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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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3D HARDWARE, MOMITORIMNG . |

loren Shalz

Lawrence Radiation Taboratory
Rerkeley; California

28 Octoher 1968

Increased usage of the FSD by DAPR makes it more imperative tha: ve

- have reliable, economical and efficlient means of monitoring bhardware performance.

Unlike in HAZF, there is no "human guidance"” against which current measuring
performance is compared. : ' '

The output from the digital and track center detection logic and the
maintenance of calibration (relating normal and orthogonal mode measurements)
are most fittingly monitored by the contrnl compmter.

he following 1s a brief description of the programs which monttor thece
featnres, .

DIGITAL OUITUT CHECKING

Che dipgdtal output of the FOD conpiale of stage positions, {rack center

values and o full grating count.  ‘The glace posibions and the most gignlficant

digils of the track centers sre from a direct readout from gratinga. The five
least sipnificant diglts of the track centers are from interpolation counters,

A frame of film 1s scanned several times in hoth normal and orthogonal
modes. A variety of tests are made to gee 1f the data transmitted is in the
proper format, nand 1f each word Is within tolerable limits. After each scan,
m ontine roport informs the computer operator of the kinda and numlier of
ervors. An otfline listing gives the Jdetails of the data assocliated with

“ervors, an hictogram of the scan line separatlons, the average scan line

separntfon and histograms of the outputl frowm each of three interpolation
counters to determine if they are biased,

TEST PAITERN

For the purposes of calibration and track center deteclor monitoring a
gpecinl test pattern (Figujre 1) is used. The test pattern 1s an array of
fiducials pluns a set of 7 parallel iines and 7 convergiug lines for ench mode
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of measuring. Our current test frame is on M mm, film with the fiducinl arms
and converging lines about 30u wide. ‘The parallel lines range from about 15p

to 1051 in width. This enables us to study the effect of track width on track
center determination. The lines are about 500u apart. ' '

TRACK CENTER DETECTOR CHECKINS

The Berkeley 3D determines track center by integrating to find center of
area. ‘This method was chosen because it is relatively insensitive to fluctua-
tions in the shape of the input signal., Since the integration plus recovery
time of an integrator is about 10usec, we have three integrgtd}n to ennble
the dipitizing of close tracks, ‘

Having checked the fidelity of the digital output we check the integrators
by studying repeated digitizings, with the stage stopped, of the same point on
each of the parallel lines on the test frame. Only one Integrator is activated
at a time, :

Recent hardware changes which facilitate this procedure provide - the
ability under program control:

'l) to obtain digitizings without stage motion
2) to select any one integrator while disabling the other two
3) to set the digitizing threshold

Cqmwuniéaﬁgon to the FSD is via the mode-speed-density word,

The digitizings associated with each line are determined from a frequency
distribution of all digitizings in the vicinity of the 7 lines. For each
test, the integrator used; digitizing threshold and total number of scan lines
is printed onllne. For each line, the lenst and greatest track center values,
the average track center value and RM3 deviation, the total number of digit-

ings and the fraction of‘timés the line digitized follow.

. CALIBRATION

The calibration program determines the coefficients in the transformations '
“which relate normal and orthogonal modes by means of a common orthogonal

coordinale system in microns. The transformations are assumed linear and R

congint of a shear,translation and magnification. ‘ . e

A set of fiducials on the test frame is located and'transformed using the i
coefficlents currenitly in the HAZE and DAPR programs. - Then, by a least squares - k@
- method corrections to the current coefficients are computed and new ones
derived. ' '
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M offline listing gives the fiducinal lﬂcationh, current, coefficlents,
corrections, the néw coefficients and residuals. = An appraisal of the
acceptability of the current coefficlents 1s printed online.

RDSUL@H

Experience with the diaegnostic propgrams indlicates that the hardware ig
reliable. Significant errors in the diglital output seldom occur. The average
track center values from the integrators agree 10 within about 1l.5u for the
305 through 90 lines. Two of the integrators yleld comparable results on the
1511 and 1054 lines whiile the remaining integrator disagrees by larger amounts
depending on the digitizing threshold and mode of measurement. We are able to
relate normal and orthogonnl measurements to within ebount 2.51 with systematlc
differences of up to 5t on some of the fiducinls which we cannot remove at
this time. Further investigation of this problem will be done, -

PLANS FOR THE FUTURE

The three phases of hardware monitoring will be incorporated inlc a single

‘real-time prnpram opernfiup under TRIST, our multiprogrammed executlve program.

Tis will allow baokground computations to be done should long periods of F3D
monitoring be desired for maintenance. More flexibility in the kinds of output
will be provided and the program will suggest likely sources of hardware
malfunction and make qualitative judgments as to the acceptability of the
hardware. '

We will soon have available on the F3D a very slow or crawl stage speed.
This will be used in conjunction with the converging lines on the test pattern
to investigate digitizings from close and crossing tracks.

A feature plﬁnned at least for FSD Unit IT is the ability to transmit data
to and retrieve the same data from the FSD memories. This will provide a direct
and effective means of memory‘checking using logical checksums.
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TEST PATTERN

Fig. 1,
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report. ‘

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
-with the Commission, or his employment with such contractor.





