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Digital Computer Laboratory 
Massachusetts Institute of Technology 

Cambridge 39* Massachusetts 

» 

SUBJECT: BIWEEKLY REPORT. JANUARY 10. 1954 

To: J ay W. F o r r e s t e r 

From: S c i e n t i f i c and E n g i n e e r i n g Computa t ion Croup 

1 . MATHEMATICS. CODING. AND APPLICATIONS 

1.1 I n t r o d u c t i o n 

During the period tfovered by th i s report 204 coded programs were run on 
the time allocated to the Scientif ic and Engineering Computation (S&3C) Group. 
These programs represent part of the work that has been carried on in 22 of 
the problems that have been accepted by the S&EC Group. Progress on 17 of these 
problems i s given below in terms of programming hours, minutes of computer time, 
and progress reports as submitted by the programmers in question. 

The f i r s t half of th i s biweekly period overlapped with the l a s t week of 
the academic Christmas recess. This combined with the machine shutdown over 
the New Year weekend to produce a significant decrease in the ac t iv i ty of the 
Group. 

Four new problems have been accepted for solution on the W l time assigned 
to the S&EC Group. One of these(#154) i s desciibed below; the other three 
wi l l be described in future biweekly reports . In problem #154 calculations 
were carried out for the magnetic suscept ibi l i ty of non-homogeneous f e r r i t e s . 
The resul ts have been turned over to Dr. J.O.Artman of Lincoln Laboratory 
and the problem i s terminated. 

Tests are being carried out on the revisions that are to be introduced 
into the Comprehensive System of Service Routines. Progress in th is work 
i s reported under problem #100. I t i s planned to have a l l of these t e s t s 
completed by March 15, 1954. Until that time the Comprehensive System 
now in use wi l l be kept in tac t . I t i s hoped that Scientif ic and Engineering 
Computation programmers wil l become aware of the changes proposed in the "new" 
CS so that the t rans i t ion scheduled for l a t e in March wil l be a smooth one. 
To aid the programmer the f i r s t three of the seminars on advanced programming 
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techniques have been scheduled t o desc r ibe the proposed r e v i s i o n s for the CS. 
On January 8, 1954, F.C.Helwig spoke on the r e v i s i o n s fo r the programmed 
a r i thmet i c r o u t i n e s . These r ev i s ions a re a l s o desc r ibed in D i g i t a l Computer 
Laboratory Memorandum M-2553. On January 15, 1954, J J I . Frankovich w i l l 
descr ibe the changes being made i n t h e conversion r o u t i n e s . On February 
12, 1954, J . D. Por te r w i l l descr ibe the automatic procedures a v a i l a b l e in 
s e l e c t i n g output rou t ines and i n t h e use of a u x i l i a r y s t o r age media. The 
new CS w i l l a c t u a l l y be made a v a i l a b l e under very s p e c i a l circumstances to 
programmers who have an immediate need for come of t h e new prov i s ions ( e . g . , 
problem #126). 

Because of the Christmas hol idays t h e Seminar on Computing riachine 
Methods did not meet during t h i s biweekly pe r iod . The next meeting, which 
w i l l be the l a s t one for the F a l l term, w i l l be held on January 12 , 1954. 
I t i s planned t o resume the seminars during the Spr ing term. 

I t may be noted t h a t t he appearance of t h i s biweekly r e p o r t has been 
a l t e r e d . Since a l a r g e por t ion of the m a t e r i a l ( v i z . t h e problem a b s t r a c t s and 
sec t ion headings) typed for each biweekly w i l l b<* repeated from, time to t ime, 
t h i s ma te r i a l has been punched on Flexowri ter paper t a p e . Thus a good deal of 
each repor t w i l l now be typed out automat i c a l l y by means of the Flexowrite . 
leaving s u i t a b l e spaces for the progress r e p o r t s , e t c . Since t h i s new mate r i a l w i l l 
be typed in by means of a mechanical typewr i te r which nas a smal le r type s i z e , 
the typed appearance of t h i s new ma te r i a l w i l l d i f f e r from t h a t typed on the 
F lexowri te r . However, the anomalous appearance of t h e biweekly la in the i n t e r e s t 
of mechanization and the des i r e t o minimize the amount of time the Flexowri ter 
equipment i s diverted from processing tapes fo r use with HHZ« 

1 .2 P r o g r a m s and C o m p u t e r O p e r a t i o n 

The f o l l o w i n g summary l a i n c l u d e d ? - a g u i d e f o r i n t e r p r e t i n g 
t h e a b b r e v i a t i o n s u s e d b e l o w . A more d e t a i l e d d e s c r i p t i o n o f t h e 
t e r m s i n v o l v e d c a n b e found i n M-2497 . 

a . The u p p e r c a s e l e t t e r f o l l o w i n g t h e p r o b l e m number h a s t h e 
f o l l o w i n g s i g n i f i c a n c e : 
A i m p l i e s t h e p r o b l e m i s NOT f o r a c a d e m i c c r e d i t , i s 

H N ^ p o n s o r e d . 
B i m p l i e s t h e p r o b l e m IS. f o r a c a d e m i c c r e d i t , l a U N s p o n s o r e d . 
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C i m p l i e s t h e p r o b l e m i s NOT f o r a c a d e m i c c r e d i t , IS . 
s p o n s o r e d . 

D i m p l i e s t h e p r o b l e m I S . f o r a c a d e m i c c r e d i t , I S . s p o n s o r e d . 

The a b s e n c e o f a l e t t e r i n d i c a t e s t h a t I t i s a n l r f t e r n a l 
S8.EC p r o b l e m . 

b . DIC d e n o t e s t h e D i v i s i o n o f I n d u s t r i a l C o o p e r a t i o n . 
DCL d e n o t e s t h e D i g i t a l C o m p u t e r L a b o r a t o r y . 
CMMC d e n o t e s t h e C o m m i t t e e on M a c h i n e M e t h o d s of C o m p u t a t i o n . 
DDL d e n o t e s t h e D i v i s i o n o f D e f e n s e L a b o r a t o r i e s . 

1 0 0 . C o m p r e h e n s i v e S y s t e m o f S e r v i c e R o u t i n e s , d e v e l o p e d by t h e S&EC 
Group a t t h e D i g i t a l C o m p u t e r L a b o r a t o r y f o r t h e i n p u t c o n ­
v e r s i o n of s u i t a b l y p r e p a r e d p u n c h e d p a p e r t a p e s . When 
s o r e q u e s t e d , t h e s e r o u t i n e s a u t o m a t i c a l l y p r o v i d e a 
p r o g r a m w i t h s u i t a b l e p rogrammed a r i t h m e t i c , c y c l e - c o u n t i n g , 
and o u t p u t f a c i l i t i e s . 

:DCL S t a f f : Arden, 35 hours ; Best , 57 .5 hours; Combelic, 35 hours; Demurjian, 
20 hours ; Denman, 29 hours ; Frankovich, 30 hours; Helwig, 35 hours; Kopley, 
28 hours ; P o r t e r , 11 hours ; S i e g e l , 17 hours ; W I , 9^9 minutes 

Test ing and modif icat ion of the revised Comprehensive System rout ines cont inues . 
An attempt, i s being made to keep a working copy of the new CS on u n i t 0 along with 
the old CS but i t should not be assumed t h a t i t w i l l always be poss ib le t o do t h i s . 

The Programmed Ari thmetic (PA) adap ta t ion program has been modified so t h a t 
t h e PA blocks can be recorded on u n i t 0 as 556 t a p e . Thus the reading in of these 
blocks for the purpose of punching them out no longer r e q u i r e s a spec i a l program. 

Procedures for recording the CS, the new post-mortem program, and the var ious 
o ther u t i l i t y t apes on u n i t 0 a r e being cons idered . I t has t e n t a t i v e l y been 
decided t o record t h e programs as numbered blocks on u n i t zero and t o modify the 
input program so t h a t i t can search for the numbered b locks . Such searching w i l l 
be done au tomat ica l ly in some cases ( i . e . , t he des i red block w i l l be se lec ted 
by the i n i t i a l cha rac te r on the t ape being read i n ) . The p o s s i b i l i t y of a manual 
search (by s e t t i n g up the number of t h e des i r ed block i n an i n t e rven t ion r e g i s t e r ) 
w i l l b e provided in any c a s e . Search rou t ines and recording r o u t i n e s have been 
w r i t t e n and a re being t e s t e d . 

Methods for d i r e c t l y s t o r ing words from a 556 tape i n a r b i t r a r y r e g i s t e r s 
on the drum a re a l s o being cons idered . One method would be t o genera l i ze the 
con t ro l word t s n to a p o s i t i v e i n t e g e r , +m, where m i s the drum address a t which 
the i n i t i a l word of a block i s t o be s t o r e d . This method would work without 
ambiguity for groups 0-7 but w i l l not work for group 8 because of the ambiguity 
with the t sn con t ro l word. Various methods of circumventing t h i s d i f f i c u l t y 
a re being cons idered . 

Helwig 

The new "OCTAL" conversion modification for the "new" CS has been tested 
satisfactorily. Several more modifications which allow more efficient use of 
magnetic tape unit 3 and otherwi&e incorporate suggested changes have been made 
and are being tested. 

The title program of the CS currently in use has been modified to punch and 
display properly the new form of tape titles. F-m>nv-™H*h 
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ProgWUMl are being written to measure three characteristics of the Ferranti 
reader: (1) The tJme permissible between a rd instruction and deselection of the 
reader. (This program works now.) (2) Tape speed as a function of time the motor 
has been running (program written but untried). (3) The time it takes the tape 
to stop after the reader has been deselected (program not yet written). 

A precise description of the tests made on the new PA is being written up 
for limited distribution so that those interested can suggest further tests which 
should be made. Best 

The part of the Basic Conversion program that punches the tape number has 
been changed to punch a space whenever a dash occurs in the new tape numbers. 

Briscoe 

DIB, DOB, 1DIB and iDOB are now available for reading from and recording on 
the drum. These modes circumvent the restrictions imposed by the notion of groups 
which does not permit overlapping from one group to the next without using a new 
si instruction. Bulletin Board memo #48 describee the use of these special 
instructions. 

Additional tests have been made to determine the operational time of the 
CS instructions. These tests reveal that the new CS is considerably faster than 
the old one. A CS Guide to Coding has been prepared along the lines of the Summer 
Session Guide to Coding- and will be avrilablr vory.shortly. 

Kopley 

Provisions are being made to extend the number of automatic output requests 
available in the CS. In part icular i t i s planned to make special output characters 
(such as signs, decimal ncints, spaces, tabs, carriage returns, column shifting 
and picture framing on the scope, e tc . ) available in the interpretive mode. In 
addition i t i s planned to combine the scope plott ing instructions (SOCx, SCCy) 
into the single instruction DISPLAY AT al (which may be abbreviated as DIS a l ) . 
This request wi l l operate in a manner similar to the Summer Session computer 
instruction PLOT AT a l . 

DemurJian, Porter 

101 C. O p t i c a l P r o p e r t i e s of Thin Metal Fi lms on t r a n s p a r e n t b a c k i n g s 
a r e de te rmined and p r i n t e d out a u t o m a t i c a l l y by t h i s 
program; t he inpu t d a t a c o n s i s t of the observed r e f l e c t i o n 
and t r a n s m i s s i o n c o e f f i c i e n t s , t h e index of t h e b a c k i n g , 
t h e wave leng th , and the sample t h i c k n e s s . The program 
c a l c u l a t e s by means of an i t e r a t i v e p rocedu re and p r i n t s 
out t h e Index of r e f r a c t i o n and the a b s o r p t i o n c o e f f i c i e n t 
of t h e f i l m , t h e r a t e of v a r i a t i o n of t h e s e c o n s t a n t s w i t h 
r e f l e c t i o n and t r a n s m i s s i o n , and the f i l m ' s c o n d u c t i v i t y 
and d i e l e c t r i c c o n s t a n t . 

: f o r P r o f e s s o r L. H a r r i s , Chemistry Depar tment , Dr. A.L. Loeb 
:by Dr. A.L. Loeb. (DIC), 8 hours; J . Richmond(DIC), 15 hours; 
:DCL Staff: Denman, 1 hour; W I , 38 minutes 

Four tables of data reported by Krautkraemer were processed. Two of these ran 
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without d i f f icu l ty . Of the other two, one gave an alarm for the l a s t (eleventh) 
sample; the other samples ran successfully. On the fourth table the eighth sample 
gave an alarm; apparently the remaining three were not t r i e d . Since two more 
tables had been run previously without d i f f icul ty , i t would appear tha t these 
alarms were not due to a logical e r ror . 

108 C. An I n t e r p r e t i v e Program I s b e i n g deve loped t h a t w i l l a c c e p t 
a l g e b r a i c e q u a t i o n s , d i f f e r e n t i a l e q u a t i o n s , e t c . . e x ­
p r e s s e d on F l e x o w r i t e r punched p a p e r t a p e i n o r d i n a r y 
m a t h e m a t i c a l n o t a t i o n ( w i t h i n c e r t a i n l i m i t s imposed by 
t h e F l e x o w r i t e r ) a s i n p u t and a u t o m a t i c a l l y p r o v i d e t h e 
d e s i r e d s o l u t i o n . 

: f o r Dr . J . H . L a n i n g , J r . , I n s t r u m e n t a t i o n Labo ra to ry 
:by J . H . Laning J r . (DIC) , M. Zierler(DIC). iiO hours 
:DCL: WWI, 113 minutes 

As a par t i a l t e s t of the program.it was used during the period to solve a 
set of six simultaneous d i f fe rent ia l equations associated with the kinematic 
problem of aerodynamic lead pursuit in three dimensions. The equations, involving 
highly complicated algebraic and trigonometric calculat ions, required s l igh t ly 
over two hours to program and the program ran successfully on the f i r s t t r i a l . 

As a further t e s t a table of values of n log2n and n logion f o r n = 2»3»»» 
...1000 was computed for Mrs. Pat r ic ia Ross of the Computation Group at Protect 
Lincoln. The program which consisted of only about 8 instruct ions - for the 
interpret ive program - ran successfully on -he f i r s t t r i a l . A check of ten or so 
values indicated s l igh t ly be t te r than 7 decimal d i g i t accuracy. 

113 C. A S t r e s s A n a l y s i s of an L-shaped Homogeneous P l a n a r S t r u c t u r e 
i s b e i n g made f o r t h e c a s e of a c o n c e n t r a t e d s t a t i c l o a d . 
T h i s s t r u c t u r e i s approximated by a framework of b a r s 
which w i l l deform i n t h e same manner a s t h e p r o t o t y p e . T h i s 
framework i s t h e n ana lyzed u s i n g t h e p r i n c i p l e s of v i r t u a l 
work and S o u t h w e l l r e l a x a t i o n t e c h n i q u e s . Boundary c o n ­
d i t i o n s have been s p e c i f i e d f o r t h e edge of t he framework 
so t h a t t h e d e f o r m a t i o n s of t h e model w i l l conform t o t h e 
a c t u a l d e f o r m a t i o n s of t h e s t r u c t u r e . 

: f o r P r o f e s s o r J . S . A r c h e r , Depar tment o f C i v i l and S a n i t a r y 
E n g i n e e r i n g 

:by S. Sydney (Res . A s s i s t . CMMC),70 hours 
:DCL Staff: Kopley, 2 hours; WWI, 79^ minutes 

Results have been obtained for the two load conditions under analys is . Two 
modes of output are used, scope displays and punched tapes. I t has been necessary 
to redisplay the resu l t s on the oscilloscope because in some regions of the negatives, 
notably the upper l e f t corner, there i s often a considerable amount of d i s to r t ion . 
Some trouble has occurred in the delayed punch output, but these resul ts can be 
eas i ly checked and reproduced if necessary. The program is working sa t i s fac to r i ly 
and the resu l t s are quite encouraging. 
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116 C. Torpedo Impulse Response is to be determined by solving 
the convolution integral equation. An approximation 
for the impulse response is convolved with the known 
input data. The calculated output Is compared with 
the measured output response to obtain a new approxi­
mation for the desired impulse response. 

:for Prof. G. C. Newton Jr., Electrical Engineering 
:by R. Kramer (DIC) D. Hamilton. 40 hours 
:DCL: WWT, 63 minutes 

In problem 116 WWI has been used to obtain the solution for a convolution 
integral in which the output and input are known. The input data have been 
convolved with an estimated impulse response giving an output which is compared 
with the measured output. If the differences between the measured and computed 
output are greater than a certain specified amount, the impulse response is 
corrected and is convolved with the input data, 

This procedure was used successfully for determining impulse responses for 
each measured input-output pair . A few more runs have been made or will be 
made involving convolutions and Fourier Transforms for checking purposes or for 
points of interest in other problems. 

We are now making a correction to a model impulse response and convolving 
this with input data of one of the runs. This response may be convolved with 
input data of other runs. 

126 C. A Data Reduct ion Program f o r u s e i n t h e Servomechanisms 
Labora to ry i s b e i n g developed i n s e p a r a t e s t a g e s t o be 
combined a t a l a t e r d a t e . The f i r s t s t a g e i s concerned 
wi th d e v i s i n g a program t o f i t po lynomia l s t o a r b i t r a r y 
e m p i r i c a l f u n c t i o n s u s i n g a l e a s t squared e r r o r c r i t e r i o n . 
The p rocedu re makes u s e of Legendre p o l y n o m i a l s and m a t r i x 
m u l t i p l i c a t i o n . 

: f o r J . E . Ward, Servomechanisms L a b o r a t o r y , DIC No. 7 1 3 ° , 
AF33(616)2038 

:by D.T. Ross (DIC),20 hours; Turyn (DIC). 80 hours; Hamilton,20 hours 
: DCL: WWI, 63 minutes 

The error in the Polynomial Fit program was traced to an incorrect change 
that was made in modifying the program for use with the new CS. The program has 
been corrected and further tests will be made with the new CS. 

The interpolation program has given very good results with the six-point 
formula; the four-point formula, as was to be expected, is slightly less accurate 
on functions like the cosine and much less accurate on steep exponential curves. 

An extra subroutine wil] be added to the post-mortem to punch out given 
blocks of information in storage or on the drum. This will be useful in the 
sectional testing of the Data Reduction problem. 
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1 3 1 . The T r a i n i n g of New P e r s o n n e l . Tours and Demons t r a t i ons 
a r e among t h o s e a c t i v i t i e s i n c l u d e d i n t h i s p rob lem. 
G e n e r a l l y s p e a k i n g , any approved s t a f f problem r e l a t i n g 
t o t r a i n i n g a n d / o r d e m o n s t r a t i o n s i s c o n s i d e r e d t o be 
i n t h i s c a t e g o r y . 

:DCL S t a f f : Kopley. 2 hours; W I , 27 minutes 

Six M.I.T. students and staff members were conducted on a tour of WWI 
on Tuesday, January 5 . The tour included demonstrations on the computer and 
the Flexowriter equipment and a description of the major computer components. 

134 C. Numerical D l a g o n a l l z a t l o n P r o c e d u r e . Th i s program computes 
t h e e i g e n v a l u e s and e i g e n v e c t o r s of a symmetric m a t r i x 
by a method of s u c c e s s i v e r o t a t i o n s . The program i s 
a v a i l a b l e f o r u s e i n any problem i n which t h i s c a l c u l a t i o n 
i s r e q u i r e d . 

: f o r P r o f e s s o r J . C . S l a t e r , P h y s i c s Depar tment 
:by A. Meckler (DIC)-25 hour 
:DCL: WWI, 21 minutes 

The routine has been rewritten in subroutine form and wil l be tested t o 
ensure a correct t ranscr ipt ion. There wil l be two diagonalization programs. 
One wi l l be a Library of Subroutines program which simply diagonalizes a matrix 
se t up by an external program, the resul ts to be used and displayed by the 
external program. There also wi l l be a tape which begins with a fed-in matrix , 
diagonalizes i t , displays the resul ts on the scope, and ca l l s in the next matrix 
through PETR and so on. 

1 3 6 . M a t r i x E q u a t i o n s . Va r ious methods have been s t u d i e d f o r 
t he s o l u t i o n of a s e t of l i n e a r a l g e b r a i c e q u a t i o n s . 
A v a r i a t i o n of t h e H e s t e n e s - S t i e f e l c o n j u g a t e g r a d i e n t 
method h a s been programmed and t e s t e d f o r i n s e r t i o n i n 
t h e S"EC L i b r a r y of S u b r o u t i n e s . 

:DCL S t a f f : Arden. 10 hours; WWI, 131 minutes 

A system of 30 l inear equations in 30 variables was solved using the 
subroutine previously described under th is problem number. The solution was 
only obtained to about 1.5 significant f igures. 

138 B. S p h e r o i d a l Wave F u n c t i o n s a r e s o l u t i o n s of t h e s c a l a r 
Helmhol tz e q u a t i o n s e p a r a t e d i n s p h e r o i d a l c o o r d i n a t e s . 
A program has been deve loped f o r t a b u l a t i n g bo th t h e 
c o e f f i c i e n t s o b t a i n e d by expand ing t h e a n g u l a r s o l u t i o n s 
of t h e f i r s t k ind i n a s s o c i a t e d Legendre f u n c t i o n s and 
t h e c o e f f i c i e n t s ob t a ined by expand ing t h e r a d i a l 
s o l u t i o n s of t he f i r s t k ind i n s p h e r i c a l B e s s e l f u n c t i o n s . 
By a n a l y t i c a l l y s u b s t i t u t i n g t h e s e e x p a n s i o n s i n t h e 
s e p a r a t e d o r d i n a r y d i f f e r e n t i a l e q u a t i o n s , 3~term r e ­
c u r s i o n r e l a t i o n s a r e o b t a i n e d f o r t h e c o e f f i c i e n t s , 
and t h e r a d i a l and a n g u l a r c o e f f i c i e n t s a r e found t o be 
s imply r e l a t e d . Both s e t s of c o e f f i c i e n t s a r e t h e n 
de te rmined by a p p l y i n g an I t e r a t i v e p rocedure t o a con ­
t i n u e d f r a c t i o n e q u a t i o n d e r i v e d from one of t he 3 - t e r m 
r e c u r s i o n r e l a t i o n s . The I t e r a t i o n p r o c e e d s u n t i l a 
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v a l u e of t h e unknown s e p a r a t i o n c o n s t a n t of t h e d i f f e r ­
e n t i a l e q u a t i o n which a p p e a r s i n t h e c o n t i n u e d f r a c t i o n 
i s found such t h a t i t makes t h e c o e f f i c i e n t s c o m p a t i b l e 
w i t h t h e i r boundary c o n d i t i o n s . 

: f o r P r o f e s s o r P.M. Morse , P h y s i c s Department 
;bv F . J . Corba t^ (Res . A s s i s t . CMMC), 50 hours; J .D.C.Lit t le , (Res. 

Assist.Op. Res.) , 50 hours 
s DCL Staff: Combelic, 1 hour; WWI, 147 minutes 

This report covers the l a s t 6 week period. In this time we have adapted the 
program for the new CS PA (Comprehensive System Programmed Arithmetic). This 
revised program has been tested and production runs have commenced. 

The major diff iculty in the revision for the new PA was found to center about 
the change in the " le t " order. 

1^0. Summer S e s s i o n System c o n s i s t s of a c o n v e r s i o n program, an 
i n t e r p r e t i v e r o u t i n e , and m i s t a k e d i a g n o s t i c r o u t i n e s 
s t o r e d i n WWI. A s p e c i a l mnemonic i n s t r u c t i o n code has 
been d e v e l o p e d f o r u s e w i t h t h i s sys tem t h u s s i m u l a t i n g 
a computer w i t h c h a r a c t e r i s t i c s q u i t e d i f f e r e n t from t h o s e 
of WWI. T h i s Summer S e s s i o n (SS) computer was deve loped 
f o r t h e u s e of s t u d e n t s p a r t i c i p a t i n g i n t he MIT 1953 sum­
mer s e s s i o n c o u r s e on D i g i t a l Computers and T h e i r A p p l i c a ­
t i o n s . The SS computer i s b e i n g used by t h e E .E . D e p a r t ­
ment c o u r s e s 6 .535 and 6 .25 and i s a v a i l a b l e t o programmers 
w i th s u i t a b l e p r o b l e m s . 

:DCL S t a f f : Best, .5 hour; Combelic, 9 hours; Denman, 20 hours; Hey, 
20 hours; Siegel. 39 hours; WWI, 107 minutes 

Rewriting of the Summer Session conversion post-mortem routines to locate 
more than one tape error has begun. At present, th is post-mortem stops af ter 
finding the f i r s t mistake. 

Test Programs are being written to time the several SS operations. To fac­
i l i t a t e t h i s , means have been devised which permit limited use of WWI instruct ions 
with SS operations in the same program. 

147 C. Energy Bands i n C r y s t a l s a r e b e i n g s t u d i e d by f i n d i n g 
s o l u t i o n s of t he c o r r e s p o n d i n g second o r d e r l i n e a r d i f f ­
e r e n t i a l e q u a t i o n s a t i s f y i n g boundary c o n d i t i o n s a t t h e 
o r i g i n . The s o l u t i o n s a r e found a p p r o x i m a t e l y by u s i n g 
t h e G a u s s - J a c k s o n formula f o r forward I n t e g r a t i o n . The 
s o l u t i o n s and t h e i r f i r s t d e r i v a t i v e s a r e t o be combined 
i n a sum, t h e w e i g h t i n g f a c t o r s be ing f u n c t i o n s o f an 
independen t p a r a m e t e r . 

: f o r P r o f e s s o r J . C . S l a t e r , P h y s i c s Depar tmen t , DIC No. 6853 
:by Pr - D . J . Hnwarfch (DIC) , 30 hours 
:DCL Staff: Arden, 3 hours; WWT, 179 minutes 

Testing has proceeded slowly on the incorporation of the root finding routine 
into the main routine. After various experiments on the most economical method of 
ordering the problem, i t has been planned to follow the original scheme of computing 
the function F(E,E0), of which the roots are required, as a function of E for a 
given E0 . After repeating this for a se t of E0, these functions are rearranged to 
appear as F(EQ) for given E, and the roots of these functions obtained. 
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Testing has almost been concluded, and production work has recommenced 
on the f i r s t part of the program. . 

153 C Gust Response of a F l e x i b l e Swept-Wlng A i r p l a n e i s t o be 
de te rmined f o r v a r i o u s v a l u e s of wing l o a d i n g f u n c t i o n s , 
a i r c r a f t c o n f i g u r a t i o n and dynamic c o n d i t i o n p a r a m e t e r s , 
a s i n p u t d a t a , g i v i n g dynamic o u t p u t d a t a d e t e r m i n i n g 
the e f f e c t of wing f l e x i b i l i t y on g u s t r e s p o n s e . The 
s o l u t i o n i n v o l v e s the c a l c u l a t i o n of f o r c i n g f u n c t i o n s 
and the e v a l u a t i o n of Duhamel i n t e g r a l s by n u m e r i c a l 
methods . Approximate ly 120 p a i r s of l i n e a r i n t e g r o -
d i f f e r e n t i a l e q u a t i o n s a r e t o be s o l v e d . 

: f o r P r o f e s s o r T.H.H. P lan , A e r o n a u t i c a l E n g i n e e r i n g Department 
DIC No. 6691 
:by K. Foss (DICl, D. Sternlight(Math. Dept . ) , 80 hours 
:DCL Staff: Porter, 3 hours; WWI, 54 minutes 

The arithmetic of the routine combining the very special functions of the 
problem has been tested successfully. Drum routines have yet to be combined 
to provide a complete program. 

1 5 ^ C. Magnetic S u s c e p t i b i l i t y C a l c u l a t i o n s a r e b e i n g c a r r i e d out 
f o r non-homogeneous f e r r i t e s by means of a Simpson's 
Rule e v a l u a t i o n of the c o r r e s p o n d i n g doub le I n t e g r a l . 

: f o r Dr. J . O . Artman. L inco ln L a b o r a t o r y , 
:DCL Staff: Porter 2 hours; WWI, 20 minutes 

In the study of the magnetic susceptibi l i ty of non-homogeneous f e r r i t e s , 
the following expression was derived for the suscept ibi l i ty : 

S -1 

<"X d Nx d Ny 

where 

2( AH) H0 M [ j » Ny M] 

[a + (H + iyi)(H+« MJ]2 • b 

I t was desired to obtain a plot of 7C versus H for comparison with resul ts 
obiained_experimentally. I f the calculations do explain the shape of the t a i l 
of the "X vs . H curve obtained experimentally, then these calculations can be 
used in the design of f e r r i t e devices. 

The expression for 7L was evaluated using Simpson's Rule. The numerical 
resul ts have been given to Dr. Artman of the Lincoln Laboratory for processing. 
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156 A. The E v a l u a t i o n of t h e R e f l e c t i o n C o e f f i c i e n t i n a Seml-
I n f l n i t e Open R e c t a n g u l a r Wave Guide I s o b t a i n e d 
a p p r o x i m a t e l y by u s i n g F o u r i e r t r ans fo rm t e c h n i q u e s on 
t h e i n t e g r a l e q u a t i o n s of t he Wiener-Hopf t y p e . The 
i n t e g r a l s a r e t o be e v a l u a t e d by t h e t r a p e z o i d a l r u l e . 

: f o r Dr . M. B a l s e r , L i n c o l n L a b o r a t o r y , DDL 
:by A. B a l s e r (Res . A s s i s t . , Columbia U n i v e r s i t y ) 
:DCL Staff: Porter, 2 hours; WWI, 88 minutes 

The problem has been run successfully for the range 1 0 ^ °*- -i.100 in in tegra l 
s teps . Since the differences between the values of the function a t in tegral points 
of the range 10.£ «. S.20 were found to be too large for suitable interpolat ion, i t 
wi l l be desirable to obtain values for <* = 9.9 , 10.5. H . 5 19.5. 

Another section of the problem, for the range «. • 100, 105, 110 200, has 2 
been coded and i s ready to be- run; the coding on the secti6n for the range 0£o<— TT 
i s almost finished. 

157 C. R e c t a n g u l a r Ma t r ix M u l t i p l i c a t i o n I s be ing programmed f o r 
i n c l u s i o n i n t h e S&EC L i b r a r y of S u b r o u t i n e s . 

: f o r Dr . A. Meck le r , S o l i d S t a t e Phys ic s 
:by Dr. A. Meckler (DDL),.25 hour 
:DCL: WWI, 7 minutes 

An error was made in transcribing the routine into a form suitable for the 
Library of Subroutines. This error has been found and corrected. 

1.3 O p e r a t i n g S t a t i s t i c s 

1.31 Computer Time 

The f o l l o w i n g i n d i c a t e s t h e d i s t r i b u t i o n of WWI t ime 
a l l o c a t e d t o t h e S&EC Group. 

Programs W* hours, 35 minutes 
Convers ion 8 hours, 31 minutes 
Magnet ic Drum T e s t 35 minutes 
Magnetic Tape T e s t 26 minutes 
Scope C a l i b r a t i o n ^2 minutes 
Demons t r a t i ons ( 133 ^ 27 minutes 

T o t a l Time Used 55 hours, 16 minutes 
T o t a l Time Ass igned 57 hours, 35 minutes 
Usable Time, P e r c e n t a g e 95.9# 
Number of Programs 204 

1.32 Program Time D i s t r i b u t i o n 

The f o l l o w i n g t a b l e a t t e m p t s t o show how the WWI t i m e e x ­
pended on S&EC programs was d i s t r i b u t e d w i t h r e s p e c t t o machine 
runs t h a t gave mean ingfu l r e s u l t s ( p r o d u c t i v e computer t i m e ) and 
runs t h a t gave u n s a t i s f a c t o r y r e s u l t s ( l o s t computer t i m e ) . 
P r o d u c t i v e computer t ime i s s u b d i v i d e d t o i n d i c a t e t h e t ime invo lved 
i n a c t u a l c o m p u t a t i o n s a s c o n t r a s t e d w i th the t ime expended g e t t i n g 
i n f o r m a t i o n out of WWI. Computer t ime l o s t i s subd iv ided t o show 
t h e p o r t i o n of t ime l o s t due t o e r r o r s in t h e programmer ' s form­
u l a t i o n of h i s problem ( l o g i c a l e r r o r s ) ; due t o e r r o r s i n t h e p r o ­
grammer ' s u s e of t h e WWI c o d e , CS C o n v e n t i o n s , e t c . ( t e c h n i c a l 
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errors); due to tape preparation errors; due to errors by the S&EC 
computer operators in running the program; due to malfunctioning 
of terminal equipment; and finally due to miscellaneous causes. 

These times are determined as percentages of the time listed 
above In section 1.31 for programs. The times used In computing 
these figures are extracted from the biweekly report forms submitted 
by the various programmers who have used S&EC allocated WWI time. 

1. Productive Computer Time 
Computation 50.5$ 
Output 24.8# 

2. Computer Time Lost Due to Programmers Errors 
Technical 13.75G 
Logical 5.756 

3. Computer Time Lost Due to Other Difficulties 
Tape Preparation 3.556 
Operator's Errors .356 
Terminal Equipment Malfunction o# 
Miscellaneous 1.5# 

1.33 Tape Preparation (M. Mackey) 

An attempt is being made to obtain some idea of the time 
expended in the preparation of tapes. During the past biweekly 
period a check was made on the tapes processed. 

Due to the variations in procedures involved we have dis­
tinguished among original complete tapes and the following three 
types: typed modifications - changes of 11 or more registers which 
must be typed, converted, then attached to the main program or 
changes which must be made In the body of a Flexowrlter tape; 
manual modifications - changes punched directly In 556 form and 
attached to a converted tape; combined tapes - which require dup­
lication of two or more complete tapes. 

The following information was complied: 

No. of Tapes 

No. of Registers 

Time Consumed 

Thus, it may be seen that the average length of an original complete 
tape is 206 registers requiring 49 minutes to prepare. A typed 
modification averages 19 registers in length and requires 20 minutes 
to prepare while Manual Modifications average 4 registers and 
require 8 minutes for preparation. 

Complete 
Tapes 
70 

14408 

46 hrs.39 min. 

Typed 
Mods 
42 

795 

13 hrs.55 min. 

Manual 
Mod.s 
19 

83 

2 hrs.48 rain. 

Combined 
Tapes 
10 

2 hrs.44 min 
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2. COMPUTER ENGINEERING 

2.1 WWI Systems Operation 

(S. E. Desjardins) 

The consolidated test program has been rewritten to include the drum-
check programs and will be tested as soon as the tape is made up. The com­
pleted tape will then contain seven of the eight test programs which are used 
daily and will expedite marginal checking tremendously. 

2.11. Core Memory (N.L.Daggett) 

Six hours of computer time were lost last week because of damage to one 
of the selection matrices for the core memory. Twelve crystals were ruined 
by a dead short which occurred in one of the driving cathode follower tubes. 
Part of the time was lost through attempts to find the bad ciystala by a logical 
process based on voltage readings of the selected and deselected lines. This 
method appeared to be unworkable because of the multiple failures; therefore, 
the brute-force approach was used. Each output line was measured for the back 
resistance of its five associated crystals. Each "bad group was opened up to 
determine which of the five crystals was bad. 

We will attempt to make changes to prevent repetition of this type of 
failure. The problem is not a simple one, however. It is aggravated by two 
things: (1) The matrices are not operated at ground level. (2) They are driven 
ty cathode followers rather than plate-loaded stages. This means that failure 
of cathode-follower plate voltage can cause serious trouble. 

(L.L. Holmes, A.J.Roberts) 

A modification is in progress to provide separate post-write disturb 
pulses for each bank of storage. At present post-write disturb i s applied to 
both banks on each storage cycle regardless of which bank i s selected. The 
change should allow more time for the sense amplifiers to recover. 

2.12 Magnetic Tape (E.P. Farnsworth) 

The new shipment of Mm mylar-base tape has arrived and is being used to 
replace a l l acetate and old, spliced, worn, and wrinkled mylar. No splices have 
been found so far in the new shipment. 

Dynamic torque unbalance in one servo amplifier has been traced to the 
mercury-vibrator servo-discriminator relay. These Western Electr ic relays are 
conservatively rated a t one bi l l ion operation's, which i s approximately the number 
of operations in service to date . The exact nature of the defect causing un­
balance and the normal operating conditions of the Raytheon c i rcui t are being 
studied. 

The f inal thyratron regis ter panel for delayed print-out was instal led and 
several wiring errors corrected. This panel was modified to include se r ies -
dropping res is tors in the punch c i rcui t to reduce heating of the solenoids. This 
change was suggested by Norcott and i s now recommended by the manufacturer for a l l 
Flexowriter punch c i r c u i t s . 
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2.13 Typewriter and Paper Tape (L.H.Norcott) 

A panel has been installed on the Flexowriter table to permit the operator 
to control the direct-output punch from the keyboard of the direct-output Flexo­
writer. 

2,2 Terminal Equipment 

2.21 Magnetic Drums (K.E.McVicar) 

We have increased the. writing current on the auxiliary drum in an attempt 
to reduce the effects of writing between the slots. This change seems to have 
been of some value, but we have not had enough experience yet to draw any 
definite conclusions. 

Preliminary investigation of the relation between write-pulse width and 
definition of the read-back signal indicates that we can safely increase the 
write-pulse width by a large factor. A wider write pulse .should further reduce 
sensitivity of the system to between-the-slots writing. 

2.22 PETE (F.E.Irish) 

A Ferranti photoelectric tape reader has been installed as a replacement 
for the ERA reader. All of the tapes used with the ERA reader should read in 
using the new reader without any trouble. The new reader is initiated on a 
si 211 order and is stopped or: the clearing of the IOS, after an alarm, or 
after a "switch to push button" (stop). 

The new reader is able to stop the motion of the tape in about 1 millisecond. 
This means that if the stop is ordered immediately following the last rd order 
the tape will stop with the last character to be sensed still resting on the sensing 
holes. Eventually, this ability to stop rapidly will permit the fences used at 
present in Flexowriter tapes to be eliminated. Until further experience is gained, 
however, programmers should not depend on the reader stopping any faster than did 
the ERA reader. 

When the new reader is stopped by some method that does not change the IOS, 
program alarms will be generated if the tape is then manually moved. The generation 
of program alarms signifies that extra information has been put into the IOR. 
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3. ADMINISTRATION AND PERSONNEL 

Terminated Staff (J.C.Proctor) 

M. Geraghty 

Terminated Non-Staff (RJUOsborne) 

Nancy Toorok 

> 

4. LIBRARY ACCESSIONS LIST 

The following material has been received in the Library, W2-325. 

Library Files 

No, Source 

2612 

2616 

2619 

2621 

AIEE 

IRE 

Berkeley Scientific 

IRE 

Title 

American Standard Mathematical Symbols 
(approved by the American Standards Assoc.) 

Transactions of the IRE—Professional Group 
on Information Theory: A bibliography 
of information theory, communication theory, 
cybernetics 

Application of Transistors to Electronic 
Counting Equipment 

Proceedings of the Western Computer Conference: 
Los Angeles, Feb. 4-6, 1953 

The following material has been received in the S&EC Library,Barta 109. 

f 

Library Files 

NO* Author 

C-82 

C-82 

C-81 

Grace Hopper 

Richard K. Ridgway 

H.G.Kahrimanian 

Title 

Compiling Routines 

Compiling Routines 

Analytical Differentiation by a Digital 
Computer 

Analytical Differentiator 
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