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How do we help users find and use
the “Needle(s) in the Haystack™?

Three Challenges:

® The “Unmappable Data” Problem.

® The“Lowest Common Denominator’ Problem.
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Data Mapping




Mapped View of Data:

Conform the products to the “natural” coordinates

® Vastly simplifies the study
of fixed targets.

® |s optimal for small-scale
“postage stamp’’ views.

® |s required for heavily-
processed and derived data
products.
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Unmapped View of Data:

Let the field of view speak for itself

® Allows coordinate
contours to “‘bend.’

® |s appropriate for large-
scale views of a target.

® Handles variations in
lighting & viewing
- geometry.
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Google Earth™:
Find every Starbucks in San Francisco
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Perhaps
this is the
“ultimate”




Ideal for mz apped \//[e\w/l‘,i_ng/*v—@g dermw :

Mars Odyssey | HEMIS Map

The Eagle Nebula in HST




4

Napped viewing

Cloud features
on Jupiter




Unsuitable for mapped viewing...

Breakup of Comet /3P;
Schwassmanhn-vYvachmann 5

Enceladus with gEYSErs,
casting a shadow into the E ring

Clump in Saturn's k ring
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Ring and surface problems are not
so different after all!




The “Lowest Common
Denominator’ Problem

® Some metadata spans multiple data sets and
missions: Time, wavelength, target, etc.

® Some metadata is unique to an individual data set:
Filters, instrument modes, etc.
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Cassini CIRS

Voyager ISS
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Cassini CIRS
Spectra

Occultations
Voyager ISS

"N Derived Products
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Ring Data
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Ring Data Cassini CIRS
Images Spectra

Spectra Occultations
Polarization Voyager |SS

Radial Profiles "N Derived Products
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Ground-based
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Ground-based
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The “Tower of Babel” Problem
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The “Tower of Babel” Problem

® Ve all use different file formats!

® FITS,VICAR, ISIS,ASCII, HDF, CSV, TIFF, ....

® | east-significant byte (LSB) vs. Most-
significant byte (MSB) first architectures.

® [ext line terminators: CR, LF CR+LF.

® The tower has'fallen and there’s no going
back.VVe have to live with multiple formats.

® Users expect the data in ‘their’ format.

® Ve all need.effective file translation tools.




The “Tower of Babel” Problem

® Ve all use different file formats!
® FITS,VICAR, ISIS, ASCII, HDF CSV. TIFF, ..
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Ring Observation ID

Spacecraft Clock Count

Camera

Exposure Duration Filter Name Shutter Mode Edit

S/IMG/VGE1/ IS5/ 34375.56/M

34375

Marrow Angle Camera

0.9599999785423.28

CLEAR

MADNLY

=i

S/IMG/VGL/ IS5/ 34454, 19/ N

34454

Marrow Angle Camera

0.9599999768542328

CLEAR

MADNLY

S/IMG/VGL/ IS5/ 3450644/ N

34506

Marrow Angle Camera

0.959999978542328

CLEAR

MADONLY

S/IMG/VGL/ IS5/ 345596.37/N

34556

Marrow Angle Camera

0.959959557854.2328

CLEAR

MAONLY

5/ 1IMG/VGE1/ 155/ 34665.45/N

34665

Marrow Angle Camera

0.95999557854.2328

CLEAR

MAONLY

S/ IMG/VGE1/ 1S5/ 34814. 48/ N

34814

Marrow Angle Camera

0.95999557854.2328

CLEAR

MAONLY

S5/ IMG/WVEL/ IS5/ 34847.04/N

34847

MNarrow Angle Camera

0.9599999785423.28

CLEAR

MADNLY

S/ IMG/VGE1/ 1S5/ 34509, 25/

34909

Marrow Angle Camera

0.72000002B8610229

CLEAR

BOTSIM

S/IMG/VEL/IS5/34914. 23/N

34914

Marrow Angle Camera

0.479599959085271164

CLEAR

MADNLY

S/IMG/WVEL/ IS5/ 34914. 27/ N

34914

Marrow Angle Camera

1.440000057 22046

ORANGE

MADNLY

S/IMG/VGL/ IS5/ 34914.31/N

34914

Marrow Angle Camera

5. /6000022688164

L

MADNLY

S/IMG/VGL/ 1SS/ 34520, 56/N

34525

Marrow Angle Camera

0.360000014305115

CLEAR

BOTSIM

5/ 1IMG/VGE1/155/34531.41/N

34531

Marrow Angle Camera

0.720000028610225

WIOLET

MAONLY

5/ 1IMG/VGE1/155/34531.45/N

34531

Marrow Angle Camera

0.47995955859271164

BLUE

MAONLY

S/ IMG/VGE1/155/34531.45/N

34531

Marrow Angle Camera

0.95999557854.2328

ORANGE

MAONLY

S/ IMG/VE1/IS5/34931.53/N

34931

MNarrow Angle Camera

1.91999595708466

s

MADNLY

S/ IMG/VEL/ IS5/ 34931.57/N

34931

Marrow Angle Camera

0.4799999859271164

CLEAR

BOTSIM

S/IMG/VGE1/ IS5/ 3493343/ N

34933

Marrow Angle Camera

0.360000014305115

CLEAR

BOTSIM

S/IMG/VGA/IS5/41902. 24/ N

41502

Marrow Angle Camera

0.9599999768542328

CLEAR

MADNLY

S/IMG/VGA/1S5/42354.55/N

42354

Marrow Angle Camera

0.959999978542328

CLEAR

MADONLY

S/IMG/VGA/IS5/42768.19/N

42768

Marrow Angle Camera

0.959959557854.2328

CLEAR

MAONLY

S/ IMG/ VG2 IS5/42853.36/N

42853

Marrow Angle Camera

0.959959557854.2328

CLEAR

MAONLY

S/IMG/ VG IS5/42976.33/N

42576

Marrow Angle Camera

0.95999557854.2328

CLEAR

MAONLY

S/IMG/ VG2 1S5/43023.54/N

43023

MNarrow Angle Camera

0.95999557854.2328

CLEAR

MAONLY

S5/ IMG/VEZ/155/43056.41/N

43056

Marrow Angle Camera

0.9599999785423.28

CLEAR

MADNLY

S/ IMG/VGE2/155/43175.56/M

43175

Marrow Angle Camera

0.9599999785423.28

CLEAR

MADNLY

S/IMG/ VG2 IS5/43221. 28/ N

43221

Marrow Angle Camera

0.9599999785423.28

CLEAR

MADNLY

S/IMG/VGA/1S5/43371.54/N

43371

Marrow Angle Camera

0.9599999768542328

CLEAR

MADNLY

S/IMG/VGA/1S5/43447.44/N

43447

Marrow Angle Camera

0.959999978542328

CLEAR

MADONLY

5/ 1IMG/VGE2/155/435684.11/N

435684

Marrow Angle Camera

0.959959557854.2328

CLEAR

MAONLY

S/IMG/ VG2 IS5/43618.38/N

43618

Marrow Angle Camera

0.95999557854.2328

CLEAR

MAONLY

S/ IMG/ VG2 1S5/43677.34/N

43677

Marrow Angle Camera

0.95999557854.2328

CLEAR

MAONLY

S/ IMG/VGE2/155/43760. 26/

43760

MNarrow Angle Camera

0.9599999785423.28

CLEAR

MADNLY

S/ IMG/VGE2/155/43835. 54/ N

43835

Marrow Angle Camera

0.9599999785423.28

CLEAR

MADNLY

S/IMG/VG2/IS5/43862. 48/

43862

Marrow Angle Camera

0.9599999785423.28

CLEAR

MADNLY
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S/IMG/VG1/155/34929.56/N

Data Products

12 Products Found:

VOLUME_ID: VGISS_0004
PRODUCT_TYPE: CALIBRATED_IMAGE
LABEL_TYPE: DETACHED

MAFIEST TWnE . Trar™




Summary

® Qur database schema solves the “lowest common
denominator” problem.

® VWe know how to solve the “unmappable data”
problem.

® However, it requires in-house generation of all
geometric metadata. This is a huge undertaking.
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Additional Challenges

I”

® How do we provide “thumbnai
of products other than images?

representations

® Cubes, series, astrometry, dust impacts,...
® This is a general problem for all archives.

® How do we support searches for logical groups
of products?

® Mosaics, movies, scans, etc.

® These fall at an intermediate level of granularity
between a data set and a data product.

® How can we provide and maintain calibration
services for raw data products?



Technical Matters

® The system is very fast and responsive due to
various “‘tricks”:

® “AJAX" technology: queries are executing and
pages are loading in the background.

® Query caching: we don’t execute the same query
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