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Bleotronio Computer Division 
Servomeohanlsms Laboratory 

Massachusetts Institute of Technology 
Cambridge. Massachusetts 

SUBJECT* BI-WEEKLY REPORT, Project 6673, June 8, 19S1 

1. GENERAL 

(C. R. Wieser) 

The first draft of Summary Report #9 is being preparedo 

During preparation for the demonstration held May 25th, 
all programs whioh required the ext.*a 48 registers of ES were 
eliminated beoause the additional .agisters were considered less 
reliable than the normal 256* This decision was based on lack of 
experience with the extra registers, not on unfavorable operation* 
Programming to utilise these registers as needed should be resumed, 
and operation should be observed carefully so that It may be 
evaluated* 

The 16-inoh display scope will be moved into Room 224 to 
be used for 6675 operations. Observations and comments on the 
new display should be forwarded at onoe slnoe the display system 
design will be "frosen" soon in order to build additional scopes 
(see Section 2)* 

2* BKOIKESRING 

(H* J* Eirshner) 

An amplifier panel, designed and built by AFCRL, for re
mote ground/air radio operation has been delivered and installed* 
Operation appears to be satisfactory* 

A patoh panel has been oonstruoted whioh enables the various 
audio derioes in room 224 to be tapped* Thia panel permits seleoted 
audio to be heard on loudspeakers in either 224, test oontrol or 
both. . < " ^ 

Loation sys The operational intercorrasunioation system desoribed in 
prer ious bi-weekly reports is under construction and should be 
operative during the next bi-weekly period* 
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2„ BHGIHEERIHG (oontinued) 

(n. J. Kirshner) (oontinued) 

Three of the four special display 5" scopes have been 
modified for f l ip-flop intensification, and the fourth will be 
modified during the next period. One of these soopes has pro
vision for normal CRT grid intensification. 

One week of this period was spent on vacation. 

(C. 17. Watt) 

A meeting was held June 4th to discuss ths design of the 
16" display soopes and the display decoders. Details are covered 
in JI-1225, dated June 6, 1951. Briefly, 5 more 16" soopes and 
oritioal parts for 3 more will be built, making a total of 4 soopes 
to be completed. It is expected that the 3 soopes will be com
pleted by September 10th9 and the new decoders by August 27th. 

AMALT3IS FOR BEDFORD BXrERDSgHTS 

(D. R. Israel) 

The majority of the past bi-weekly period was spent in 
connection with matters of indoctrinating new personnel and in 
setting up now procedures for the use of assigned oomputer time 
(see section 6). 

Work is again being put into the long-delayed description 
of the first 6673 programs. It is now hoped that the description 
can be completed in time for use by the new personnel. 

An S. If. thesis entitled "The Application of a High-Speed 
Digital Computer to the Present-Day Air Traffic Control System" 
has been completed. 

Thursday and Friday, June 7th and 8th, were spent on 
vacation. 

(Tf. S. Attridge) 

The interception program has beam rewritten using extra ES 
registers and now can use either th«*J$ooothed traoked velocity or 
the given velooity of the interceptor in the col l i s ion calculations. 
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5. AKALYSIS TOR BEDFORD EXPERIMENTS (continued) 

(jr. S. Attridge) (continued) 

Some thought has been given to the inoorreot right-angle 
collision of Hay 23rd. Checks have been made of the program used 
and the tape seems all right* We have run the same data from the 
magneoorder and used the same program tape as we used on May 23rd 
but we continually get different headings than those given during 
the actual flight test. This, to me. indicates that something 
was wrong in the program during the flight test, possibly some
thing like losing a digit in one of the si orders in the program* 

The punohed-tape program has tracked and punched data on 
two aircraft. It is still not in its final form. 

I am now writing a direot solution for the square root* 
I expect it to take only about 20 orders duration and about 25 
registers* 

(FTank E. Heart) 

The first week of this period was spent in oontinued oheok-
ing of the program for printing from tapes. It appears that this 
program is now operating, but further ohanges may be made. Some 
time was also spent on the smoothing problem* 

The seoond week of the period was used for a vacation* 

(D. A. Kemper) 

Several programs whose suns on tape did not oheok were 
oorreoted and a l l my tapes were generally brought up to date* 
One of John Salter's arosine programs was run using the Trigonometric 
Cheok Program} two constants were optimised but the results are 
inconclusive beoause of the large increment used* 

The Data Transcription program was found to be erratic due 
to the faot that occasionally the asimuth at whioh i t was supposed 
to start or stop soanning would be received twioe in succession. This 
i s now oorreoted and the program works satisfactorily. 

Two memoranda have been written for the benefit of the 
Indoctrination Program to be held next week. M-1226 i s an informal 
and probably incomplete attempt to 'fring R-173-1 up to date, and 
M-1227 i s a syllabus of the Program I t se l f . 

^ I W ^ — U L 
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3 . ANALYSIS FDR BEDFORD EXPERIMENTS (oontinued) 

(J . Rossbaoh) 

The program whioh displays a oirole or any of 13 fixed 
points (landmarks) has been run suooessfully. A modification 
whioh displays a point with variable coordinates, as well as 
the fixed points, was prepared and run suooessfully. This 
modification will be available in final form some time next 
week. 

PWTW8-Triple Polar by Jaok Arnow was modified slightly. 
Two attempts were made to run it, but no oonolusive results were 
obtained because of computer trouble and difficulty in obtaining 
Magneoord data. 

PffTffS, using the arithmetic mean of all pieces of data 
in the search area, was run unsuccessfully. It is still not 
clear whether the trouble was in the oonputer or the program, so 
it will have to be run again before any more work oan be done 
with it. 

THEORETICAL AHALYSIS 

4.1 General Studies 

(J. H. Saleer) 

Interesting results were gotten in the study of prediction 
based on pure (non-quantited) data. The olassioal three-
point prediction formula corresponding to parabolio extrapolation 
was improved many-fold in the least-squares and maximum error 
sense under the assumption of a uniform distribution of the 
input frequencies in the band 

where T is the time between sampling points. The interpretation 
of the upper limit is that 8 readings (samples) are taken per 
oyole; or with reference to the aircraft problem, 8 readings 
while the plane flies a oomplete oirole. The olassioal formula 
la 

while the improved one is 

Vi" h-2 
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4el General Studies (continued) 

(R. L. Walquist) 

The Cape Cod Fuldar system is still being studied. Several 
ways of accomplishing the requisite data correlation and 
r-9 to x-y coordinate conversion are being evaluated with 
regard to time, storage, and added equipment. Discussions 
with R. R. Everett, N. H. Taylor, and R. P. Mayer have 
helped to olarify certain of the associated equipment 
problems. As soon as the auxiliary equipment usages (magnetio 
drums and other external equipment) are more clearly in mind, 
a memo will be written discussing a possible solution to the 
problem along with some of the alternatives. 

(P. R. Dagley) 

Joined the s t a f f in the middle o f the bi-weekly period. 
The time has been spent pr inc ipa l ly in studying the problems 
o f a multiple radar systemi part icularly buffer s torage, 
conversion of coordinates, and correlat ion. The re s t o f the 
time has been spent in or ientat ion with respeot to the 
computer operation, input-output equipment, and a ircraf t 
tracking programs. 

4.2 Data Smoothing and Airoraft Control 

(J . M. Salter) 

The smoothed --velocity based on the inverted Simpson's 
s /8 -ru le and mentioned in the l a s t bi-weekly was t r i e d on 
the computer and turned out t o be unstable (d ivergent) . 
This experiment was an aid in furthering the analyt ica l 
study of the formula, which has sinoe been s t a b i l i s e d at 
the expense of some precis ion. The new program w i l l be 
t r i e d out as time permits. 

(C. H. Gaudette) 

A linear smoothing program, which uses one half the distanoe 
between the first and third observation as its initial smoothed 
velocity has been written. A trial run indioated that the 
. program was error-free. 
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4*2 Data Smoothing and Aircraft Control (continued) 

(C. TT. Gaudette) (oontinued) 

A program using a least-square velocity-smoothing method 
has been run successfully. The results indicate that the 
snootbed velocity contains an error dependent on the quantising 
error of the first observation* A program using the same 
method modified to eliminate this error is being written. 

4,3 Correlation Studies 

(P. Van Uyk) 

After my two week absenoe during the final examination 
period I returned to the problem ot correlating target infor
mation received from a radar net. 

I included the area covered by the Vuldar in an ootant of 
a oirole and then divided the ootant into "s" equal sectors,, 
There exist two possibilities for storage of information on 
this basis. One is to have "s" blocks of "r" registers per 
blook where "r" will represent an optimum number, i.e. the 
most probable number that will be necessary for storing 
information about what is contained in sector "s" (this 
would involve a rather large number of idle registers). 
The other is to have differing numbers of registers in eaoh 
blook. The requirement here is that the address of the first 
register in eaoh blook will ohange as the amount of information 
found in eaoh sector changes. In turn, this condition neces
sitates some method of keeping track of and looating these 
addresses when needed. 

T'y attack is centered on the former of these two possibilities 
and I an furthermore resorting to the following a implifioationst 

(1) There are no interoeptors in the area, only targets, 

(2) The distribution of targets in the area is oompletely 
random. 

tf # 

^ 
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6. RECORD OF COMPUTER UTILIZATION 

(D. R. Israel) 

As a result of the experience obtained during the past 
several months by the various oomputer applications groups, new 
procedures have been formulated and put into effect for the 
utilisation of 6673 operating time. These procedures and methods 
are intended to limit the amount of program error deteotlon and 
correction while programs are being operated upon the oomputer. 
The new methods and procedures were put into use during the past 
week} the results, which are summarized below, were quite satisfactory 
and have already enabled us to realize oertain economies in the use 
of oomputer time. 

As before, programs will be operated upon the machines by 
their authors. Fifteen minute periods will be assigned to all new 
programs or programs whioh have not yet operated satisfactory. If 
an error is discovered during the 15-rainute period, the operator 
will be permitted to use such manual intervention techniques as 
are desired. If the souroe of the error has not been discovered 
and oorreoted within about 10 minutes, appropriate data (op-sp 
records, storage punoh out, etc.) should be taken for further study 
at the desk. 

A key requirement for satisfactory operation is that tape 
modification and preparation be speeded up. Modifications to the 
tape equipment have been made for this purpose* 
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6o RECORD OP COKPOTJSR UTILIZATION 

6-5-61 

1505 - 1400 Preparation for demonstra.ion 
Sat isfactory operation. Data taken on PTTTWS* 

1400 - 1415 Data Transcription 
Sat is factory »per avion aft or an error was 

corrected. 

1415 - 1457 Data Punch-Out 
Program error. Storage punoh-out. 

1440 - 1500 2 a/o Interoeption-ptmohed tape 
Sat isfactory caeration* 

1505 - 1525 Simulated Combat 
Several photc jr*phs taken* 

1525 - 1545 Locus Display 
Several photcgraphs taken* 

1545 - 1600 1 Coordinate Velooity Smoothing 
Program Error, Storage punoh-ov.t* 

1600 - 1615 1 Coordinate Prediction Testing and Printing Program 
Program errori In printing subroutine* 

1615 - 1630 Display o f Cirole ard Fixed Points 
Satisfactory operation. 

6-6-61 

1540 - 1600 Preparation for Demonstration 
Computer potter fa i lure . Only 15 minutes o f 

actual computer operation. 

1650 - 1645 Trig. Cheok 
Parameters adjusted* 

1645 - 1700 Data Transcription 
Tape preparation errors <fMsoorered. 

( B I M F D I 
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6 . RECORD OF COMPUTER UTILIZATION (continued) 

6-7-81 

1400 - 1415 Punched Tape Analysis 
Satisfactory operation. 

1415 - 1430 Cheok Interception 
Sat is factory operation* 

1430 - 1500 2 a/c interoeptlon - oaloulatedV • 
Tape preparation error . 

1500 - 1530 Display of Cirole and Fixed Points . 
Unsatisfactory oomputer operation. 

1530 - 1600 Data Punch-Cut 
Unsatisfactory oomputer operation. 

1600 - 1630 1 Coordinate Prediction Test Program 
Photographs taken and data typed. 

1630 - 1645 Linear Smoothing 
Sat is factory operation a f ter program error 

corrected. 

1645 • 1700 1 Coordinate Velooity Scoothing Program. 

Program errors . 

6-8-61 

1400 - 1415 2 a/o lnteroeptlon-punohed tape 
Hew mode t r i e d . Results inoonolusive. 

1420 - 1445 Display of Cirole and Fixed Points 
Sat i s factory operation. 

1445 - 1500 Data Punoh-Out 
Magneoorder not avai lable a t the t ime. 

1500 - 1515 Trig . Check 
Photographs taken. 

1516 - 1545 Data Transoription 
Sat i s factory Operation. 

1545 - 1700 Cri ter ia Smoothing 
Data taken. 

g @ M F D [H- •Ulf l frfrj i r. 
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