562 of the program. If any of these effects have not been
computed, a zero is subtracted in place of them. For example, if the
S 0 S for a is computed and the S O S for b is omitted, the S O S for
&b contains the effect of b as well as ab. Tn this case the ab
represents a "b within a" effect.
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Since each (2)2/n may be subject to a round-off error of 1 in the last

place, the eccuracy of the output is limited only by these errors.

Operating Procedure

With the Program Input routine (10.4t) in 0000-0263, store the subroutines

as follows:
Routine
Log, x (18.0) if required

k

C-pumeric (19.0)

Integer Printout (J4-172)
Data Ouytput 30 (J4-173)
Double Precision Sum of Squares or Products

(F1~164)

Factorial Analysis

If it is desired to relocate the subroutines 18.0, 19.0, J4-172 and
J4=173 because of space requirements for data and partial sums or
because of other storage requirements of the user, fill the appendix
program in Lo + 1663 to Lo + 1739 by pressing "start compute” at the
At the completion of
filling the appendix program, depress the manual input switch on the

completion of the filling of the program tape.

Location
1700 - 1857
1900 - 1957
1000 - 1058
2500 - 2651
6000 - 6263

lo - Lo + 1662

flexowriter and press "start compute". Type and f£ill:

X2

Xz

XZ

Xz

(Lo Output 30)

Jh-173

(Lo Integer Printout)  Jl-172

(Lo Cerumeric)
(Lo logk x)

19.0
18.0 if required.
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(Note that provision is not made for the change of location of F1-16k.)
Halt and transfer to Lo + 1700. When the computer stops at Lo + 1737
the appendix program may be destroyed.

In addition to the storage requirements of the program (17 tracks) and

the subroutines (less than 9 tracks) the program also uses 6300 - 6331

for the storage of d.f. for the analysis of variance and 6332 - 6363 .
for the storage of Sums of Squares. The order of storage Lls the same

as that of the codewords (1500 - 1531). The program uses the binarization

routine of 10.4 to binarize Lo (data) and Lo (PZ) (see 0055 and 0062 of

the program).

The Transfer Control switch should be up unless the means are not desired.

The Breakpoint 16 switch should be up unless more than one problem is
to be run. If Breakpoint 16 is depressed, the program automatically
returns to Lo of the program to receive another problem.

To perform an analysis, place the data tape in the reader and halt and ‘
transfer to Lo of the program.

Tab stops should be placed at intervals of at least 6 with an ACR at the
end if the problem requires it (see Output).

Program Stops:

0238 - @ + 5 of DPSOSOP (F1-164) calling sequence. The total sum of
squares exceeds 230-1. Do not continue. If the start is pressed,
the program will continue with an incorrect total S O S and hence

an incorrect error sum of squares. If this stop does occur, enter
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the modification (see below) and continue by transfering to Lo + 0238.

0908 - Divide check = ebcder/abeder at O. The recommendation for effect
selection was not followed. Actlontgo to manual input on the

console, type Twwwwwwq and return to norine operation and start.

1301 - Following stop at 0908: error mean square is O. Press start to
continue. 100 ms/ems will be incorrect. Other: error mean square
is O or 1. Press start to continue. If error mean square is 1,

the results will be correct. If O, 100 ms/ems will be incorrect.

1454 - Breakpoint 16. The problem is completed.

Modification

If the program stops at Lo + 0238 because the total S O S exceeds
230-1 or to guard against this stop, make the following modifications.
(Lo = initial location of program; Mo = initial location of modification.)

1. Change Lo + 0238 to xu(Mo)

20 Ad.d:

Location Program Input Code Instruction Note
Mo /0000000 b(Lo + 0236) Lo data

Mo + 1 y(Mo + 5)

Mo + 2 y(Mo + 8)

Mo + 3 a(Lo + 0237) abcder at 29
Mo + 4 y(Mo + 26)

Mo + 5 bl ] datum at 30

- 10 -
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Location Program Input Code Instruction Hote

Mo + 6 a(Mo + 23) 5 at 30

Mo + T m(Mo + 24) 1/10 at C

Mo + 8 cl ) datum

Mo + 9 L(Mo + 5)

Mo + 10 a(Mo + 25) 1 at 29 ‘
Mo + 11 y(Mo + 5)

Mo + 12 y(Me + 8)

Mo + 13 s(Mo + 26)

Mo + 1k t(Mo + 5)

Mo + 15 r {19.0}

Mo + 16 u .

Mo + 17 , 0000005 201£LETE Print:

Mo + 18 62720342 "rescale y by 1/10" .
Mo + 19 0612060f

Mo + 20 12060326

Mo + 21 03jok20vq

Mo + 22 u(Lo + 0233)

Mo + 23 » 0000004 0000000f 5 at 30 ‘
Mo + 24 03333333 1/10 at O

Mo + 25 00000004 1lat 29

Mo + 26 000b0000 Test for Loop
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Descaling Output

If the data have not been transformed and they have been prescaled by
10° and postscaled by 103, then the output is descaled by dividing by

10n where

ptqt+tl for means

2(p + q) for SO S, M S
0 for d.f. and
2 for ms/ems (F)

If the logarithmic transformation is used

divide by and subtract
10,000 ptaq for means
1,000,000 0 for SOS, MS
1 0 for d.f.
100 0 ms/ems

Timing:
The sample problem (3 x 3 x 3) required 4 minutes 20 seconds.

Reference

(1] Snedecor, George. Statistical Methods 5th Ed. Iowa State University
Press, Ames, Iowa (1957). Sections 12.6, 12.11
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The sample problem is a 3 x 3 x 3 factorial for which the complete analysis

i8 desired. The data is:

A

B, C 159
C,  3.95

c3 1.49

B, C, 0.25
C, 2.5

c; 2.5

B, C 1.8k
C, 3.63

Cq 3.78

A,

2.60
4,54
1012

0098
4,22
2.70

2.37
3.62

3.63

A3

l.%
4.7
1.50

1.03

4.55
1.72

1.95
k.92
2.78

Since r is 1, it 1s necessary to alter the effect'selectors.

eliminate the decimal places, it is necessary to prescale by 100, and

In order to

since it is desirable to have at least four digit numbers, the data may
be postscaled by 10. If the data is to be stored from 3000 on, and
the partial sums from 3100 on, the data tape contains:

Sample Problem'

3! 3l3lllllll
0l1lllllllllll0l
3000'3100*100x' 10"y

159'395'149'25'255' ... 195'k492'278"

The results are as shown on page 1k,

If, in the same data, it is assumed that the B's are subclasses within
A, and the C's are multiple observations within the B's, the appropriate

i

analysis 1s a hierarchial as shown on page 15.

For this example the data tape contains:

Sample Problem'
3|3llill1l 3l

o'1'o'1!

3000' 3100'100x'10'y"
159'395' ... hLg2'278!

-13 -
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ANOVA

Sample Froblen'

5'3'5'1'1'1|

Ollll'l'lllllloi

3000'3100"

y = [100x'] x 10'

TRANSFCRM: y'

159'395'145'25'255'251 ' 1841363 1378126045k 1112 108422 1270237 1362 ' 363 !
168171150103 k551721195 'L oe 278!

SCAIED MEANS x 10

a

23988 286k 26755
b
24911 22788 31688
ab
23433 17699 30833 27533 26333 32066
23766 24323 3216€
C
15633 L0166 23588
ac
12266 33766 25933 - 19833 L1266 24833
14799 L5L66 19999
be
18633 L2199 13699 1533 37733 23099
20533 L0566 33966
ANOVA
Effect d.f. So0s MS 100.ms /ems
total 26 43801430
a 2 986895 Lg3uLT 203
b 2 33895A3 1944781 798
ab Y 582635 145658 60
c 2 28199939 14099965
ac L 2608725 652181 268
be L 5584523 1396130 573
error 8 1949150 243643

- 14 -
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- . .
Sarmle Problem

ﬂr)';}'l'l'l's'

or1ten!
3000'3100"

y = [100x']) x 10'

TRANSFORM: y' _
159395 ' 1h 125125512511 184 1363 13781260 454 1112 198422 1270237 1362 363 1
1464171150 10% 'h55 172 195 thop 1078

SCAIED MEANS x 10

a
23688
ab
23433
23766
Effect
total
a
ab
error

286L4L

17699
2k3%3

26755

30833
32166

ANOVA

S 0sS

43801430

986845
472168
38342357

- 15 -

27533

MS

Lgzhb7
745366
2130129

26333

100.ms /ems

23
35
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FACTORIAL ANALYSIS Program F4-222

Problem i pOQC-I;Of.3u
. For ——— Date ___l[,2,6/,6_l_m_ Track
Program By R. A. lemm Number FA-222
lnpu'rCOd" Instruction Optimization
I Loc. Op. Add. Notes e Okay | MO g‘:io:‘ly
T 00 l 50 |43 |36 |29 |22 |15 |08
Loy 10,0, L 4% 11,900 (19.0) T
N 0, w1900 | 51| 44|37 |30 {23 |16 |09
0,0,0,0,0,0,3"} , % 12,0,1,8[2,0,1,0 ANOVA |52 |45 (3831 24 |17 ] 00
L L, 9 7,2,3,2 4,63 A 53|46 |39 3225 18|11
’J e o4 7.2,1,8/2,0,v.q s4 | 47 | 40 |33 |26 |19 hl_’?”
Ly L s X,/ 0:0, 5 5 55|48 |41 |34 127 ;20 | 13
L L %  uP[1,13,5 w110 54 | 49 | 42 | 35 | 28 ’2}‘*&_—14
L A el h% 5, 9' input routine 57 150 | 43 |36 |29 |22 115
L ., % | | x1{0,058| read job designation s8 | 51| 44 |37 |30 23|16
L ‘: A L9 ,J: b 116;512 c(Lo a) = c1654 s9 52 |45 |38 |31 [241 17
NP LS B 116%215 5 at 11 60 | 53 146 |39 |32 |25 |18
vy e My r)2,602,8 data input 61| 54| 47 |40 |33 126 | 19
.L' L R iy 1,6,0,0 read and store a,b,c,d,e, o %2 || 4 |4 !_3‘_‘_4_2_?#_2‘0_
Loy . { X, P 010§613 read O if masks are changing ¢*|*® | _2,‘::'_38_4,_3
ST | :: . %,1]0,0,0,0l read 1 if masks unchanged Z“’ Z: :‘: ‘:i z‘; z: Z
T L%‘nl‘u{&'? Sen 45 |38 |31 | 24
T S - L, 4y t10, 0,5 2 do not alter masks 02 | 59 52 L
e v |k 53] 2t 30 03| 60 | 53 | 46 | 39 _z_';
i e L O eslan ot s T T
" L 1+1b0,u}515 b(lo b)
SPRNEPIE | SFILGS TP 675 00 7 e PR v o
I S T L 2 - . 8]0, 7% 5.0 2 at 30 =1 at 29 08 | 01} 58 | 5 J:“_i,.?l___zo
Ly L B , 0032 09 | 02| 59 | 52| as (38131
Ly Rl L 10/02,60 1at30 10| 03|60 | 53|46 |39] 32
PR L2 nl1 b obl design ctr = oF 1| 04| 61 [ 54|47 [a0] 3
IR | B ad . c|1.b,0,b] design ctr 12| 05| 62 | 55 |48 | 41 | 34
L Ay . p|0,0,2,1 13| 06| 63 | 56 | 49 | 42 | 38
b. MR | B 81 . .l0,7,5,0] 1 at 29 14| 07 | 00 | 57 | 50 | 43 | 3¢
Ly e L .v[0,0,2,1 15 | 08 |01 [ 58|51 |44 3
T S W W Ry L 18]0.5,1,7 b(Lo r) 16 | 09 { 02 59 (52 (45 ( 3¢
Ll oM tlaoz 17 [ 10| 03 |60 | 53 | 46| 39

SC-0486 1 f 36 Frinted in U.S.A.
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Problem_ Fectorial Analysis Page 2 of 3l -
For Date _1/26/61 Track
:r Program By R. A. Iam Number F4 - 2.2 2%
i Input Codes
T Instruction Optimization

S — T T

vy 100002 610,309 b(lo a mask) 1500 ol A el A Rl I
e 2w 0.0k 5 (1104) 19 | 12|05 |62 |55 |48 | 4]
L Nl % 1y010%l&19 20 | 13| 06 | 63 | 56 | 49 | 42
Ly e 1%,0[0,0,2,1 21 [ 14|07 [ 00|57 | 50| 43
L s , 1bl1,4,.0,4| design ctr 22| 15| 08| 01|58 51|44
C Ly . .510.7,5.0 2 at 30 = 1 at 29 23 [ 16| 09| 025952 ﬁ
Ly LB 4100053 24 | 17|10 036053

I T S B ' 1 139 R ) 018§01}+ 1 at 3¢ 25 | 18 | 11| 04 | 61 | 54 | 47
N R T T S 1 ¢40 L 1 C l,hgolh design ctr 261 194 12 05——»*6—2_ ?‘5_‘_:8_"
T S kA B (X1 0,0,2, 7} read O = exclude or 1 = incl g7 | 20| 13 ] 06| 63|36 49
AP L@ L 1n0.7;5.0 1 at 29 28| 21| 14| 07|00 57|50:
TR . .8 018%2‘9 L0048 29 | 22| 15| 08| 01| 58] 51
L Nl BT KNS 30|23 1609|0259
L Lo NI | 31| 24|17 110" 03| 60
L aw L e|1,3,2,5 Twnnnnig 32|25 | 18 [ 11| 04 | 61| 54 ]
e A ol L 1] 0ok8 or ook9 33| 2619 |12 05} 62| 55 |
Ly e .8 116%217 80000000 3¢ | 27| 20 | 13| 06 | 63 s5¢
Ly LY 1}10[111] 35| 28| 21 | 14 | 07 oo%srl
TRV SR S L0 - b 0,0%1&5 36 | 29| 22| 15| 08

Y G W B | 15' Ly u lll§213 37| 30| 23|16 | 09 |
AN R | X,D OJO{318 38| 31| 24 | 17 ]0+03 6CJ
L e e 11u%o.l+ dump accumilator 39| 32 25 lajl 1| 04; ! |
N 1 154 X ,}xli Olo%)_ho read in Io 4 40 | 33| 26 | 19 ‘2?05;62_!
Ly s T 010%6,3 binarize Lo d 41| 34| 27| 20| 13| 06" 63 |
ey b % L 4%,u/0,0,50 23| 2 14 0 00 '

T T A {2 P 010{1*.3 43136 | 29| 2215 I oe | o1 :

. R B 110,23, 5] dpsosop call seg 44371 3% 23! ' ;‘:’i_‘_o_z_,_‘
T S L Ly Y 012}3,6 " o " 45 | 38 | 31 1 ul 17 10_1‘0_3__!
Ly L %0 | .C lllii 1 8] clear accumlator e % 25 : 18 i_””_oi_
oy b o x,1{0,04 7] read in Lo part 2 _ ”,“°A”f“'&‘f’ 1205
T S G I QLT C’LO%‘5L3 binarize Lo pi 181 41 34 ?_11’_3_0_‘__‘?_;_"‘
Ll N R LR Ae 19| 4z | 38 2821 4007

2 of 36
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Problem ___ Factorial Analysis . Page_ 3 of 34
() o 7 - Date _1/26/61 Track ____
Program By R. A. Lamm Number F 4 -222
lnpu’,COd“ Instruction Optimization
T W T W L Not Oka Not | Not| N
oc Op. Add. Notes uT Y D |DM|Only
S S 00 ‘ 50| 43 | 36 |29 |22 |15 | 08
T Y S S 0,1, L %1y017%u16 Lo pZ .
e o | %6 1,9,0,0 (19.0) 51| 44 |37 |30 [ 23 |16 | 09
e o %,u/1,9,0,0 52 |45 |38 |31 |24 |17 |10
21.0,000005l , ,%|20182012 y-=1I Ix il Ml Bl Il i B
'1 e o 016%1,0 1.6,0,6 sa |47 |40 [33 |26 {19 ]| 12
e % |3.6,0.8[0.0,1.0 55 | 48 | 41 |34 |27 [20 | 13
e e 2,8,0,6(0,8,4,8 56 | 49 | 42 |35 |28 [21 | 14
e o 0,6,v,4]0,0,0,0 57 |50 |43 |36 |29 [22 | 15
e T | %.2]0,0,5,8 s8 | 51|44 |37 {30 [23 | 16
e | clo,2,59] aum sccumlator 59 | 52 | 45 |38 |31 |24 | 17
by e ) %1]0,0,6,0] read in post scaling bl il Tl Al ISl Nl B
e on | P 1,2,6,1] col. sh. 61| 54| 47 |40 [33 |26 |19
‘. ey IR ~5|2,4,0,0] 1 at 2T 62 | 55 | 48 4: ,34 27 2(:
T e o=l
MR | :: . .t]0,1,2,1] post scale =1 ot: k. j., %]z 5
e e I I 510,2,6,04 1 et 30 02 | 59 | 52 | 45 |38 | 31 | 20
Ly L Ly 't 1J2%1,6 post scale = 10
® . . .|, "], vlo2s7 post scale=100; 100 at 31| % | 0|3 |3 |2
T l .11 e : <L 3:1‘7 Laput Toutine 04 | 61 | 54 | 47 | 40 |33 | 26
, } .
Saoomas
I — BT vl 5,9, input routine 07 | 00| 57 [ 50 | 43 | 36 | 29
L L L 4%711,9,00 (19.0) e T3
N E— L PR 90,0 Z: :l : Z;: 33 | 31
210,0,00,0,050 , , 201,820,110

PN U] PP TP PP Iy oo o ToTal s
L LB 7lf%5.1&1+,6%l,f 1nNjosl6r]s il
A L 12280850 ‘z 25 : Z: 4: 42| 35
B p— - 0.6.%,916.0,0.9 :4 o(; 00 | 57 | 50 |43 ] 36
.&L‘ N L 'Z: L =xjp010%111+ 15| 08|01 [58]|51 |44 37
S Y W T S ' J L— L C 1135(18 dup accumulator 0 9 | 52 )45 ) 38
I T T T T W' L1 30 L 1 x 116 O%l.6 read: Y' or 1000 log Y' :j (:Z 0123 ZO 53 146 | 39

v b sloasThes et 29

3 of 36



Problem Factorial Anslysis Page Yof 20
For Date 11[_26/61 Track
Program By R. A. Lamm Number F4 -2 2 4
Input Codes
) Instruction Optimization
B E— Loc. Op. Add. Notes DY | okey MR oy,
B S f 1 1 1 T Y
Ly 0,1, 32 - t 011%315 18 [ 11 | 04 | 61 54‘»_47 | on
Ly s b 1,3%0,1+ ulé09 (for log transf.) 191 12105 | 62 ] 55 | 48 | a
T s Y e l,h%6,0 input routine 20 | 13| 06 | 63 56 “9Y“
P 1 l35 y b 1.0,0.0 3¢ 3w00 21 | 14 | 07 | 00 | 57 | 50 | 43
ST T 4ar 0,7,5.4 "clear loop” to zero 2211508 01,38 5144
L A . 110;018 6300 - 6362 23 (16| 09| 02| 59| 52 '%
TP . LD 1,6%515 b at 30 24 | 17 {10 03] 60 53.4'
L A . .n 116#5& a at 30 25| 18 | 11| 04 | 61 541 47
T R R W S ! L40 T 0,9,6,2] 12t 1 Sl |2Mv0V5 82 S_S_AAPl
e g e e Ty ml,001,3) b at 30 27|20 13]06]63] 5 >
e L@ ., .n 116%5‘6 o 28| 21| 14| 07 00 57!'50‘
P s L%lmllh%2.5 1 at 1 29| 2215|080 58!5_1
C o, 4 NN 113§1.6 abc at 30 302316090259
L N , .0 ll6i5.’( F) 31 (24| 17! 10 03] 60
TR . 146 .{1ml.h%2,5 1at 1 32125 18| 11| 04 61
Ly L 47 L h 1,3%216 ebed at 30 33| 26! 19112 | 05| 62 55
Ll ) 148 L 1n1.6§518 e 34127 20 13| 06 | 63 56_‘
L L 49 Ly .ml,h%215 1at 1 35 (28| 21 ;14! 071! 001 57
MR 0 . hf14 36| abede at 30 %1291 2215 08 °‘;’
L L, ! R 1‘6;519 r 37130 23|16 09|02 59"
R %2 . 1h012f317 abeder at 29 38 | 31 24517:10.03 6C
L R Ly 1s]0,7,5.0 1 at 29 39| 32| 25| 18 11;04 (,1i
L ) ‘54 llx.h613;3ll| error d.f. 40 | 33 26!‘\9 :zgosfazs
oy P ie2,20, 3] totad dlf 41§ 34 27L7° 130863
Ly | 156 Ly b 116}515 b at 30 421 35) 28 | 21 | 07'00“‘
R L L5 . ,nl.6{516 e at 20 431 36 | 29 2_24”15;08 01
L ., 58 1§.ml.l+§215 1 at 1 44 [ 37 | 30 | 23 15@09102
AR | L Ly WLk 24 be at 30 as | 38| 3 24'17Ti'no._03
N 80 1%'1:1116%517 4 46 | 39| 32| 25 laiénfu
i C e Lom1 b2 1at) 47 | 40 | 33 | 26 wwzﬁs__
L 1 l62 Ly 11’116%218 bed st 30 48 | 41 | 34 | 27 20: |J§C‘
" L‘1ﬂ11'515.ﬁle 9 a2] 35| 28|21 | ] 0
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Problem _ Factorial Analysis .Page_5 of34_
For Date 1/26/6_1 Trock
‘ p By R. A, Lamm Number _fF4 -2 22
rogram
Inpu']Codes Instruction Optimization
} 1 Not Not | Not| N
et Loc Op. +.dd. Notes uTt Okay D [DM|Only
[ ]
1 1 1 { 1 1 -
50 | 43 |36 |29 |22 |15 | 08
) S N B R zo 12| 00 L ; 1m 116%316 l a't l ” 094
! i 51| 44 |37 |30 | 23
Coypa o O nla6,2,3) bede at 30 i
' » 52 |45 |38 |31 |24 |17 |
02
I Y T B o Ly et 1L6%519 r VAR VA v ey
' 53 | 46 y
11 % Lo 1 103 1 { m l.h-%215 l at 1 ' -
y 54 | 47 | 40 |33 |26 |19
Ll s B 1,6,2,6| beder at 30 i
V T
55 | 48 | 41 |34 127 120 |13
l‘L 1 J' L1 i 05 1 % Lb 116%547 d —
05 56 | 49 | 42 |35 |28 |21 | 14
S A — g ll6v‘5‘6 < 9 122 15
07 57 | 50 | 43 |36 |2
L L ., m1636f1atl | L
? 08 hi{0 8 3 0| ed at 30 | 58 | 51|44 |37 30 16 ]
1 1 1 % 1 ) 1 1 1 } 1 J. Y 1 ‘ 59 r2 " 38 . 24 ‘ !7
c9 5 3!
IS O T 1 'y n 11$518 e ~—§—-~—-~+—-- —<I—-]“—'
‘ in - 5118
L i ‘mg , m1363 1at1l 60 | 53 | 46 | 39 |32 12
_ KU S :
' ' : 33 |26 | 19
[ R PJ ?0961 cde at 30 61 | 54 | 47 | 40 |
T v T
\ e ; 62 | 55| 48 | 41 | 34 | 27 | 20
b L1 { 11 ‘ —d 1 1= 1 { ' 6 5 9 r _,‘,_.._..,____’ ” _.2_].-4
15 . ! 63| 56 | 49 | 42 . 35
Lt 1 f L . 11 — 'L Jm 1134613 1 at 1 % !29 22
" ]
' i4 c|0 9 6 3| cder at 30 00 | 57 | 50 | 43 | |
e T = AN 01|58 | 51 |44 | 37 Lao 23
: 15
[ T I N ! L N ) 1161518 e 1
' P 16 ' ' 02 [ 59 [ 52|45 (38 |31 |24
j U U S S G | ;3 i1 1 ! 1n 1161517 d i } - e
' ' 17 R 03 [ 60 | 53 |46 | 39 32! 2
,_.L 4 i J ; , J 1 } m lA 3{6; 3 lat 1l I ; _.5.3_;,.._2.6»—'
il 04 | 61 | 54 | 47 | 4 :
WA WY W W W { } ‘ L1 '8 Lt 1h ll l; SA )+ de at 30 ' N 24 Q 27 !
1 . 48 | 4 ! i
19 05 | 62 | 55
L = ‘ :‘nll6%5"9 N 6315 !49 42:351523“3
20 06 . 3 6 i 1 !
PO WO R S U | [ p o m 1131613 latl % J -t b
' 21 ' ' 07 00! 57|50 4313129,
[ T 1 L 1 4,¢11 10 7| der at 30 S } . b e
i 22 ' 61 8 08 01! 58 ' utnlm!
bl l 5 e R ; >
e l4231}L 1659L Y09 02 59 ' 52 4% 14|Jl§
n r P JE o
R R — 24 — ! . ¢ 03 o0 | 53 rw] t
U S N N L Loyl irbl lat 1l % F— _+_,_ ,,_-__*__‘_ : |
' 25 ' 1100 el 54|47 a0 | 5]
TR SR W S S [ L oraeld )-h 6l 1l er at 30 } . lr | - - —i
' 26 " ) | i o5 62 iss5 |48 | 4|34
I L L, .bl111 3 d.f. at 29 AR AU AN SN N
' g ' Py 0s 63|56 | 49 !4z 35|
i T W W . | 11 1 ] lnol8131 l&tl3 _ | l— i_,'. f l
T 28 1 T 14 ! 07+ 00 ' 57 bU‘~3i3f),
1
i S W N . | 1 1 1 ' a 2L36 m[Lo d] e e e e _M‘,A_-Ai
' 29 ‘ ' > 38 CI 058 . Ly a4l 37
L} 4 L1 P & 116 118' data inpgt ,‘i_*m_L_,; S T . '
‘ ' 30 ' ' lm!owoz?wxszx-u!ﬂ.-
T N S ST I 1 LY 9_0’ — — N i
‘ N ' ﬂ .I Tw 0! 03t eo 153 140 | so!
| S O U W | ' i .t l ], l U.lOl)-l' | ___,..___.;.______‘._ I
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Problem Facterial Analysis _ _ Page 5 of 3it

For Date _ 1/25/C1 _ Track _
. Program By R. A, Ierm __ Number f4-22%

Input Codes
T . Instruction Optimization

e Loc. Op. Add. Notes 3"7' Okay E”g'g';‘;: O:”
e A ‘ T . e |
ceey o 140,28 el (el d L4 6 0O input routine (reset for untrans. L']_',ﬁ_o_d__rﬂ.fftlfj_ ;,f?;
cu 4] P %r]6,0.0,0] DPSOSOP 19 (12|05 62|55 48 ]
Ly e XU 6,0%010 20 | 13| 06 63“%_.?-6__£r 49 —43‘,
L T [I—O%dll' 21 | 14 07 o—o 57 SO_L“_J
L ., 6 J.xm[I-O%d,] 22 | 15 | 08 mf:?ag“i“_‘
L ¥ [1{1 L‘L‘] abeder at 29 23 [ 16 | 09 oz;sqiszﬁ ]
b o L 1%,2[0,0,0,0 error hlt  S0S > 230 24| 17] 10105 60153 %
vy b n]3,0,2,58 store tot SOS 25|18 ”4§°f_‘!§__°_}_1r§_4;_§7__;
T S Y W N 140 L xc 511%6,3 res SOS 26 11912 H(?S__i ‘6#3_4’_5_5_;__4?_?
TR Y R Lo 4! , %D 6.2%510 RL 27 | 20 ‘3]#06“L63 ; 56 '_423
b L v ...0116##.2 28 | 21 14;107;00%'57;50_
e aw x,bl6,25,1] B 29 | 22| 15| 08 01|58 51:
o L ie16.k.3 30 | 23 "’N"%f?if_‘)f”i
NI | BRI RN - 590 0 10 I i Ml SR ‘13;63!
L s X, ¢ 6‘1%415 321 25| i3 1 1 94 61 5:5
L A x,r]1,9.0,0 (19.0) 332! 19| 1205 62! 55 |
L N Xu1,9.0,0 3412720 13| 06| 631 56!
0,000,007} , , *|201,02018 il B Al BN I 574‘
T S S S S - % Y,f;6lf 7.2#013 scaled means x 10 1291221150800 4%
e e T ee2, 900,638 v |0 |te|osjoz) s
L L %2 IR 3.2.7,¢ 38| 31| 2417|1003 ch‘;
L L, 8 0,8,0,6/ 4,206 39 [ 32] 25| 18| 11|04 61);
TR LM 0134014 210=l‘8 40| 33| 26 119 12 051 62,
Ly Ly 9 2,0,v,9/0,0,0,0 41| 34| 27 20| 13| 06| 63
I S T 28 L4 1u0,300 42 35| 28| 21| 14 07|00}
+10,0,00000070 o 7], ], 64 100 et 31 33|29 22)15|08]|0
vy o0 %12,0000000 1 at 2 44 | 37|30 | 23|16 | 09| 02
L “59['+‘ Ly )| etre de 45| 38| 31| 24|17 10] 03
L L, 9 Lyl .2l 1at 30 a6 | 39| 32 25| 18| 11 04
ll}llL 116] [1{; 11.] l/natO 47 | 40| 33 1 26 | 19 '2&

Ly N I ljll]Ctr#l 48| 41| 342720 |13
L1 N [ N B2 49| 42| 35|28 21| 14| 07
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Factorial Analysis

Page [ _of 34

Problem
. For Date 1/26/61 Track
Program By R. A. Lamm Number F4 ~2Z2 2
Input Codes
T Instruction Optimization
S A Loc. Op. Add. Notes 8‘}' Okay ND°' g‘;; O:l|y
11 1 1 i 1
} T .
by 0,3, %], L b 1161, 26| beder 50 | 43 136 129 |22 |15 | ¢c8
b Ll Lic 116% 53] otroc 51| 44 | 37 130 {23 |16 | 09
L A LD 116%5& a 52 {45 138 [ 31 |24 [17 |0
by s L 1c|0,2,59| ctr e 4o 53 | 46 | 39 132 {25 (18| N
i L e ’1 /0,2 6.0| 1 at 30 54 | 47 | 40 |33 |26 |19 124‘
Ly L 05 - . h| 0, 9+61 Ol ctr ¢ 7/[’-3 §5 | 48 | 41 134 {27 |20 134-:
by L %] % h 019% 3,0f ctr e Ay 56 | 49 | 42 |35 |28 |21 | 14 !
Ly AN % h 116%11’1 4‘ ctr ¢ #5 5750 | 43 136 |29 122 | 15 |
Ly s L lllﬂ o4 ctr c #6 s8 . 51| 44 |37 |30 |23 16?
P as , .bl1,500] A heading 59 | 52 | 45 |38 | 3! | 17?
L 0] .t]0,31,3 | 60 | 53 | 46 |39 |32 |25 )18
L s T 1L0%1h9 pZ, SOS 1loop 61 { 54 | 47 | 40 | 33 | 26 191
L e ,ul0,9.1,3 621 55| 48 | 41 |34 |27 | 20
L ey . b 0l9%6,3 cder 63 {56 | 49 |42 ;35 |28 | 21
SUR R L] BN P = JunnnnE
S = 16 — 2 116% 228> / 02| 59|52 |45 |38 |31 |24
et = 17 — 2 0.2%519 Sk ¢ 2 03 (60|53 |46 |39 |32]25
. e — 18 S L 14; 2 2 et B 04 | 61 | 54 |47 |40 | 33| 26
L L - - 1] 0, 7; 3,5/ finished factors TR RTRRIRETRET
L4 1 ill 11 ! %,bl,6715‘)+ a .
T e ad e Domaane
T L Ly Lbil 2 0, 1] B heading ! f ‘ ,____Tf_______
L Rk L, .t0325 08!0]%58 5,_L‘.a§37 30
Ly L ‘%xrllo%lhﬂ 09 02;_‘59,52 45 | 38 31
N A 09,1 10| 03 ’ 60 | 53 | 46 [ 39| 32
L g OBl 0,1 3 sb 1 ! 04 | 61 |54 |47 | 40| 33
e L% o 2,59 ctre o 12 { 05| €2 |55 |48 |41 ]34
L A lel,l%lﬁ9 1 at 30 v3 | 06, 63 | 56 | 49 | 42 3:/5
T . 2| e 0.9 60 ctr c #3 “\4 o7~ 00 | 57 | 50 |43 Jf
b A L P, . b[15002 ABheading R A ANl A Rl
30 ' 16 09| 02 |59 |52 |45 o
e = 31 S B 17 110 ] 03 |60 | 53 46‘_i—5‘}
i 1 1 1 1 1 i 1 ! 4 1 l Q L

7 of 36



Problem Factorial Analysis Page_8of3k
For . Date __1/26/61 Track
Program By R. A. Larm Number F4 -2.22

- lnperOd“ Instruction Optimization
T I ‘ 18 | 11|04 |61 |54 |47 40
IR | S 21, e 09,13 .
b4y 44 ]33 b 111%017 der 19 [ 12] 05|62 55 48 2
g M L C 116}513 ctr o 1 20 [ 13 | 06 | 63 | 56 | 49 :3
P LB, % Db 1.6%516 c 21 | 14| 07 { 00 | 57 | 50 |
A =2 % 1[0,2.59] ctr c 4o 22| 15| 08| 0135851 uc
I ¥ A 017%510 2 at 30 23| 16 | 09 | 02 | 59 | 52 .
O R S il ,.t]0,7,3,5] finished factors 24 | 17 | 10 | 03 | 60 ) 53 46§
N =2 . b[1,01,30an 25| 18| 11 | 04| 61|54 472
Ly =l R 019%610 ctr o #3 26| 19| 12| 05| 62! 55 “:j
C ol = |1,5,0,3] C heading 27| 20 | 13| 06 | 63 5.6 4 |
e L2 % t 013%415 28| 21| 14|07 00|57 Z(:J
e L L ljo%hl9 29| 22| 15| 08| 01| 58 !
R el I , 109,13 30 (23| 16|09 |02
IR i [ b 1‘6;515 b 312417} 10] 03
L R Lac 019%610 ctr ¢ i3 322518 11| 04
L 4N % b 1‘6;5} a 332 ! 191205 |
o N _.c 019%310 ctr o #h 34| 27| 20|13 o.o 63 56§
L a2y % b 115}0.4 AC heading 35 (28| 21| 14| 07 oo“i
e sl # t O'3i5‘3 36| 29| 22|15 ze Z; 5941.
L 32 ,, u[0,9.1,3 38| 31| 24 ‘.
SRR, s , b 111+11211; be 39| 32| 25| 18| 11| 04 6’!
I 5 R 012=519 ctr o 2 40| 33 26 | 19 1? 05 611:
Ly N % b 1‘6%514 a 41| 34|27 ] 20 13| 06 63:
Ly i I ; .c|0,9,6,0| ctr ¢ #3 42| 35| 28|21 14|07 oo;
S = # b Ol2}6.0 1 at 30 43 ) 36 | 29 fz 15 | 08 oz.;
Ll , 98 Ly 049'1310 ctr ¢ 4 44 | 37| 30|23 16|09 02
TR s ,1b[1,50,5| BC heading as| 38|31 |24]17] 10 _"3_{
Ly L4 Ly 't 013{613 46 | 39| 32| 25|18 | 11 044;
S W L S 1“ Ly T 1,0%)4-49 47 | 40| 33| 26 | 19 | 12

e S G W W L“ Ly M 0‘91'113 48 | 41| 34 | 27 | 20| 13 oo.
o R P 49| 42| 35|28 | 21| 14| 07,

8 of 36
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Problem __ Factorial Analysis Page 9 of 3
‘ For Date 1/26]_6,1_,4__ Yrock
Program By R. A, lamm Number F4:.2-_-&-2._
|npu'rCodes Instruction Optimizotion
e S— Loc. Op. Add. Notes 0 Okoy | o' g‘:!o_N
R 00 ' ! 50 ] 43 | 36 |29 |22 |15 | 08
S | B e S s 2 |51 |3 |20 125 116 | 09
A | I Y e B | R AT
N Y G S S T A 102 Ly 1C 01Q%6lo ctr ¢ #"i 24 ._'A._l{_ .AT___‘_..___.'_.-
by s b 1,51016 ABC heading 53 | 46 | 39 314 25 |18 :
e s } t o,h%o 1 54 | 47 | 40 | 33 |r7: ;: lz
’ 41 e 1 Los - I 110%)4-19 55 148 | 41 Bf fr? ..,E..-__T_W.,_
L L s L ul0.9,1,3 56 | 49 | 42 33 %za iz,' .
e o ahesaler 7|30 s e oo [aa s
by s e 1L6TISI3 ctr ¢ 58 | 51| 44 | 37 %39_123 K
e U W S W W L 09 - ) 116_%51'1 d IRl 343 53‘ alu"T”Z
ey L0 L hl0.2.5,9 ctr o {2 60 | 53|46 |39 132 12518
by R s 017}510 2 at 30 61 | 54 | 47 | 40 !,33 26 1:
. vy o p ] #0,7.3,5] finished factors :z 5: :: :‘4:::“ z_: _%_
15 s 2 135
T TR o %16 = 4 00 | 57 | 50 43 |36 |29 | 22
A — BT ©10.9,2,0 g err e i3 01 | 58 | 51 |44 | 37 [ 30| 23
B o R +2,2, 740 heetne 02 | 59 | 52 | 45 [ 38 | 31 | 24
L - : e Pty 03 | 60 | 53 | 46 | 39 | 32 | 25
'J LA EETY = llo}u& 04 | o1 | sa | av |40 |33 26
T TS 1: 2119&';13; be 05 |62 | 55 | 48 | 41 | 38 | 27
[ R oS EEELE B _ 06 | 63 | 56 | 49 | 42 | 35 | 23
i S S B N 41 - ,© 019%610 ctr c_ﬁ o ; r04‘“.J3°.1-29~
DRSS | B U] EYCI R A T A et e
Ll o L L1 22 - ,C 019=310 Ctrg #l" o8 | o 58-11” ;;-v:‘;
oo b P, b]1,5,0, 8 AD heading Gl Il Bl B Bl
R a2y L it|o k2T 10 | 03] 60 |53 |46 | 39|32
Ll ol " 110111“9 1| o4 61 54 AU 40 33—
L L e ujo9.13f 12 05| 6z {55 48 4'| 3:
ddd gL L1 7 Ly LB 116=516 c " »06 6 _5,?_ :: :: ”
RN | 2| %' Lo 019%610 ctr ¢ 13 14{ 07|00 |57 :
e 20 i 116% 55 b 15 | 08 | 01 és 51 e | a7
I S W R L1 3 1y K4 A 91( 30 Str c #i; ¢ 09_4__(_)1. Ei? f) “ 3?_
o I E 17 {10 ] 03 |60]|53|as]39

LPHR Bl24-1 REVY 7/6C
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Page 100f 3k .

Problem Factorial Analysis
For Date 1/26/61 Track
Program By R. A. lamm Number &L;‘
lnpuflCodes Instroction Optimization
S S Loc. Op. Add. Notes 801! Okay N';' gt;; O'rj'Y
T 32 ' ! ., 1811 |04 |61 |54 ]47] 40
Loy ol Ly ol L6 bl ctr c 5 -
. a2y .0|1,5,0,9| BD heading 1911205 |62]55] 48
ey Ay b Olh%3.7 20 | 13|06 | 63|56 49|42
1 2N r 1101,1419 21 | 14 | 07 | 00 | 57 | 50 | 43
ey 2 . u[0,9,1,3 22| 15| 08| 01|58 51| 44
e v .]1,0,1,3] ab 23| 16| 09| 025952 ;
e aw ic[0,9,3,0] ctr c , 24 | 17|10 ] 03| 60] 53
o A LD 0,2,6,08 1 at 30 25 | 18| 11| 04| 61|54 47
e Rl Y 116%1“14 ctr o 5 26| 19| 12| 05 | 62 | 55 48
L L 0] + b|1,5,1,0] ABD heading 27| 20 | 13| 06 | 63 | 56 | 49
I | Lt 014;%5 28| 21| 14|07 ]00]57] 50
o v 1049 29| 22| 15| 08|01 58] 51
T 1 T
e Ay - u0,9.1,3 30 [ 23! 16| 09| 02] 59
e Coes | LD 018;310 cd 312417110 03 (»_o~
e =l , |0,2,5,9] ctr 5 3202518111 04] 61
e A _0|1,01,3] av 33 ‘26 19| 12| 05 | 62 55_
Cl =y Lo OIQ%GLO ctr ¢ i3 34| 27( 20|13 0_6ﬁr63 576
o e P ploesio] 1at 30 il Ml el U W
e L 1e]0,9,3,0] et o il Il Bl Bl sl et ¥
g e p]3,502,1] CD heading TR °3,Lf’i’-,_
e R it 041*%515 38| 31! 24 1‘7% 10_4_04_{0_!
L . T 1,049 39 1321 25 | 18 J n 04+‘6IM
e M e09,1,3 il T
NN | BV B WO & il il A Tt
S S W ' 11 56 Ly G 019+610 ctr ¢ .3 421352 21_1_114-..07“ _.of).i'
R T T T 11 57 Ly b 116% s 4l a 43 vraé 2‘1 __22_ﬂ'_l_f_’_;_(_)i,.;~0'
(11 f—L L1 11 58 Ly .C: 019% 3,0] ctr ¢ “Ih‘ 44_ ~3~7_w39 { 3 lb ' 0‘_7_1 Am-.'
Ll 11 59 Ly Jb! 1, 5% 1, 2] ACD heading 45| 38| 3| “__E_”M IOIOJ_,i
I S S W 1 30 1 %"1tl 01#613 461393212 {_l.a .‘l ....Of—i
L L B 11‘110%41“ Rl 40I33i26;7‘9 705
Ly L 82 - 01971 13 m.] ‘8 _,_,i__3_4_>,. 20_Iﬁ A
Lo el s adve RIEEIEI R
10 of 36
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Problem Factorial Analysis Pace 1lof 3k
. For — Date 1/26/61 Trock
Program By R. A. Lemm Number F4 -222
‘npu',COd“ Instruction Optimization
S E— Loc. Op. Add. Notes S? Okay Ng' S‘;»I O:‘,J
iy '
o, 00| _.c|0.2,5,9] otr c 4o 50 | 43 | 36 [ 29 |22 |15 oe%
e oo b 16,51 a 51| 44 | 37 |30 |23 [ 16 09:
e A _.c[0.9,6,0] ctr s 52 | 45 (38 |31 |24 |17 m{
e Ce . .b]0,2,6,0 1at 30 53| 46 | 39 |32 | 25 !w "
e . . .cl0,9,3.0 ctr ¢ 4 54 | 47 | 40 | 33 26;19 12
Q Cuy CL 05| . .b|1,5.1, 3] BCD heading 55| 48 | 41 |34 |27 120 113
i e g 0,5,0,9 56 | 49 | 42 [35 {28 |21 | 14
L AN I r 110+1*19 5750 | 43 |36 | 29 |22 |15
L A I ul0,9,1 3 58 | 51| 44 |27 | 30 =23l16
L : L o] ; b 012'}6,0 1 at 30 59| 52|45 |38 31 |24 7_1
L ; L CLof ; e 01916L0 ctr ¢ 43 60 | 53 | 46 | 39 | 32 | 25 |18
i L N 1L31216 abed 61 | 54 | 47 {40 | 33 | 26 i 19
. L ; Ny D 1 c 0‘2:519 ctr ¢ {2 62|55 48 |41 |27 P20
PR | L I b 115:111; ABCD heading 63 136149 f_qiff_ﬂ__?_ﬂ‘_hj‘_
e | ; t 0.5;14] 00 | 57| 50 | 43 | 30 | 29 : 22
L s T LO;‘*.9‘ 01|58 | 51 |44 |37 3023
Ly Ce| o 0,9,1, 02 | 59 | 52 |45 | 33 3: 2
.‘ s ol :.b116’5.9 - 03 | 60| 53 46 |39 |32 |25
‘...%.,L B ‘%‘cl‘6%5,3 ctr o 41 04 | 61| 54 |47 |40 |33 | 26
e | },bl.6=5,8 R 05 | 62| 55 a8 |41 |34 27
C L 00259 ctr ¢ f2 06 | 63 56 | 49 42‘35 23
A L . sl 7,50 2 07 | 0o 57'50 aaiao 2
by b L 407,350 findshed factors il I B T
R RS » lbl.31r2.6 abed 09 | 02| 59 | 52 45;38 31
e LM . .clog6o ctr o 43 10| 0360 |53 |46 39| 32
by B . b|1 525 Ehesding N |os| 61 |54]47 4033
N L 0529 12!05;62 55 | 48 | 41 | 34
e LY .;LrLO=1h9 130 0663|5649 | 42|35
e . 1{.u0.9=1.3 14|07 {0057 |50 ;43|36
. e 2R % ‘bLGJrga bed 15|08 {01 [58]51 44|37
N o 1J,ICQ95§d ctr ¢ 3 16| 09] 02|59 |s2]451! 38
L N 165)-[& 17 10{ 03|60 ]53!46]39
LPR 8124-1 REV. 7/60 11 of 36



Problem Factorial Analysis Page 120f 34
For Date 1/26/61 Track _
r Program By R. A. Lamm Number _F 4 ’ZZ’
Input Codes L
T Instruction Optimization
TR WS S U N B | Not Not | Not N!
! Loc. Op. Add. Notes uT Okay D | DM!Only’
1 1 i i 1 1 1 T T
32 /) 18 | 11 | 04 | 61 | 54 | 47 | 40
J I 1_% 1 14 OISJ i % : C 0195310 Ctr Cj/f |
33 . 19 ] 12| 05 | 62 | 55 | 48 41
PN O T S S L1 L b 1151116 AE heading | !
34 — 20 | 13| 06 | 63 | 56 | 49 : 42
b1 1 % {11 | - P} 1t 015=317 ! .
35 21 14107 | 0057|5043
PN Y WA S Y S L1 Ly T llo%h‘lg !
35 221 15108 | C1 | 58} 51 | 44
TS Y S Y S L o 019%113 j
37 23| 1609 02]59]52! 4
UMD W S Y S L1 L 4 b O|8=310 cd I{ i‘
38 i 24 1711003160 53: 2
PO T S T S i1 L4 C 010%610 ctr ¢ i3 L
39 - 251 18 | 11 | 04 | 61 | 54 1 47
N DO S Y o [ - b lwaxjx}* a _ — ~ :
40 26| 1912 05]|62]55" 45 .
I T U T W L L 1€ l,6;h.h ctr c i5 |
41 27|20} 13| 06 | 63| 561 49
i1 1 % 1 i1 1 1 J nb 116%515 b ——
42 ' 28 | 21 14| 07| 00! 57| 50 |
T FET . ¢ 1 C O‘9i3‘0 ctr ¢ Ué)‘l’ i
43 - . 29 | 22115 | 08 | 01 | 58
OSSO S S S " L1 Ly b 115%1‘7 BE heading
44 30| 23| 16| 09| 02 | 59
T L Ly at105 T
1
45 31| 24|17 ' 10, 03 | 60
A S S G T W 1 Y lxoiung
46 32125 18| 11| 04 | 61
S T T T S 1 LU 019311
47 - 331 26! 19| 12| 05| 62| 55
T T T S L L 4 D lIO%lLD ao +
48 Iz 34 | 27 | 20 13| 06 | 631 5¢
L 4 | 1 L4 1€ 019%310 ctr ¢ u‘)-# |
49 35 1 28 | 21 14! 07 | 00 ' 57
I S S S W' [ L b 113%017 1 L
50 . 36| 29122115 08| 01 .
TS TR S L1 L 4 1€ ll6]L)-hl+ ctr ¢ 75 l L 4
51 . 37| 30| 2316 09 02 5%
11 1 % L1 L1 L Lb 1,5{118 ABE hea.dlng ' \ )
52 38 ;311 24117110 03¢ 6C
T o } L1 1 JEt R 't 015%515 i - l e —
53 39321251 18 11" 04 61
O S T S St FE [N 4 110%419 { —
R '
54 40 | 33| 26 1< 2 05 62
i1 1 f 1 i I 1 1 L] 1u 019%113 }
55 41| 34| 27 20 135 06 &3
T S — L1y JE . . b 110%113 ab l . IJ; L
)
. 4
S T S B 't Ll 3¢ L4 ac 116§1F114- ctr ¢ 5 23] I 2 Ni
57 . ;s 43 ' 36 | 29 1 22| 15!
TEND WS S T W L Ly RY) lxu%‘)xu o | ; {
58 " 4 3 30 ) 231 16
bod et L ,  .c]0,2,3,0} ctr c b ¥ 12 |
' 59 . - 45 rss 3112417
I S S B W' ! - - blle, 57 4 : :
]. 50 ’ N oA 7 Cmy 46 | 39 | 32 ! 25 I 18 !
T T Y O S LG Okyﬁoiw ctr ¢ 43 f [
{ 61 L2 ol o bt a7] 40 33126 19 |z
- LJ.P_L“LALmrmei.“_M,Lﬁw4bwiij%—“ Ci hzzaing IS S S SRS SR S W
; 62 PR 48 | 41134l 27| 20
a1 —t L [ RY C‘;-ﬁ_;,,'~ R — l : 4
63 49 | 42| 35 [23 2010 14 L7
1 S N NN WY S I ] L e GCJ“"Q[ { | ;

12 of 36



Problem Factorial Analysis

Date __1/26/61  Track

Page 13of 34

Q For -
Program By R. A. lamm Number F 4 =222
Input Codes
T Instruction Optimization

S Loc. Op. Add. Notes e okey [N I 0:1)’

1 1 1 % 1 1 1 T - o
e 0.6, 9] 0,913 50 |43 |36 |29 |22 |15 | 08 |
e Lo %.bl,6%5.5 b 51|44 |37 |30 |23 [16 | 09
e oo L%lcll6%‘+.l¥ ctr ¢ 45 52 |45 |38 [31 [24 |17 | 10
s Co | LD 1,654 a 53 |46 |39 |32 |25 {18 ]| N
s N e 1lu{oxh ctr ¢ 16 s4 |47 |40 |33 |26 |19 |12 ]
‘1 L %] . . 1,520 ACE heading ss |48 |41 |34 |27 |20 |13
e CL e it 0.6,0,9 56 | 49 | 42 |35 |28 |21 | 14
D AR r|1,0.l, 5750 |43 |36 |29 [22 |15
e . o.a . .u0,9,1,3 sg | 51 )44 |37 [ 30 |23 _"U;
e L9 | 14,2, 4] e 59| 52 |45 |38 |31 |24 |17
L .'% L s clo,9.3,0] etr c m 60 | 53 | 46 [ 39 [ 32 |25 | 18
i o b 1,6,5,4| a 61| 54| 47 |40 |33 |26 | 19
e o] e 1,6,k ctr c 45 62 | 55 [ 48 |41 | 34 |27 | 20
e Ny b 111#419 1 63| 56| 49 |42 135 |28 | 21
L L 1{ O el ho k| ctr c 46 00 | 57| 50 ! 43 |36 |29 | 22
s I L s 'le 1,512L1 BCE heading 01| 58|51 |44 |37 |30] 23
L : L Coe : t 01611,9 02 | 59|52 |45 |38 |31 | 24
.1 . : L s ; r 1,0;l+‘9 031 60| 53 |46 |39 |32 25
o 1 o o] 40913 04 | 61 | 54 |47 |40 | 33| 26
N ‘j} L o] ; b 1,3;1,6 abe 05| 62 | 55 |48 | 4) | 34 | 27
e 2N . c|0,9,3,0] ctr c A 06 | 63| 56 |49 |42 | 35| 23
. L z; ., p1307/ 1 27 00 | 57 fo 43 '35 29
L L Ly .C 116%l+1h octr ¢ #5 8| 01| 58 |31 4{}_31 30
e R 11, 5,2 2]l ABCE neading 09 | 021 59 | 52 | 45 | 38 | 31
e s 410,627 10|03 60 (53|46 |39 32
iy R . l.Ogth 1 {046 |54 47 |40]33
T L 21 R 0,9,1,3 12 05| 62 | S5 |48 | 41| 34
e 20 b 1,3;1116 ebe 13| 06| 63 | 56 |49 | 42| 35
L B o960 “otr ¢ 13 14 07| 00 |57 {30 |43} 36
. o : o on : b 1.1;5.’4' de 15 [ 08 | 0158 |51 | 44 37
WS S WY Y W [ 30 | ; L C 0L2§ 5, 9] ctr c #2 ‘f_ (_)9__3_2___?2_ _5?_:5___33
L BRI e B 17| 10| 03 oor'ss 46 | 39

LPR 8124-1 REV. 7/60
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Problem Factorial Analysis _ Page 1itof 3}
For Date 1/2'516_1_ Track __ __
! Program By R. A. lenm Number 4 -2 2
Input Codes
T lastruction Optimization
B — Loc Op. Add. Notes 0| Okey ;N;';gi:gz:"yg
L1 i L : 1 T ' : R
P c,5 3| | L .c 0191{3‘0 ctr c i 18 | 11| 04 |61 154*47L40!
L TL L L 33 . { 1b 115%213 DE heading 19 12 { 05 62 E;S,SA_L:‘,B,;.{,,%
Ly ‘ ‘34 . t 0,65317 20 | 13 | 06 63{{6(49[4?;
e R L 110%h19 21 | 14 | 07 | 00 leso’“;
L a2y o 0‘9}113 22| 15| 08 OI_LSB : 51 a4 Vf
o A % b 11%211‘ be 23 | 16 09-9'2_159]157}(4,
iy A L OJ9%610 ctr ¢ 3 4|77 10_ 03 | 60 1 53 ; 4 .
e LY »16,5u0a 25 | 18| 11|04 | 61| 54 }r a7 |
g el | C 019%310 ctr ¢ A 26 | 19 |2 Aqs 62 P-S | 48
L L 4|, b[1,52L| ADE heading 2|20 V306 63864
ey A % t 016&15 28 | 21| 14| 07, 00 | f7—t—5~0~‘
R N [T 1‘0&‘9 29 | 2215/ 08 | o1 | 58 5,’_4
A ey U 019%113 30| 23] 16 0975 02_:__51'_752;
L s % b 1,6f5,6 c 31 | 24 17$ ]01'0—60—.1
TN A " 019§610 ctr ¢ 43 322518 i1 | 04| 61 544!
NP L 47 L b 116%55 b 33 (2 19| 1205 62 sii
F—‘ L f L 48 Ly c 019%310‘0121‘ e ,/h 34 | 27 20| 13 | 06 | 63 56:
Ly A ; b 1,6%511‘& 8 35 (28| 2114|0700/ 57,
e . 50 . c 1‘6i1+‘h ctr ¢ i 36| 29| 22| 15| 08| 01 .
L A i b 1‘5%215 BDE heading 37| 30| 231 16 | 09| 02.| 59
N Ay ‘r t O,6§5l5 38 (31| 24| 17|10 03 604‘:
R L .%Lr11071£h9 39 (32 25! 18| 11| 04 uJ:
D ey L u 019{1‘3 40| 33126 19| 12 05| 62
N LB { b 11031.3 ab 41| 34|27 (20| 13|06/ 63
T N +1¢[0,9,3,0] ctr c Y 42 |35 28|21 14| 07| 00
e AN { b 0‘21.610 1 at 30 43 | 36 | 29 [ 22| 15| 08 | 01
T el L c 1,6%%& ctr ¢ #5 44 | 37 {30 | 23|16 | 09 024
I A LD 1.5{2.6 ABDE heading 45 | 38| 31|24 |17 | 10| 03
S =y it 0161[6,3 463932 [25) 18| 1 042
AT L T 110}“19 47 | 40| 33 [ 26 | 19 | 12 f)s‘.
L A L Ol9%113 48 | 41| 342720/ 13 .
i L8 R I cde 49 42[35 28 [21[14 07‘1
14 of 36



Problem __ Factorial Analysis

Page 15of 34

Date ,.1_-/_26_161 B

Yrack

Program R, A, lemm . _ Number F4 -2 2.2,
lnpu'rcc’d“ Instruction Optimization
R NV P R RIS
A R W S .
g o, 00 4cl0.2,59] etre 4o - 50 | 43 |36 |29 |22 |15 | 08
L L0 . .bl1,0,1.3] ab 51| 44|37 |30 23 |16 |09
L g , 2 Lac 0‘9}510 ctr ¢ #3 52 |45 |38 |31 |24 |17 |10
Ly , % f b 0.2%610 1 at 30 53|46 |39 132 {25 18| N
i Ly L M Lic 0,9,3,0| ctr e # 54 | 47 | 40 |33 |26 |19 | 12
Ly L, 0 bl 5, 2, 7| CDE heading s5 | 48 | 41 [ 34 |27 {20 |13
NTETENE | 1t0,7,0,9 s6 | 49 {42 |35 |28 |21 [ 14
O S T I Y T 1,0, L 9I 57 [ SO | 43 |36 |29 {22 |15
L L. . 1u/0,9,1, 3 s8 | 51|44 |37 |30 |23 )16
Ly L2 { 1bl1,6,55| b 59 52|45 |38 |31 |24 | 17
Ly , , 10 1c|0,9.6,0f ctr 43 60 | 53|46 |39 [32 |25 | 18
Ly L1 . 1[1,6,54 a 61| 54|47 |40 332619
' Ly L, 12 ,.¢]0,9,3,0| ctre #y 62 | 55| 48 [ 41 |34 |27 | 20
L L , bl 54218 ACDE heading 63156 |49 |42 |35 28|
L L 14 4 't 017% 17 00 | 57 | 50 | 43 | 36 |29 | 22
L L8 f T 110=1*.9 01|58 |51 |44 |37 |30]23
Lo L, | u 019%113 02| 59|52 |45 (38 |31 24
' L Y L b 1‘6%2& bede 03| 60| 53 |46 |39 |32]25
e e lElcle il
T L D 116=5Lh a 48 | 41 | 34 74
TR L, 0 . 1¢]0,9.6,0 ctr c s 06 | 63 | 56 | 49 | 42 | 35 2343
L L2 L4 .bl1307]1 07 [ 00 | 57 | 50 | 43 | 36 29;
Ly L 22 ' .C 019=310 ctr ¢ #h. 08 | OV | 58 | 51 |44 |37 30;
L . B . .b!1,5.2, ol BCDE neading 09| 02|59 |52]|45|38]3
R LA L 160,72, 7 10 [ 03| 60 | 53 |46 | 39|32
RTETET § B 2 L r|1,09 1] 04| 61 |54]47|a0]33
I T T S S S L4 2 oy 0‘9%113 121 051 62 | 55| 48 | 41 | 34
S S S L 2 ' b lllflh 1 13| 06 | 63 | 56 | 49 | 42 | 35
Ll g L ‘} .c 019%610 ctr ¢ i3 14| 07|00 |57 {350 |43]36
Ly L5 _.bJ1,13,6| abede 15 |08 [or [s8 |51 fae a7
e L _.clo,2,59] etr ¢ 4o 16 [ 09 | 02 |59 |52 |45 |38
o L . 1|1 5 3 o) ABCDE heading 171 10| 03 |60 |53 |a6|39
LPR 81241 REV. 7 60 15 of 36
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Problem factoriel Sn2l1ysis Pagel5 of 3
For Date _ 1/25/61. Track ,_--‘.
Program By R. A Temm Number F4 -2 22T
Input Codes
. ‘ lastruction Optimization
bbb e e Op. Add. Notes 3‘;’ Okay Ng' g"M' O:ly!
_.,_L.-AL_...J‘__{,A ) I B r T .
e o7, 32| - t0.7,3.5 18| 11|04 |61 |54 |47 40l
33 19| 12|05 | 62| 55148 41
R B ”1"34“ o JFMJWLQ#L_LQ_ 20 | 13 | 06 | 63 | 56 | 49 ngi
U U RN TS S Ll - | U 019{113 .
e 1]0,9,0,7) xb6238  reset DPSOSOP G I I il I Bl B
IRV 36| e 6ll%l+,5 22 |15 08!01 58 | 51 l 44 ‘:
e LY w1232 fofy 23 1 16 | 09 | 02 59257.;4'
cie e e B b]1653 etr e £ (0810)(0820) | M| 17|10 @01 | 4
i Py slo8i0i8) et 30 (orhg) || 1 °‘:“@5“!”
Lty L L .t017j1612 26 119 | 12 05!62;5'?@"{
L ll41 L‘L.cll3%2,7 ctr 11 27 | 20 13?06%63;56;19”
e 1142 .i.bfl%ll 28 | 21 14307;oo€57iso_
L Il43 1{18‘[1137{‘] 29 | 22 lsgoslovgss .5|
R L .%101.p2r'11 30 | 23| 16 ov!oz‘sql
e e . 0‘7%516 31| 24 | 17 voTw 160}
Y T T \ 1“ Ly b [Lo%pzl 32| 25| 18 14| Ca?c,! E :._;
A AN X2 010%012L at 28 33|26, 19| 120562 5J;
e e . D]1,3.2,7] etr - (o750) | #7720 ® 06163 se
S W B S | .49 - 017%319 w2 07f00 E__b,t/.
I a . X,z O.Oioll 36291 22115 og | 01 .a
L C S .%.C[lill (1010) part 371301 23, 16|09 ozéfj_
A A % b 0,8{3‘8 ctr of clear| ¥ |3'! 24 17’10 03: ou‘
Ly e L 812.0,3,9| wwwwi Loop 39 | 32 25+18;ll'04:611
T lj54 ‘}‘t[l%L] 40 | 33 25'19:12”5%62“
L L, 58 1%.\1110}0.;[ 4| 34| 27 20!15v06;63__
Ly L] . b 01.1%1,”2 (o7hs) | 42|38 |2 14'o7§ 00
I A n } al1 21,501 at 29 43| 36 | 29 | 22 15108101
Ly ., 58 .}.00.7=1+.2 44| 37 |30 | 23|16 | 09| 02
Ly LY - lu0,7%l+.§ 45 | 38 | 31 ] 24 17]10;03
200000023 60 21q1alaq0 46 | 39| 32 25| 18| 11 i 04
vy 1 1%000010,000 6ath pidl Il Il Ml e ‘ﬂ_“,
v by 2 el 3 N et R (o7ho) |8 |4v| 4 22017
Ll ll63 Cusl o) 1at 30 49| 42| 35| 28 21114107|
16 of 36
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Problem Factorial Analysis
‘ For Date _1/26/61 Trock _
Program By R. A. lemm Number FA4 -222
'"”"',C"d” Instruction Optimization
S — Loe Op. Add. Notes e T Ll B O:y
11 1 = L1 1 T -
Ll 0,8 |, % 1tQ8{2.6 1oop 3 50 | 43 | 36 |29 |22 |15 | 08
e L0 ,u 018%0.5 51|44 [ 37 |30 |23 |16 | 09
,00000034, I, |, )] N of binarization 52|45 3TN0
e L9, - - B Ng of binarization 53 | 46 [ 39 |32 |25 (18| N
e ar " - 2| 1at 30 54 | 47 | 40 33 |26 |19 | 12
L L L eld.1, ] ctr # (08071) | 55|48 [ 41 [34 |27 120 13
b L 06 | % b 1114-111#19 1 at 29 56 | 49 | 42 [35 |28 [ 21 | 14
L an % JaQJ_‘_lbjlal pz ] 57 | 50 |43 {36 |29 |22 |15
P C, LY 0174"-11# S8 | 51| 44 |37 130 |23 | 16
Lo g 2 Ly 017=lh3 59 | 52 | 45 | 38 | 31 |24 | 17
L L 0] L 0.7113.8 60 | 53 | 46 |29 |32 |25 | 18
Ly L n - 't 0,8}312 loop L (0828) 61 | 54 | 47 | 40 | 33 | 26 | 19
.L Ly " Ly e 012=6.2 ctr 43 62 | 55| 48 | 41 | 34 | 27 | 20
b L 13 - b 012}613 Lo 3 63 1 56|49 |42 |35 |28 | 2
. P e
S E— = 16 — X 0.74%1* 02 | 59| 52|45 (38 |31 |24
I = 17 — 2 012"519 stx o §2 03| 60| 53 |46 |39 |32 25
.l L = 18 S 012;6l0 1ot 3 04 | 61 | 54 | 47 | 40 |33 | 26
— E — — 19 —t = 018:1‘9 05 ] 62| 55 |48 | 41 | 34 | 27
Lo " L acf1,1,3h ctr 2
N L 20| LU 0.71.3,8 06 | 63| 56 | 49 | 42 | 35| 28
,,0,0,0 %0 0,031 , ., 21 l,w%qu 0,02010 mask 07 | 00 | 57 | SO | 43 | 36 | 29
N L 22 9,3].8,8 O,O{OLO -55,536 at 16 08 | 01| 58 |Si ! 44 |37 30
Ly - 23 o —y 201 at 30 09| 02| 59 | 52 | 45 | 38 | 31
11 = L1 1 L 2 - 1D]O, 9%619 ctr ¢ #3 (08‘4»9) 10| 03160 | 53 |46 | 39| 32
iy LB L e 012%612 ctr #3 11|04 61|54 |47 |40/ 33
L L 26 - blo, 2%6‘2 otr #3 (0800) 12 ] 05| 62 | 55 | 48 | 41 | 34
— 1‘ L L 27 oy ‘.s 1, 1:1&.9 1 at 30 13106 | 63 |56 |49 | 42 | 35 \
L L 28 - .u 01 8=l,l 14107 | 00 | 57 | S0 | 43 3_61‘
Ly L 29 Ly ujo, O%hLB seegoou3) 15| 08| 01 |58 |51 |44 371}
L L 30 [l | Ly nl cd 16| 09| 0259 |52 | 45| 38
T ll31 L oxilao ool 1at 13 1710 03 |60 |53 |46 | 39
17 of 36
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Problem__ factorial Analysis

For __. _ e Date ._l/_2_61_6.]:,~ Track ____
~ Program By R. A, lasma .. Number _f_él;,_f:&l._m _4
— Input Codes lastruction Optimixation
! . , ; No¢ Not | Not| N
I Loc Op. Add. Notes uT Okay 1 p | DM|Onty
Y NS RIS WSUUNE MR SRS S &
B ‘ ' ' 18111 |04 |61 |54]47]40
- 08,%| , vl1,1218 ctr# . (0811) 0 v
A A— ! ' 19|12 05 ]62]55] 48] 41
Do a3 s]1,3,6,2] 1 at 30
1 ... t
' 34 ' 20 {13106 |63 1561 4951 42
[ N DA N N S [ Lt 0181512 loop 5 e ]
A 35 ' ' 21| 1407005750 43
PO S SO IR D Bt L1 i3 1 u 0181319 e _
. 36 ' ’ 22 | 15| 08 | 01 | 38 | 51| 44
, 10,06,0,0,0,0,31 + 8101010 0,0,0,0f =1 at O ]
' 37 ! ' 23116 09| 02! 59| 52145
i s | PR - . 1| word for print loop B
’ 24 | 1710 03 60 53
NS SRR N B L 38 | -t QI ctr for input and clear loop ]
T 1
250181 11| 046t 54 a7
bipaaa P e300, 80 etr g (0835) gl Tl O
40 i 261 19] 121 9056215548
L4 % [ 1 1} jb l|l}216 ctr ¢ f['e at 29 - R : 0 ) ,6_3 } . 49
1 271 20| 13| 06 5
YA S 1 L 8 \ } 18 012}613 IQ3 e e S S S _._'(;
42 28|21 14l07100]|57]5
,___.L__.L_ 1 4 1 Nt 1 4 i 1} 1c 01 2%6' 3 103 - I —
' 43 ' 290122151 08] 01 s8] s
STV N WA TS WO W' [ | A {r 1B’ 018%2AI+ — I
30 23) 161090259 52
| % [ S | 144 TR b 0;9% 3,01 ctr ¢ ‘/:Ql' (0856) .
45 | 24117110031 60 q
R § B . +18(0,26,0] 1 at 30 o el Bl
46 32|25 18| 104161, 54
T S B B L L4 ac 111%118 ctr # L %
47 33 261191121 05|62 55
I e | % ) I 41 L : lb 110%112 102 e “-. —
48 34| 27120 13106 | 63 56
TR IO W N S W' L g 1y L C 042%613 103 e i
49 357281 231 14l o7 | 00| 57
PR T S S ' 14 T Rt 018'1211* B S S l
50 i 36| 29! 22 15| 08! 01 .
S G S W W' | ! ¢X,Z 0, O; 3.2 l J_I U N U _
51 2 37|30 23 ; 16 ;09 621 59
T | T [, —L g ] 2x _-L,.._-+_._ %
52 ; 381 31| 24 17110031 6c
T S - S - b4 L b LO; 2, 4 ctr 1145 (0831+) (0903) e AL__.__, . S—
53 39| 321 25 . 18" 11! 04, 6!
[RS S S U S 1 L3 195 018101)'} 1l at 30 ) S S SO S
' 54 ' ’ 0] 33| 2% 'v’n'm1
ra 05 !
AU T T S Lo T .t 0186 5.1 loop 6 . S — s L
55 ) a1 38! 27020 w1 08t 63
Lty i1 1 4aC 1, 011 2, L ctr #s5 R SN S S Sat
42 | 351 28 ; 2V 14 07 ¢ 00
O S S L1 56 Ll Q18}414 i PR —
7 4336292211508l 0
T T W ' 1 5 Ly bl 1 01. 2,9 ctr #6 (c854) .._..._“__!_-MJ,,,.__A.,"
58 44 | 371 301 23 16! 09 02
T S SR L L8 O;8=2|3 1 at 30 ,,;‘W_¥wmdmmﬁl»w7
59 . 45| 38) 31124117 0] 02
S R L 441,01 W exit partial Z NN S S
80 - ' 46| 391 32 251 18 11, 04
D T T S T W L Ly i C 110§ 2,9| ctr 4‘6 w_qr__‘__l___.__-._qf.-_,_,_,.v,,A._J
61 47| 401 33 026 1 191 12§ 0% :
TR L4 111,012 Tog — ey S
62 48 | 411 34127 20,
Ll L 1+ 1210803 etrc 2 x ctr ¢ b at 29 T T T N
63 49 ) 42 ) 355 28 21 ) 14
| U VY W S S | i1 L1 € 1101112 LOQ 1 J ! J —

18 of 36

LPR 8124-2 REV. 7760



Problem Factorial Analysis Page 1% 2

For Date 1/26/61 Trock __ .
. Progrom By ____R.A. lam Number  F &4 ~222
'HPU'ICOJ" Instruction Optimization
"D S AR N W W E L Not I Oka Not Nof! N
oc. Op. Add. Notes Ut | y D DM‘Only
B 00 ' ' 50 | 43 | 36 129 |22 |15 T—oja—
'SR D T ST E O ¥ 0,9, T b 0N 9% 0, _..,l,,‘_
I o2 D16 kL] ctr e #5 - (1007) |51 [ 44|37 |30 23,1609
S N S W B " Lod o Ly € lLO%Q:)‘* ctr #5 —_— 32 4_5,._1_38“",,_?,_1__r%‘,,wl? ______ '_0 )
P S G S 1 103 Ly s 018§512 I 348 ¥ _‘32435 llj___‘,_'
00000041, ,*]1,q,071[wq,00| mask - ol I Tacl ol S A
® . . ...l . .%1g200[0000] -156at8 . il il Tl Sl A L B
Ll 11 L %L by ) N3 of binarization #PZ 56 | 49 | 42 135 128 21 | 4
L AN " 3.0,9,8]| xb6238 (see 0735) |57 |50 |43 |36 |29 |22 |15
e o8| . .a]0,2,3,7| abeder (0928) s8 | 51|44 |37 |30 |23 | 16
L A jh 6121,519 59 [ 52145 |38 {31 |24 |17
e L o) D 116%610 60 | 53 | 46 |39 |32 |25 | 18
L Ry e 012%6,1 1/n at 0 61| 54 | 47 |40 |33 126 | 19
'1 a1 L 12 L, 1,6%210 o 62 | 55| 48 | 41 | 34 |27 | 20
e b B, rn228 begin PZ, SOS loop| 83| 3%¢ |49 |42 13 28| 21
ey ML ufa22,2] print heading ol Il ol Tl Bl il B
S W T R T W W Lo ' " lrlb 019:3.0 ctr ¢ #4 01 | 58 | 51 | 44 | 37 | 30 23A
L o] :L n 012;519 ctr c 42 02 [ 59| 52 |45 |38 |31 24
. Ly 71, . n O‘8=0,3 loop 6 incrementer at 29 03| 60| 53 146 |39 132 25
. w 18 . on 11)_‘10‘)_‘_ ctr ¢ #6 04 | 61 | 54 | 47 | 40 | 33 | 26
e ; L o] ; m 0,9;6‘2 1at 1 05 | 62| 55 | 48 | 41 | 34 | 27
N ar b 019{016 4% at 29 06 | 63 | 56 | 49 | 42 | 35 | 28
L L 2 Ly s 0‘7%510 1 at 29 07 | 00 | 57 | 50 | 43 | 36 _21_
cen e b 1 8)1,30,8] a.f. st 29 B O1] 58|51 4a]37)30
by L B .0 OLS%BJl 1 at 13 09 [ 02| 59 5245|3831
PR Ay 8]0, 7,1,6] bl P 1 10| 03|60 |53 |46 |39]|32
PR N y 1T 0.755.11» clear partial Z 11104 61 154147140133
T - 26 " 1.\0;018 12| 05 | 62 is 48 (41| 34
L LT LD 019110.6 4P% at 29 13| 0663|5649 |42]35
e By 0,9%0,8 14| 07 |00 |57 |50 43|36
. N ; o[, 1] vlio Pz + #p3] 15| 08|01 |58 |51 |44]37
LU L 0, N B | R any te [ 09 [0 [59]52 [as |30
v 2 vlo 7, 60 (P2] (1622) | 17| 10|03 60|53 |4s] 39
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Problem_  ractorial Analysis Page 20Q0f Zi:.

For Date -1‘/26/61 Track
| Program By R. A. Lamm Number 4 =22
|npunCodes lnstruction Optimization
S E— Loc. Op. Add. Notes Not 1 okay [ Mo"| D% lomty
L ' ' 18| 11 |04 [61 |58 | 47|40
Loy e 1009, 21, , .¥1,026] SOS loop et
e Rl 1,012 Lo, 19 (1205|625 |
Gy | ,34 Ly a 0,9%0,6 #PZ 20 | 13| 06 | 63 | S6 49’425:
L : L NN  c[0,9,2,9] 1o0p test 21|14 | 070057 50,43~;
L o e e 018%5,1 ZX? ) 22 | 15| 08| 01| 58 | 51 44%
N AN e 6,2,4,8 in J for SOS loop 23| 16| 09| 025952 45,
e 3 -}.u0.9=3L2l 24 | 17| 10| 03| 60 53:i
e AN b 1,,04)ctr ¢ i 25 || 1|04 )6 ‘5'4'_.?7_
e A . 1s|1,3,6,2] 1 at 30 26 | 19| 12| 05 | 62|55 s
i us L u 0,9,4.3 _ 27 201 13| 06 | 63 | 56 49!
ooooopall ., ], 1 w,h%0,0 1000 at 24 28| 21| 14|07 | 00| 57| 50 :
o ; L 9] el1029] ctr 5 (oou1)| 22| 22| 15[ os | v [ s8] s
e M| . bl0,2,5.9 ctr c {2 30| 23| 16 | 09 | 02 | 59
e s 0 Ox2i6.0 1 at 30 31| 24|17 u-) 03 | 60
C as L 00,9,4,7 3225|1811 |04]61 |
e Y L LT
P S S 1 148 Ly b lL0=h19 ufo+2] ! :
N e s 111+%O.O b at 29 35| 28| 21} 14| 07 oo.i 57
BSOSO L e el
O T U B ' L .%IU110=011 4’
100000021, . 21 , 1 [4,0,0,0] 1 at 17 38|31 )24 17]10] 03 ""L
e s ,_b[1,0,2,1] sos  (1o) | ¥ 2| '|s! ”\im 61
e . A;ns[n;u 40| 23 26;‘:9;1’2.!%05 62
L CLss e lLO%lilﬁ)S 1| 34| 272015, 06| 63
L ., 56 L%,shgll 42| 35| 28! 21| 14|07 00
co e Ty el3,0818 aug 43)36 129221508 0‘1
L e - 113%018} 44 | 37 | 30 | 23 | 16 | 09 02;
L A 1,1k 45| 38| 31|24 17 )0} 03}
, 0000050 1L, R - 1| etr c ;}3 - SOS for P.O. 46 | 39| 32|25 18| 11} 04
111{.1 . L [‘= . l%;] cde 47 | 40| 33| 26 | 19 | 12
T L, 42 ulo{olo olo%olc 48 | 41| 34| 27 | 20 13.
illjilll] 1’63 U, b, ) cder 49 | 42 35|28 | 21 | 14 ) 07 ;
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Factorial Analysis

Page 21of 34

Problem
For Date _1/26/61 Track
t Program By R. A. Lamm Number _ F4 -ZZ 2
'"””',C“” Instruction Optimization
S E— Loc Op. Add. Notes 0y Okay | Mot et O:ly
s B l (
e 1,0, 9 3,0, 3,4,0,0 50 | 43 |36 |29 |22 |15 | 08
e O a6l etr e f5 (0g51) [ 3! |44 %7 3012 | 16199
e L 02 .0 O.9§610 ctr of3 52 {45 |38 |31 {24 |17 |0
e N _.n 1,6%5.3 ctr ¢ 41 53|46 |39 |32 |25 {18 N
e L L lﬁﬁh? 1 at 2 54 | 47 | 40 |33 |26 |19 | 12
& T L, 05 ] P 6.2,5.3 n at 30 55 | 48 | 41 |34 [ 27 |20 | 13
ey CL s D 1,6,6.3 56 | 49 | 42 |35 (28 |21 | 14
. AN +1u]0,9,0,1 57 | 50 | 43 |36 |29 {22 |15
N CL e v ]0,7,5,1 part of | ¥ | 51|44 |37 |30 |23 16
I W T T S R L1 09 Ly 1C 018}318 ctr clear 915245 (383t 4|17
L oo L u0.7,5,1 100D 60 | 53 | 46 |39 |32 |25 18
L L N /1] s0s at 30 61 | 54 | 47 {40 | 33 | 26 \w
ey 1112[;%. llrll Lo, PZ 62 | 55| 48 | 41 | 34 | 27 | 20
.,.;Lll 113[1=‘ .‘rl] ab at 30 63 | 56 |49 |42 135 [ 28 | 21
o bl ) [l o
Ly L ‘i‘a[‘:LL] b(lo code word) '
JEECaE
e — 18 l #Jh 111:215 04 | 61 | 54 |47 | 40 | 33| 26
.‘ L T = 1L3#6‘l = 05 | 62| 55 |48 | 41 |34 | 27
L l L‘zo B u8y2,2, 06 | 63| 56 | 49 | 42 | 35| 28
et ‘ l21 e 110%5‘6 25 storage 07 | 00 | 57 | 50 | 43 | 36 2
vy b M 15]0,815,00 32 at 29
e A L v|1,1,5,1] a.7.storage 08 | 01 58 5!,5“ ‘37 3ﬂ
b . B ,%1u110%2.6 09 02;59 52 | 45 | 38 3141
o p e e iy 1] otr 45 and T.S. for SOS 100360 |53 46 139] 32
cao e P 1) total SOS at 30 N loa]er|se]a7 4033
L L 26 Ly b [1 ; 11 (10hl+)(1023) 12, 05| 62 | S5 ! 48 | 41 34‘
N A D 612¢h19 X 13| 06 | 63|56 |49 |42 asj
N L 28 - u 1.0;3i0 14| 07 | 00 | 57 | 50 | 43 3(4
e R [L%L 1%‘] ctr 16 15| 08|01 |58 |51 |44 3~7_]
e U0 e 612%5,2 oY (1008)] 18| 09| 02 |59 |52 |45 | se
o Lo nln 3ol 10 at 32 17110 | 03 |60 | 53 | 46 | 39
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Problem Factorial Analysis Page 220tk

For Date _1/26/61  Track ___\
r Progrom By R, A. Lar Number F4 -222
Input Codes Iastruction Optimization
' ) 1
T 1
Not "Not | Not| N !
NP VN VR Y S & Loc. Op. Add. Notes UT Okay D | DM|Only
1 1 1 1 1 i 1
i ' ' 18| 11 {04 |61 | 54147 |40
bra 1o, w0261} 1/nat 0 il
' 33 ' 191120562 |55 48 41!
FURNS T S N B S e Lt 111%515 % ‘-’w‘{l
' 34 ' 20 | 13108 | 63| 56 | 49 | 42
1 | 1 I 1 1 1 | 8IOIOIt llOISIg t _i
i ‘ 35 ' ' 21| 14|07 |00 | 57 |50 43|
B - S L.0,3.6 22 | 15 | 08! 01 | 38 | 511 44
i o8 . K
Lo L %1 x.rl2.6,5.1] print mean x 10 (1158)(1035) Bl L.
! 37 ' ' 231 16|09 02 5952 W
[ R NS S N B SN § L L X0 2155010 } \ i
' 38 ' 24 | 17 10! 03|60} 531 d6 i
PR TS S S [ - fass 110}519 : . > 47{-
. 25 1 18] 111 04 i
0000001k , Pl 1ww1w5wlallat11-1at 29 ' TR
‘ 12056
S NS NN S N N L 40 L xb 1101216 (1122)(1112) Gl ll | } l N
T T T . T i :
41 27 [ 20 | 13| 06 | 63 56 « 49 |
P Lo Ly .8 1t242.0 1at 29 : i 0Y57-_5,6_~5
‘ 2821|1107 10
42 y|1,026 Lo L
1 A L; 1 1 1 1 1 1 % t I 0 I 0‘ 58 I 5] 4
43 29| 22| 151 08 | j
TN N S T T | T S 019%219 B[ ] % l .t
20| 23| 1609 i 021 59 |
T % [ | L 144 L} Lt 110§216 . | j: :.‘
45 310 24|17 ] 10 03|60 53
4 1 i } § I N | L 1 1 %xlp 116{311 Lo - [ S __.!
46 32 (25| 18 | il | 04 | 61 | 54 |
L.l 1 = 14 1 1 1 1 } 1u lll%llu ! i
47 33260 19 120562/ 55
1 1 L J' 1 1 1 1 1 1 %Xla 643%613 (1058) J
48 34 27| 20| 13| 06| 63 56
B I Y = L1 1 L1 J_gxlc 613=613 J
49 ; 35| 28 (21 ] 1a | 07| 00
Lo L A (¢ -If 2]| exit P, SOS loop
50 - 36| 29| 221 15| 08| 01| 58
5 | | = A1 1 d 1 1 } lm Ol8i3l6 l at O (1152)
51 37| 301! 23] 16,09 02| 59
11 1 % 11 1 11 1 %xla 613%311
52 38| 31| 24,1710} 03] 6C
I L LK 6‘3i3‘1 error d.f.
39| 32] 25| 18| 11| 04| 61
i 1 1 : 1 1 1 1 1 53 1 { lb 110}111 SOS I
54 40 | 33| 26 19 12| 05| 62
. % | N ! [ 1 { lu 1109516 ‘
55 4134|271 20, 13| 08! 63
1 1 1 = | - i1 1 {xlz 613%010
4|07 00
L4 L 56 Ly A [ ; . ]| store SOS (1051;) 42 | 35| 28 { 21 |1
43| 361 29| 22| 15| 08 01
Y T ' Lo 57 - o O‘8=3;6 -1l at O
44 | 37| 30|23 | 16|09 02
11 1 = L1 1 | 158 - lr 1u lJolruJ‘? ‘ &
45| 38| 31|24 ] 17|10 03
o P Py 6,345 (1156) (1034)(1038)) 4 | 3
60 46| 39| 32|25 18| 11| 04
1 i 1 Jr L1 1 ! Ll[xlu 6il%lll
61 ' 47| 40| 33| 26| 19| 12
| : [ I 1 %xlb 612=511 R;{* |
62 ﬁ a8 | 41| 34|27 |20 13| 06!
L1Lpa) L ) }xLa‘ 642%’*18 z "
63 49| 42| 35| 28| 21| 14| 07
[ N R 11 Laxd62h 8'
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Problem Factorial Analysis Page 230f 34
For Date _1/26/61 Track
‘ Program By R. A, Lamm Number F4 ~222
‘nPU'IC°d°’ Instruction Optimization
T Loc. Op. Add. Notes o | o |5 |ou Orly
TN U T S T .
R w ]| D 6.2,5.0] R, 50 | 43 {36 |29 |22 |15 | 08
e o | e 0.8,5,1 zx.i 51|44 |37 {30 [23 [16 ] 09
. e | : ,h1,0{211& 1.5, 52|45 |38 |31 |24 |17 | 10
. o elni s3] 3 q 53|46 |39 |32 [25 |18 | m
o T o 111%018 54 |47 | 40 |33 |26 |19 |12
R R R P see 0110 | 55 |48 [41 |34 {27 [20 [ 13
’,0.010.01010.2 o 7,w%w.w W, 56 |49 | 42 |35 [28 |21 | 14
e " L. 1] aer at 30 57 50|43 |3 [29 |22 15
T e | o 0,8,5,1 zxi (1104) | 58 | 51 |44 |37 |30 |23 |16
. n:an b 1,0,2,4] 1.5, 59 [ 52|45 |38 |31 |24 | 17
e o %ln012%6.0 1 at 30 60 | 53 | 46 |39 |32 |25 | 18
. | Y N 61| 54| a7 {40 |33 {26 | 19
e T " 1,0,4,0 62| 55| a8 |41 |34 |27 ] 20
" 63 (56| 49 |42 |35 |28 | 21
‘ e —t y L, } 'b 116%;; :Z:i i;f. = 5 (1045) | 90| 57| 50 |43 |36 |29 | 22
N B R S I I = 01 | 58| 51 |44 |37 |30 | 23
T T s 62,51 02| 59 | 52 | 45 | 38 | 31 | 24
Al B = - 112*111 y 0360|5346 |09 ]a2]2s
et e [l e jlll] tr # (see 0231 04 | 61 | 54 |47 |40 |33 ] 26
.‘ e — L*x‘b 612;{8 == (1111) 05| 62|55 [48 |41 |34 | 27
N T l*hl o 06 | 63| 56 |49 | 42 |35 | 28
e A BT el w9 L et 07 [ 0057|5043 |36]29
L L ,%xlc6L2=’+,8
AP | 21 , 1,040 08 | o1] 58 51|44 |37 30
e S L ,a.l.3}318llat 29 (0051) |99 02|59 |52145 38|31
e 1l2‘4=v.u0.0,3‘3 10| 03]|60(s3|46]39 321
e L2 [.%1 ‘#L]b[loextmask]\ 1| 04|61 |54]a7|4a0]33
e 2 [1'1‘ I%J]ctrc#ea.t29 12| 05|62 (55|48 |41 ]34
e 2R LD '1L5{ b 2| tot R (1318) | 13 .oo 63 | 56 |49 |42 | 35
e 1 ‘: e 612{510 1407005750 |43} 36
R _ . ,bOLB{SLl zx% 15| 08 [ 01|58 |51 |aa]ar
?,1%1. 1 R L%xlr6.2#3\5 16 | 09| 02 [59 |52 [45]38
T T dey 17| 10 ] 03 60|53 ]as 39J

LPR B124-1 REV. ?
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Problem_ Factorial Analysis Poge 2l of 3k

For Date 1/26/61  Track
Fa -2.2
[ Program By R. A. Lamm Number _£
|npu¢rCodes Iastruction Optimization
Not Not | Not| N !
e E— Loc. Op. Add. Notes uT Okay D | DM|Only|
e a2 ' ' 18 | 11| 04 |61 | 54 | 47 | 40
.1 1 1 i 11 1 ljll I lc 110%141 SOS at 30
' 33 ' 19| 12| 05 | 62| 55|48 | 41
P R T S R L1 L 44 111T1316 {
' 34 ' 20 [ 13| 06 |63 ] 56| 49| 42|
) S S U U S N | JE [1 JE | 1} 1] CtI‘ #2 j
' 35 ' ' 21 14 ) 07 | 00 | 57 | 50 | 43 ¢
PR N T W S S 11 Ly et lll"’{610 see OO% 5 p o 44.-;
22 | 15 8 5
a1 o blah ha] 11531 (Lo ext msk -1)  (1133) k
l 37 ' ’ 23| 16| 091 02] 59152/ 45!
I T T T W ' L1 1y Y 111=519 To3 o0 o
24 |17 |1 '
R R 8 bl L1l extract mask ? 1
' 39 . ' 251 18] 11 | 04 | 61 | 54 | 47
W SO T N | 11 . 4+ .h 1121118 l
' 40 ' ' 26 | 19| 12 05| 62 | 55 l 48 )
y UG T Y S B N 1 1 .el1,2,1,9 1 !
' 4 ' i 27 | 20| 13| 06 | 63 | 56| 49
YIS D T T T L1 " %XID 116;247 ] , Tl s 504
28 | 2 4
4 '
ey b L Bl115.9 (0959) (1162) 1
' 43 ! ! 29 1 22| 151 08! 01 | 58| 51 "
11 1 i Il 1 1 1 1 A1 18- 1121115 l at 29 ]
' 44 T " 20 [ 23] 1609 | 0215952
| 1 L1 L 1Y 111}519 5»'
31 24 17 161 C3 | 60
U S W W SR L1 43 Lo u l.l‘l¥46 S SR I
' 46 ' ' 3225 (1| n|os| e ;
U T S N N L1 L as11,1,2,5 b(LO ext mask) .h-;_.‘
' 47 ' ' 33| 261 19| 12| 05| 62] 55
Y I S T B B Y Lo [ 1t 11115L9 e
' 48 ' ' 34| 27] 20 13| 06| 63| 3¢
Ll — L1 Ly n 111=510 " 07 | 0o ;/"}
49 351 28 | 21 4
Pppgo.o,oll: L Ly ]y 2] et 30 o
50 351 291 22| 15| 08 Sy
) S W W R U S L 1 nb 113A018 d.f. (llu8) ! \ j’
' 51 ' ! 37 30| 231 16| 09| 02
11 1{ I [ | Ailh[ll 1] { P 6(?4'
52 8|31 2e17]00 ]
L1 1 ; | L1 1 i 1u 1106510 : Jl 6]—1
39 321 25 18: 11| 04 |
ppppoppaly, 3 3 MW wiw,WW,g + ',
54 40 | 33| 26 ' o t2 ] 05 62
il = j N i1 [l L 1 + 1] de at 30 - ! ‘ o 63—]
4] 34 27 ¢ 20 3
U S N N T L1 33 L ooomll1, 6,2, 7=l at O (1033) —
' 56 ' ' 42| 35! 28| 21| 14| 07| 00"
O T W L 810:0.1‘. 1105519
43| 36| 29| 22| 15| 08| O1 "
O S W I Lot 57 L4 018}316 -1 at O . 0')7
44 | 37 30 | 23 16 | 09 2
L1 % 11 1 1 158 n { o} 110}316 . ,__...()_.3_..
45 | 38| 31 | 24 17 | 10
1 1 % | . L1 59 1 # Ib [1 % l] (ll)'}l) T ."0
a6 | 39| 32 25| 1wl 1] 04
S N W T W L1 60 L4 1€ 112{118 mask v lZi 05
| 47 | 40 | 33 | 26 19 :
S . | = | L 16‘ 1 = (S 112{119 mask l !
48 | 41 34 | 27 20| 13
1 1 1 ! J R S| L1 62 [l # |'t 1.1{1142 'l
63 49 | 42| 35| 28 | 21 4
N W S VO SO T L L L 1121018
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Factorial Analysis Page 250f 34

Problem
For Date __1/ 26[ 61 Track
‘ Program By R. A. Lamm Number _f 4 -222.

Input Codes

Instruction

Optimization

. Loc. 0s. Add. Notes 0 Okay | Mot IR O:IY
e , ,
L 1,2, 00 ) %le 0, O_xhl;ﬁ (see 1225) 50 | 43 | 36 |29 {22 [ 15 | 08
Ly - 01 . #XLP O,hir51 1| BS L.C. (13)41) 51| 44 | 37 |30 |23 |16 | 09
N N ¥O2 ., bl 3% L”n 0 52 | 45 | 38 3lA 24 [ 17 |10
Ly . 03 ., .8 14)4‘4 5,3 1 at 29 53 | 46 | 39 |32 125 {18 | 11
T L 04 X % vl 3%)_*.0 54 | 47 | 40 | 33 | 26 | 19 ]2Jj
T L 05 Ly u 113%3L2+ 55 | 48 | 41 | 34 | 27 |20 \3J
'1 e L. %], xpl0115 s6 |49 |42 |35 |28 |21 | 4
Ly L 07 X %xlz 010#116 1 at 25 57 | 50| 43 |36 [ 29 {22 |15 1
Ly . ‘\08 Ly b 113}2L3‘ wj (1163) S8 | 51| 44 |37 30 |23 .‘_6._4‘
Ly b L 09 - e 113%519 59 | 52 | 45 | 38 | 3 |24 | 17
N L 10 Ly K 116%610 3w00 60 | 53 | 46 | 39 |32 |25 | 18
L Jl Ly L 1 - Y 019%511_} 61 | 54 | 47 | 40 | 33 | 26 19l
L L 12 Ly .S llh#612 32 at 29 62 | 55 | 48 | 41 | 34 | 27 | 20
. T L 13 Ly Y 019%5‘6 63 | 56 | 49 | 42 | 35 | 28 | 21 {
| B Mo e R P )
L L ) %xlz 010{011 1 at 29
e T T e RCOCIOEOE
— LA = 18 S 1% 1‘8 04 | 61 | 54 | 47 | 40 | 33 | 26
. A — 19 [‘ — — L] X TR 05 ] 62| 55|48 | 41 | 34 | 27
Ly L [ M . J| ext mask
US| DU Mo o FY Jonooa:
T L Ly lnlIZ%Ol'Z 1 at 25 \‘
Lo L 22 . . .hlo 8= 3 7| print word 08 | 01| 58 | 51 | 44| 37 | 30
Ly L 23 L, .mlo 9} s, 20 1 at 17 09 | 02| 59 | 52 | 45 | 38 | 31
Ll 14 [ 2 Ly aelly 6'1 6, 0] 3w00 \ Print 10103160 )53 )46 |39 32
T L1 » Ly a8fl, 2% 0, 0] p0O015 Loop A ol AN Rl i Rl
L L 26 ., .hl, %!21 9 121 05| 62 | 55 | 48 | 41 | 34
e ca| s|1,2,0,6] » o115 , 13] 06 ) 63|56 |49 |42 35
PRI | z: - ',t [, ' )] exit 14|07 00|57 |50]|43]36
TR L [1 . pl . % 11 15| 08 ) 01|58 |51 |44 | 37
P Ly L 30 . . .blo, 8% 3,7 16 | 09| 02 [ 59 | 52 | 45 | 38
L IR / 171003 |60 |53 [a6] 39
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Page 260f3k4

Problem Factorial Analysis
For Date __1/26/61 Track __
Program By R. A. Lamm Number -
_ lnput Codes Instruction Optimization
TR RS S N N Not Not | Not| N
' Lac. Op. Add. Notes uT Okoy D | DM|onty
B 32 ! ' 18|11 |04 |61 |54 |47 ] 40
P S T B 12, y :X,I‘ 119;010 (0737)
el
, 0000027]1, ,*2,01,8/3,03,0] ANOVA 2 18 °
s D 30,72 3,2%156 21| 14|07 ]|o00]57 sc: :j‘
co gyl *3e7.2|2,02,0] Effect d.r. SO5 MS il Ml il Il Bl :
e R hf:0,8 5,4,5,b 23| 16| 09| 02]59)52]4
s L% bf.f{6‘f SLf%3‘0 24 [ 17| 10] 03| 60 53 40#
e LY 2.£2. 514%2&] 25 | 18| 11| 04| 61| 54 .47
L % L L0 3@4016 0,6%1,0 26| 19| 12| 05| 62|55 48
i1 1 % Y | 1 1 1 4] Ol6 {TIf Ol6=hl6 —_ 27 20 ‘_3_4_9_6 & 5?””_-?_9_‘1
e i 016%7;. 3,0%Ol6 28| 21! 14| 07|00 5750
e R 0L611016 0165016 29 [ 22| 15] 08! 01| 58 SL
ey L 3.f;0.6 7.£,0.8 2023 16|09 025 | 52
. R 3,00, 0.1#{0‘1* 31| 24 17[ 10 : 03 61’54‘
L [ 4o 2.83.7 T.£,2,6 32 25; 1811 | 0afers
e R h,f%31;'7,f%210 33{26%19 12 | 05 | 62 | 55 |
g . 2.0{118 Slféhlé total 34 27% 20 | 13| 06 | 63| 5¢
b e P l5rT.20003,3,0 il il Tl T I B i
e sl e
L1 4 - b 111{113 total d.f. at 29 - ,
Ca sy T 1,0%5,6 Int. P.O. 38 31124! .7; 10 03.!60
N .53 L{xlul.O:OLC 39 | 32 25{18'11L04é61
o L 54 b 110%215 total SS 40 | 33| 26 .:4:2 ; 05; 6’.;]'
L L, 55 .T.xlr216%5.l output 30 41 34,37—"—2-0'13f06“3§
b ., 56 L x|2,50,0 42 35,f28i2]wuf07i00
gy L L »/0.31,5] Lo 43:ﬁ36%29fr23“;15508{01‘
S S T W' [ >8 L Y 113#019 r“_‘;,:n I 3,(:_'4._.‘,_3”,__‘.6_:__&._0_2_1:
v b ¥y 2]0.30,9] Lo [A code word] gL 3 M R
AR | Sl B 4 S NG i A
T B L1 o1 Ly b ljﬂ’%l"no 2 at 30 _'Zi_iu__ij_z_é-' j)__l.z_O:’_.!
I T L 82 L e 1‘33211 S0S ctr 48_‘_“f Jj; Ii‘l_‘_f)..ﬁ}i.._go'
Ly a1 L8], x,06,3,3,1) error d.f. at 29 NI B
26 of 36
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Problem Factorial Analysis Page 2Tof 3%
For Date l/ 26/ 61 Track
‘ Program By R. A. Iamm Number F4 -222
l“w'rc“" Instruction Optimization
S S Loc Op. Add. Notes 0o | okey el ! 0:‘“
g . .
Loy 13, 0} ,m|1,6,3,6] 1 at1 50 | 43 |36 {29 |22 |15 | 08
L L x,416,3,6,3| error 508 5144 |37 |30 |23 1609
L 920 ,ef1,024| ¥ ens at 0 52 |45 |38 |31 |24 |17 |10
Ly s \ul1,3,0,9 5346 |39 |32 |25 [18| N
TR N \u l.6=0.9 (see 0133) |34 |47 |40 |33 |26 19|02
00000054, , 05 I[, o - 1| Ms s5 | 48 | 41 |34 |27 |20 134{
vy %1, £30k,7,0,F] 1/200 et O 56 | 49 | 42 |35 |28 {21 | 14
L LY N 2 57|50 | 43 {36 {29 |22 |15
L L 08 [‘ - L ‘] d.f. at 29 and Acc Dump 012958 51| 44 | 37 |30 |23 _l;
Ly LA IR -) | ] (1332)(1303) | 59 | 52 |45 |38 |31 |24 LJ
A " L L 10 - .8 111;}5'3 2 at 30 60 | 53 4§ 39 |32 |25 &
I T S T - .t 11353.3 61 | 54 | 47 | 40 |33 |26 | 19
Ly L 2] . b 1131'217 S0S etr 62 | 55|48 |41 |34 |27 | 20
M L B ; n 111=h19 1 at 30 63 | 56 | 49 | 42 | 35 |28 | 21
T R e JEEEaas
oo e = 113%218 02| 59|52 |45 |38 |31 24
L ..”[J=L .{,]abcat30
PR L [, X, 2 0,0%Op] 0, 10 or 100 at 31, delay (11169° | 60| 53 |46 |39 |32 25
' e R R P 04 | 61 | 54 | 47 |40 |33 | 26
L LT oo et % b 1132015 MS begln | 05| 62|55 |48 |41 |34 |27
e L o] .8 ll3=0‘6 1/50 at O 100MS//ems | 06 | 63| 56 | 49 | 42 | 35 | 28
L o Lt 11341;‘3 printout | 07 | 00| 57 | 50 |43 |36 | 29
N | S I ,.u]1,3,5,0 08 | 01| 58 |51 |44 |37 30
4,9,00000,511 , , 31 e lﬂ&.ﬁ] 09 | 02|59 |52 45 |38]31
Y S Y L 4 4 N 3lw11010 10| 03| 60 | 53 | 46 | 39 | 32
P T S B S | l25 71"}"’." wlw=wlq 1104 61 |54 |47 |40 33
L N b o | . . | abcdat 30 12 05|62 (55|48 |41]34
ey b TG ) L] etr # end SOS ctr 13| 06 [ 63 |56 49 |42 | 35
TR | 28 . .]1309 (1315) | ™[ 07 |00 |57 [s0 |43 ] 36
I | 21 ,al1,21,50 1 at 29 15| 08| 01|58 |51 [4a4af37
Ly N L v[1i3,0,9 16 [ 09| 02 [59 |52 ]as5] 38
Ll M slossa1hv(ie v) 17| 10] 03 |60 |53 |46] 39
7/60 27 of 36



Problem_  Factorial Analysis  Page20 of2i
For Date ___llﬁf’,&l__ Trock __
" Program By R. A. Lamm Number ff}_*gﬁ.
lnpu',COd” Instruction Optimization
e Loc. Op. Add. Notes Sc:r' Okoy N;' B(;; o:y}
S ; —— 1 T
e 13,3 Lt 1,3,0,9 18| 11|04 |61 |54)47] 40
i L 33 ‘ %X,P 1‘6%119 (lh3’+)(l3ll) 19| 12] 05|62 55 % 48 : il“
e Ay % b 1.3:2.7 S0S cotr 20 | 13| 06 |63 | 56 | 49 42
1 ] l35 L s 113%0‘7 1 at 30 21 | 14 | 07 | 00 57?50343~
e a2 N h 113%2'7 S0S otr 22 | 15| 08| 01|38 5° L-ﬁd
e AN N 0185213 1 at 30 23 | 16| 09! 02 59‘524 15
co gy ® ) %,200,00,1] delay 24 {17 10036007
L o 6|14 b print error line w8 n 0“[_‘ i \l" '
I S Y Y Y S ! 140 Ly b [, - 1] code_word i e ?5,[ ?) i,i:!, 4,6
e N = |1,2.01 27|20 | 13| 06 63144075—_4‘:‘/“
e s L 113%5,1 28 | 21 | 14| 07| 00 :il bi
bt o L 1al1,4,0,1] 1/200 at O (1321) |# |2 |V |% @ 5_‘15
AN . L n l‘h}213 100 at 30 30 | 23| 16 | 09 02*49v_sz
e s .%lml.O%&u 1/ems 31| 24 | 17 10603;(,03,
TR 1140 1%1a018%01h 1 at 30 32 {25 18 ¢ 11 04=6l%aj
e R Llrnm019i512 1 at 1 33 (26! 19 12‘05[6’.’)2525;
C e X, 2.6{21 output 30 34§27 20I13!06k6$idé_
Ce A x,u 2‘5%010 35% 28 i 21 ! 14 , o7‘ooﬁ5z
b s - (, i )l exit (1322) | 3% % 22; ‘5108!(1__’8
L L] LT 1,2.2,8] print loop (1342) | 37|30 2316 | 09 'I °f' ”
Ll sl ,u 11?—’%2.2 3313122« 17000 005 e
L = (XD 2,l+}3,9 tab 39!32é25,‘48_1_‘s_~c‘:,f1__
NP L 54 L A-b 113;u10 4OE 335 26 M:c-m“";L_(;iﬂdz
v By 1af1,22,001 8t 29 e T e
L L s 1%1y1.3§1+10 42%35i2552‘.i14‘o7?ci
i ll57 1{151,2%115 1 at 29 43:36|29i2_2~:15€oa;014
o b B ef1,3,23] v “‘3"]3";"3;,“:“9 et
N L% L a 1‘3%2.“ 3w0C [45 38 | 31 | 2-’0% ‘7.2_,‘_‘1!.::
1 i1 : i 1 1 1 L 60 1 ’ Ju ’ll h‘% 2(6 ; 46 39 3: f :’_ .i_}_b_lT__.' 1_:“‘_
0000050 L L v ) mask A Bl I Pl Bl B
S . N 2| 1 at 30 5 | a1 | aajl__.'/ } TR _.
s . ¢ |4.000[0000f1 at1 49 4:{35]2”21]14]@“4
28 of 36
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Factorial Analysis

Puge_29of_32

Problem
For Date 1/26/61 Track
. Program By R. A. Lamm Number_ﬂﬁ‘_‘_z_z;_z_
lnpu',COd“ Instruction Optimization
S E— Loc. Os. Add. Notes 0 Okay N;' No 0:‘,,
s , .

e Ly 0 T 50 | 43 | 36 [29 |22 |15 | 08
ey o] 2.3k, 7,01 1/200 at 0 51| 44 [ 37 [30 |23 [16 | 09
ey 2], , p|ogeo| 95‘05'@3 30  (wh15) 52|45 |3 3|2 170
e Coa| 1,4 1,9 53|46 |39 |32 [25 [18] 1
L ool etr e #6  and design ctr sa |47 |40 |33 |26 [19 |12
Ny ; Ny CL 05| ; Bl L ; 1l a.f. at 29 begin d.£.,55 |48 [ 41 [3¢ [27 [20 [ 13
%1 L L 06 L lh ll)_‘_4 315 sos’ MS P.O. 56 | 49 | 42 {35 | 28 |21 | 14
L g N L07 X lxlr llo+sl6 int. P. O. 57 | S50 | 43 |36 |29 |22 | 15
o L o's K 110%040‘ s8 | 51|44 |37 |30 23}_#15
i oo wlr, L L] sos at 30 59|52 |45 [38 31 |24 |17
L : L L 10 L lh 019161() SS 60 | 53 | 46 | 39 | 32 |25 | 18
L : Ly L " N ixlr 21611 511 output 30 61 | 54 | 47 | 40 | 33 |26 | 19
L : e N :xlu 2‘51010 62 | 55 | 48 | 41 | 34 |27 | 20
L : o s : D 1L1+1315 a.f. 63 (56|49 |42 |35 |28 | 21
.l B : Ny a0 : s lll‘1219 2 at 29 00 | 57| 50 |43 |36 |29 22
B LT. L o] ' t 1.1*:0.2 01| 58|51 |44 |37 [30] 23
L ; L Ry ; b 1,3;318 1 at 29 02 [ 59|52 |as |38 31|24
e NN a1k 35| a.r. ioa 60 | 53 |46 39 |32 |25
‘. e oo _.m 019f6io ss (1403) (04| 61|54 |47 [40 |33 2
e D . .nl1,3,0,5] ms 05 | 62 | 55 | 48 | 41 | 34 | 27
e 2D x,r|2,65,1 output 30 06 | 63| 56 | 49 | 42 | 35 | 28
e N . U215%0L0 07 00l 57 |50 |43 |36] 29
e R ol f )] exit 08 | 01 ss!sxluirwlsg
10,0,0,0,0,0,3] , , 2| ol 8l 100 a6 30 09 [ 02 59 | 52 |45 |38 | 31
Ly R [ ‘4'1] be at 30 10031 60|53 |46 |39 32
e 3|y 0.0,0 0,0,0,0! 1 at 1 N 04l 61 |54 fa7 a0 3
e a2 v|1,k,0,5 (1360) 12105 |62 |55 |4 |41 | 34
NI 2 al1,4,6,3] 32 at 29 %13 06 | 63 | 56 49?.?2 35
AP | Pl B E A I Rl il W
vy P %,2]0,002] delay and 2 at 29 il Il T e
ey by ¥ el k2 2] print d.f. at 29 160910239 032 48
,, L A R 11L;101—5éos at 30 and MS at 30 70 [ os [eo | o3 L‘“ I
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Problem Factorial Analysis Dagejoof3§_

For Date __1/26/51 _ Track _______
i Program By R. A, Lam Number _F4~:2-22-7.
InquICodes Instruction Optimization
T
Not ! Not Not| N
I — Loc. Op. Add. Notes uT Okey 1 p | DM |Only
! 1
L 22 ' ‘ 18 | 11 | o4 4155457140
N S I T S 1.h, L ar 113%510 print 100 MS/ems at 30 : ! L
' 33 ' 1912|0562 ;55 48 | 41
S T U N N B [ 1 ull1,3,1,9 4‘L : _\f,.w.,
' 34 ' ! 20 [ 13| 06 | 63, 56 | 49 | 42
L1 1 % 11 1 [ 1 % 2 113{213 . , p 00:57 56_'T,.4_3-
4 i :
,.00000060N . .., .., 1 af. for A of V printout ;09! |
! 36 ' ' 221508l 01|58 51 44|
L L [1%1 llLl] abede at 30 09;‘02 59.5?;454‘
23 | 16 02 ;59 52
IR WS NS N N 1 137 8101010 0,0,0,0] =1 at © : : X ; '
' 38 ' ' 24 17 ;10 1 03 . 60 | 53 i
P S T W L1 7;1'1%&1[ ' I 'l
9 25 1 18 | 11 04 ! 61 | 54 | 47
|||§1L1 113 1%‘ 1;1f10at’%1 % : .
40 26 | 19 ] 121 05| 62 ) 55| 48
Ly L1 L 1+|I416-'t29 L !9
41 27 | 20 13,06 | 63 | 56| 4 .
b g b L D1, 5,3,1) error code word (1339) e
42 28121 14 07
P L Ly T 112f218 print loop r ,0 g
43 29 | 22} 15 | 08
S | % . 11 1 % 1u 112{212 {
4 30| 231 16 | 09 02| 59 52
TSNS W W 1 4 L %x4p 21""%310 . '.ﬁ_§_..,._.‘.__,<
31 (24 17110 03] 60
oo b ] 11,051 xe6331 TR Sl B L@
46 32 25 181 11| 04 | 61 54
T T R P - 1y11u3015
47 ' l 33| 26! 19| 12| 05| 62| 55
11 1 : 1 1 1 L1 1 # la Ol 8= 510 32 at 29 0 %3 p
48 34 | 27| 20| 13 6
Ll { 111 [ 1 nr 1y111+%0l9
49 35| 28 | 21 14 | 07 | 00 | 57
L g L \ }xlz 0,0:011 delay and 1 at 29
50 3% 1291 22| 15| 08| 01| 5
L L ., .71 4% 22 d4a.f., S0S, MS printout
' 51 ! ' 37| 30| 23| 16| 09| 02| 59
TSN T O T [ Ly 108 lll¥=015
52 381 31| 24|17 ] 10| 03| 6C
TR | % L4 L1 1 =X|’D 116;318 carr. ret.
390 321 25| 18| 11| 04 | 61
v 0 B x0200,00001] delay and 1 at 29
54 40 | 33| 26 S 12 ] 05 ¢ 62
S S S T T L Ly U 116:6.1 l
41| 34| 27| 20| 13| 06| 63
L 1 |55 L e lll}QnG
42| 35| 28 | 21 14 | 07 | 00
[ 11 1 156 Ly ey 116%315 (1605)
7 . 43| 36| 29 |1 22| 15| 08 | 01
I S b Ly u 116}2,9 binarize datum
44 | 371 30| 23| 16 | 09| 02
I B - 11 38 Ly \a llhll3l7 -1l at O
45| 38| 31| 24| 17| 10| O3
vy B0 by 1] ulk60 or ma3AT (1608)
60 46| 39| 32|25 18| 11| 04
T W S L1 Ly u 1L6%ll)-l' or u1609 :
61 47 | 40| 33 | 26 19 | 12 5
0 9{9, O311 , . [, P J| er at 30
62 48 | 41| 34 | 271 20| 13
I T T S L1 L 1}810 32 at 29
63 49 | 42| 35| 28 | 21 14 | 07
[ W VO W WS W L L1 11810 32 at 29
30 of 3o
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Problem __ Factorial Anelysis Page 31of 34
For Date _1/26/61 Track
. Program By R. A, Iamm Number _FA =222
'npu’,COd“ Instruction Optimization
SR E— Loc. Op. Add. Notes 0 Okay | Mo'| N O:Y
e T \
A 1,5, 9 7,2,0,0 0,0,0,0| a 50 | 43 | 36 |29 |22 |15 | 08
e L0 ,f%010010=0.0 b 51|44 [ 37 |30 |23 |16 | 09
e L 0 712%218 0.0,0,0] b 52 | 45 |38 |31 |24 {17 | 10
C L L 96 f 0,0 0,000 ¢ 53|46 | 39 |32 |25 [18 |
o o % {7,3,¢8l0000 ac s4 | 47 | 40 |33 [ 26 |19 {12
L ; o s lg;fl8 010:1010 be s5 |48 | 41 |34 |27 [20 [ 13
o L, 08 7.2§21q £,0, 0, 0| abe 56 | 49 | 42 |35 |28 {21 | 14
L g1 . e 21f=olo oloeol(Jd 57 {50 |43 |36 |29 |22 |15
Ll L 08 712‘f18 0101010 ad S8 | 51| 44 |37 |30 |23 | 16
N 1 L , s nf:f|8 olo;olo bd 59 | 52 | 45 |38 | 31 |24 | V7
Ly 1 L L 10 712:21f £,0,0,0| abd 60 | 53 | 46 |39 [ 32 |25 |18
L I L ! 61f1,f18 OIOIOIO cd 61 | 54 |47 |40 |33 |26 |19
L l L - 12 713If.f flo:olo acd 62 | 55| 48 | 41 | 34 | 27 | 20
. L 1 L o .ijlf flozolo bed 63 56 |49 | 42 135 |28 2:
L 1 L LM 7‘2:21q £ f18lo abcd 00 | 57 | 50 [43 [ 36 | 29 | 22
L : e L u‘ftolo 010:010 e 01| 58| 51 |44 |37 |30 23
L L C e 3,2 8|0 0,00| ae 02 | 59 | 52 | 45 |38 | 31 | 24
L : L L .81218 01010‘0 be 03 | 60|53 |46 |39 |32 25
L 1 L L 18 7‘2;213 f‘O:OAO abe 04 | 61 | 54 | 47 | 40 | 33 | 26
11 l: L RAC 6.2,2,8 010;010 ce 05 | 62| 55 | 48 | 41 |34 | 27
L , l20 713=f,,j f,0=010 ace 06 | 63| 56 |49 | 42 | 35 | 28
L . l21 15%1'1.1 i‘105010 bee 07 | 00| 57 |50 ! 43 |26} 29
Ly X l22 712%2& 312%8.0 abce 08| 01| 58 |51 [44 |37 30
L , l23 2.5;%218 O.O}OJO‘; 09 | 02| 59 | 52 |45 | 38! 31
L L 24 712}1,‘1 f.0,0.0 ade 10| 03| 60 |53 |46 |39 32
oo e ® 1225190000 bae 1] 0461|5447 )40) 33
co b  ® 22, 8]e,2,8,0] sbde 12| 05 62 | 55 | 48 | 41 | 34
b L 6li‘§flj £,0,0,0| cde 13|06 63|56 |49 |42 35
L 1 l28 7131f.f8,2=8.0 acde 14| 07| 00|57 )50 |43] 36
L ; L - 29 .g;f.f gL2%8,O bede 15| 08| 01 |58 |51 |44]| 37
? L L 30 7, 2# 2,alf fT.jlf abcde 16| 09| 02|59 52|45 38
[ U S W N 3 L £ 6,9 gl g error 17| 10| 03 | 60 | 53 | 46 | 39
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Program
Input Codes

T

Problem Factorial Analysis
For Date 1/26/61 Track
By R. A. Lamm Number F4 ~

Instruction

Page 32 of 3t

228

Optimization

L Loc. Op. Add. Notes 0 okay | "' B O:Y
ALt % 1 1 1

co oo s Ly o fler£i0) SOS masks A 18 | 1104 )61 |54 |47 ) 40
AR R { ¥ .j..j]lj.o B 19 | 12| 05 | 62 | 55| 48 | 41
L Rl : 8 818f810 AB 20 | 13| 06 [ 63 | 56 | 49 421
b1 N W 0,,0,0 c 21 [ 14 | 07 | 00 | 57 | 50 | 43
L . , .£]0,£,0,0 AC 22 | 15| 08 | 01 | 58 | 51 | 44
Ly L . .4]0,4,0,0 BC 23 [ 16| 09| 02 | 59 | 52 ﬁ
N, L % 8 0‘850,0 ABC 24 | 17 [ 10| 03] 60 |53
Ly i ] w,0,0,0 D 25 | 18 11| 04 | 61 | 54 | 47
L e , |£,000 AD 26 | 19| 12| 05 | 62| 55 | 48
TR R , 1414,0,0,0 BD 27|20 | 13| 06 | 63|56 | 49
L R % 8 8‘0%010 ABD 28| 21| 14|07 |00]|57]| 50
T L 8 . v]0,0,0,0 cD 29 | 22| 15| 08 | 01 | 58 SL
L Rl , 1£]0,0,0,0 ACD 30| 23| 16| 09 | 02| 59| 52
e Ay . 14/0,0,0,0 BCD 31| 24|17 |10 03|60 | (g
L e . 8 0,0,0,0 ABCD 32| 25| 18| 11| 04|61 54
Ll = |, w0 E 33| 26| 19| 12| 05 | 62 Srf.i_ﬂ
bl e Lt £,£,£,0 AE 34| 27|20 13| 06| 63| s¢
L R \d}3.9.4,0 BE 35|28 | 21| 14| 07| 00| 57|
I i % 8 8‘8i8,0 ABE 36| 29| 22|15 08|01 d
L s Y OIW%O.O CE 37 (30| 23| 16] 09 02| 59
L = . .£]0,£,0,0 ACE 38|31 24] 1710 03] 60]
vy b B o300 BCE 39|32 25( 18| 11| 0a] 61
L . : 8 018%010 ABCE 40 | 33| 26 | 19| 12 | 05| 62|
Ly L 55 v W.O%OIOI DE 41 [ 34| 27| 20| 13|06/ 63
T W S L e I } T f10=010 ADE 42| 35| 28 | 21 (14| 07 OL
T R S S T - 11 57 Ly 1 310}010 BDE 431 36| 29| 22| 15| 08 01
L e B % 8 810}010 ABDE 44 | 37| 30| 23| 16 | 09| 02
I T W T T W ] 159 L4 W O.OJ'OIO CDE 45138 31| 24|17 |10 03
D T T S 1 ,60 Ly , T 010=010 ACDE 46 |1 39| 32| 25| 18 | 11 044‘,:
S B s % v 0,0%0,0 BCDE 47 | 40 | 33| 26 | 19 | 12| 05 |
R S L1 62 Ly 8 0.0%010 ABCDE 48 | 41 | 34 | 27 | 20| 13 ‘
oo st a9 42|35 |28 21 0] 07]
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Program
Input Codes

Factorial Analysis

Page 33of 3_)"‘_

Problem .
For Dote l[2.61_6.l_____ Track . __
By R. A. lamm N Number FA -222

Insiruction

Optimization

TR W W T W W . [ 1 i Not E oka TNot [Not| N
oc Op. ' Add. Notas Ut 1o DM [Only

B — ] 50 | 43 |36 |29 22 15 | o8
L 16 00 | lxlp_j 0,0, 5, O: (1619) begin input loop . i B ‘4‘_‘_4_“__
e o . ¥161 51 44 37]32_773.16;09
ey ‘ 0 ,1105;0.8%318{ ctr 552v45 38 3 ?24517?10
b P %410,005 3 I S I
Ly l04 l.ran"(%hL'??latQS £4 ' 47 40:33;26}‘.9'512
L % 10541%41:%1-14555 55 48 41 34 27 2_0“_‘13__
® . . b ol 163 5‘! binarize datum B B N
S T T S T B 1 07 Sy u 116{ 2.9 :57 1 >0 :_Bf*}.é_\_i?__}?_;_‘_s_
P L% w59 Tt DR B
L Y S S W S| 1 v \ {Xlr 117}2414' log (18-0) (11‘60) 5_9 2 . ® B 24 .__‘,7_;
N S %,ul1,7,0,0 ] AO_*" 4 20, 22 125;18
Ly M %,2(0,0,3,0 TN R
L L xzf0,002 R S DA R Sl
o LB, m0,9 k2] 1000 at 2k pis e amln
L ML el {1] Lo of storage (1460) IC‘);J/’JO;’Eib ng
L G 1:1U1161116 !o;isa%mgu:w%ao 23
L 1 iy e : b O,813L8 oty 102:59;52 HEIEIE

T 1 T . - H®
e | .511,0.3,9! g 0.5:?.015J|4<‘ :_091?2 fs
’1A=411 118 1%lt[‘l“] exit iOx.rul 54i47}40 33 zé
AN IE .%1u1.6#010 ;osgoz;sslmlu u | 2
N 20 L%Lbo.e%iﬁi o[ Lo a] (0912)506;6%56;49;’42 35 | 28
e N % 70,7, b 2 ;07!0042571!__5_0,@,“‘36 29
N | ] R TR EIEEN A
0000006, 2 . 1fvede at 30 09 ozl sy s 3|3
L s — o wzcs;aquaiaoiw 32
L 25 ‘;5‘00‘0%010 $ at 11 11?04§61‘54£47‘g40 33
L1 1 L1 1 26 [1 L Ly 1] beder at 30 12; 051; 62 | 33 lr48 {“ i 3_4__
L K4 8,0,0,0(0,0,0,0 -1 at 0 ;13-05.563[5“49 42535
b e l28 [J.r; JTL] bed at 30 P14 °7f°°:57|5°i”i3°
Ca L1, ml02,58] 1at2 beginbina.r.“sjoaémirsa 5"“i3"
Pll}ntl D ., .nl080z2 N '16‘09_02539!52 45£38
Lo M eloi 76 o 1910190 mrejejee el
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Problem  Factorial Analysis Page 34 of 3k
For Date 1/26/61 Track
Rc [L- I—am Number F4 el Z 2.
Program By
Input Cod
rlpul odes Instroction Optimization
I S W ' Not ok Not Not| N
LOC. Op. Add. UT ay D DM Only
PO T T S " y l
18 1 04 | 61 54 | 47 | 40
PR T T T 116132 Ly O|7}6|1 -6 at U |
33 19 | 121 05| 62| 55| 48 | 41
||1}l|1 11 lllull6=3l7 —
14 20 | 13 | 06 | 63 | 56 | 49 | 42
U T S Y 11 Ly 8 019%016 N3 (1651
35 . R 21 | 141 07 | 00| 57 | 50 | 43
Ly L - [, % ]| exit binarization )
36 221151 08| 01 | 58 | 51 44
000 iO 001 L 1#10=040 O,O%OLO 1l at 1 -
37 23 16 ] 09| 02| 59 | 52| 45
L L1 Lt 8 Oi8#012 Nl (1633) N
24 17110 03| 60 | 53
TN WO S T S L1 38 1 lrJh 0185043 NQ q
39 25 |1 18| 11 | 04 | 61 | S4 | 47
Lo joba o1 Ly € 0193011* 1901wq00 . I I
40 26 19 121 05 62| 551 48
IS O T T Y [ - m 019%015 "156_§t8 i .
4 ~ 27 | 20 | 13 | 06 | 63 | 56 | 49
VU WY T T T 1 - U 1-1671)4.)
42 28 | 21 14| 07 | 00 | 57 | S0
e L 1 [l L P 1] tot RT. [ SR
43 29 | 22 1s| 08 | 01 58 | 51
PN Y WU S T W' [ [nILJ 111] tot Ry +-
30 | 23 16 | 09 | 02 | 59 52
T B " Lo 1 1‘4 [, - Ly nl ctr ¢ #5 et
31| 24 171 10| 03 | 60
YIS S T 1 145 - 1 & 018%013 Ng (16,41) __‘
46 32|25 18 11 | 04 | 61
O O ' L1 l%lull6=)+18 I
47 33 26 19 12 | 05 | 62 55
p,OlO{QJOIOll L 210}010 OIO#OLO 1l at 2 o
48 34| 27| 20 13| 06 | 63 5¢
L1 % 11 1 11 1} lh 049%016 (161"“6) S S .
49 35| 28| 21 14 | 07 | 00 57
L 11 Ly 1€ 018{211 1wwqO000 R
50 36| 29| 22 15 | 08 | 01 5
I S S S 1 Ly \ 018f2l2 '55)536 at 16 . ‘
51 37| 30| 23| 16| 09 | 02
S B B L1 Ly u 116%3Lh i T S
52 38 | 31 24 17 10 { 03| 60
U . J' 11 | L1 1 ; LC 116%51)"' . ———
53 L 39 1 32| 25 18 1 04 61
1010|O:0101019' 11 [l L o 1] ctr ¢ il —
54 40 33| 26 19 12 05 62
. S | % | W L1 L% 1 1 % 1 a a't 30 TS SN
55 b 4] 34 27 20 13 06 63
J W | { L1 4 11 1 { 1 1 = 1 |
56 42 35 28 21 14 07 00
T T T S W [ L1 L} c - .
57 d 43 | 36 | 29 | 22 1s | 08 | 01
YIS Y S W | [ T L4 o
58 44 37 30 | 23 16 | 09 | 02
I W T [ T I € e
59 45 | 38 | 31 24 17 10 | 03
T W W T S Lol L L r N -
60 ‘ 46 | 39| 32| 25| 18| 11| 04
| | % 11 1 A1 L 'l 1 3Lw%010 P A
61 . 47 | 40 | 33 | 26 19 12| 0%
N T T L1 L4 110=010 x21600 (l“5h) ]
62 48 | 4) 34 | 27 | 20 13
W T S W W L 1{1‘1010{010 ‘1
63 49 | 42| 35 | 28 | 21 14
000000011 | | Ll . I
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P:roblem Page 1iof __
For Date _l/aﬁl_él___ Trock
-2
’ Program By R. A. Lemm Number _E’L_;ZL
Input Codes g Insiruction Optimization '
]
IS S SN S U 1 r Not Oke: Not | Net| N
! Loc Op. Add. | Notes uT ay D DM Only
A 00 ' ! 50 | 43 |36 |29 |22 |15 | o8
O T S ' 1,7, Ly b 11711)4'13 1o log L.
01 51 | 44 | 37 130 |23 |6 ! 0?
1 1 1 % JE" 1 1 1 1 % ‘y llsélLo _I } !
02 52 | 45 | 38 | 31 | 24 | V7 10
I S S O Y S L Ly - 117%112 x20024 . l -
03 S3 | 46 | 39 {32 .25 18 11
L1 { L1 L L 1 1 } Y 11611019 ! ;A e e = =
| 04 E4 | 47 | 40 {33 126 119 1t 12
PO S S S N N N i N L, b 1,740 Lo "Output 30" l - _+_ | N S
' . 05 ‘ o] 55 48 | 41 |34 127 20 i3
y T T "t ir L 1 ! xyilxz%fi.é; : | ; ] e
b : 06 : | 56 1 49 | 42 135 128 121 14
N D O W NS W ; [ T A th%QIll »T_v--b‘f,w:,ﬂi.___
57 | 50 | 43 36 129 122 03
| S % ST S 1 107 J—t ly 1131’4'19! ; ; 1 -—?—-—*—
08 58 | 51 | 44 |37 {30 |23 {16
1l 1 ) % - 1 J S 1 % ly 11043L7 i ; E,.____
09 S9 | 52 | 45 38 | 31 | 24 7
D Y S W W 11 Ly Y llh#lle ]i i ————
10 160 : 53 ! 46 139 | 32 |25 BT
T S T [ T 8 1A71r319 xz0151 H i % : _
n 61| 541 47 |40 32 1261 19
j W } L1 1 11 1 { 1u ll7 %215 i ; T___.._f,,‘_
12 62 55 | 48 | 41 34 027 : 20
I S Y W i1 s QX‘Z 010%211‘ ' o J,ﬂ._Jl_v,..
13 - 63 1 56 | 49 | 47 kM 29 1N
.—PJ 1 - - bR T =h12 Lo alpha-numeric T R
. 14 on | 57 | sv i3 1 30 29 7 22
1 | { 11 1 11 1 % ly OLO:OLO -
15 01 | 58 | 81 | 44 | 37 | 30 ! 23
i 1 | i 1 1 1 1 A1 1 1y Olololl A JU—
T 16 T v 02
1 1 1 i " 1 11 { 1y Oll%ole I
17 ' 03
Ll L1 - A 112;312 L §
18 | 04!
.1 i i Iy 1 A1 1 A 1 1 ly 1121343 .
1 19 T T 05 I
T S S - [ Ly A 012{1"‘18 It
20 : 1 06 :
S | } U | 11 - Y 011%211
21 |07
T S S L Ly 1‘041%2,2 : :
22 : I o8 !
) W — { | S L1 1 % 1¥'{011=011 N {
23 : t 09
1 1 1 } 11 L A1 1 } xy .012l,+17 A
' 24 ' ' | 10
S S G 14 Ly u 117{311 -
25 TRETRES l 54 | 47 | 40 | 33
S S ' L1 - WY 11""#111 — ‘ i
26 ol os ) 62155 | 45 | 4] 34
S S S T S L - WY 113%hl8 - ! . i -
27 13 (061 62! 56 (49 | 42, 35
[ 1 L1 - A llo%3L6 ! N
28 14107000 (5750 45 35
B T { L1 1 11 J;: 1y 142%515 ! : '— ===
29 151 08} 01 158 |51 | 44 ¢ 37
A1 b L1 Ly A llhéelo ; : __-]‘.._AAM..,__“..
30 16 1 09, 02 i 29 | 52 | 45 ' 38
P [ 11 11 T u 11751A 3 i ; I R —
3 17 10! 03 ;6015 45 | 39
| W S N W W | L1 L4 nblll'rnhll IoIP { ! { J )
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Problem Page 2Aof _

For Date 1/26/61 Track ___
Program By R. A. Lamm Number_ﬁi;?—;.&,,.
Input Codes .
T Instruction Optimization
T S R R W B Not Not | Not N]
! Loec. Op. Add. Notes uT Okay D |DM Onlyi
F W S W T N S !

18 | 11 | 04 | 61 | 54 | 47 | 40

—

3
| kY ARl

T
' 112}513

- 1 { % J8 S

s L 33 "y Ly l|h=018 19 1 121 05|62 55| 48 4]A§
T W T _34 L} 18 117} 31T} xz0056 il Bl el Bl I IR 4?_ §
by L 35 - vl l&%O‘ 7 21 | 14| 07 | 00 | 57 _50 43“ !
Ly L 36 L LYy 112% 5,2 22115 08 ] 01 | 58 | 51 4:3 i

7 231161 09| 02 ) 59| 52| 45
L1 L1 1 13 1 :x& 010}516 B
38 24 | 17 | 10| 03 | 60 | S3 4’

, 1ul0,0,0,0
9 25 |18 | 11 | 04 | 61 | 54 | 47
11[{111 L13 4=XALm_lL .

26 | 191 12 |1 05| 62 | 55| 48

-

-
-
——
-
-
-
-
-

40
I T T 11 [1 4—L 1y l] Lo Ouput 30 i
41 27 | 20 | 13 | 06 | 63 | 56 | 49
S T T W W L [ L Ly 1] Lo Int. Printout
42 28 | 21| 14| 07 | 00 [ 57 | S0
Ly - [, ., ) Lo alpha-numeric (19.0) .
43 29 | 22 { 15| 08 | 01 | 58| 51
NS W W 't L LL{ 1 Ly 1] Lo log (l8.0) ‘.
44 301 23 ) 16 | 09| 02 | 59 | 52
L1 1 = L1 1 1 1 { 1 i } 1 ——
45 31 (241710 03] 60 ‘
I | '1 L1 1 1 111 1 1 f f . S N
46 321 25| 18 | 11 | 04 | 61 | 54
J I .| { I .| 11 | { i L1 -
47 J 331 26| 19| 12| 05| 62| 55
1 1 | % 11 1l 1 1 % 1 i % 1 S
48 34| 27 | 20 | 13 | 06 | 63 | 5¢
L.y 1 : 1 1 11 1 : 1 1 = 1 J—
49 351 28| 2V { 14 {07 | 00| 57
1 1 1 = 1 1 1 1 1 1 % 1 1 } 1 ~ .
50 36 29 22 15 08 | 01 5
[ . = | L1 1 ; 1 i ; 1 .
51 371 30| 23| 16| 09| 02| 5¢
11 1 % L1 1 - | A : 1 1 { i
52 38 | 31 24|17 10 03] 60
1.1 1 IL 11 | W 1 = 1 Il % 1 e
53 391 32 2518 11| 04| 61
1 | 4 I FE| A { 1 1 } 1 )
54 40 | 33| 26 | 19| 12| 05| 62
O | % J N " 11 1 —L 1 L
55 l 41 34 27 20 13 06 | 63
A 1] } 11 1 1 1 1 } 1 1 % 1 .
56 42 | 35| 28 | 21 | 14 | 07 | 0O
| S | } J N i1 1 % 1 1 = 1 R
57 43 36 29 22 15 08 01
i .t % - | L1 1 : Il 1 % 1 I
58 44 | 37 | 30 | 23 ) 16 | 09| 02
41 1 } 11 1 11 1 % 1 1 'L 1 ——
59 45 | 38 | 31 | 24 |17 | 10| 03
) - = | I L4 1 # 1 1 : | —
60 46 | 39| 32 | 25| 18| 11| 04
11 1 % i1 1 L1 1 = 1 1 : 1 B S,
61 . 47 | 40| 33 | 26 | 19 ] 12| 05
| % L1 1 - 1 % 1 1 } 1 S
62 48 41 34 27 20 13
S N . | { | S | i1 1 : 1 A : 1
63 49 | 42| 35| 28 | 21 | 14| 07
W W W W W S W O 11 111 Ll
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