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Figure 4: The gray strip indicates the region reachable
using a spreadsheet. The Table Lens by trading full-
sized cells for non-focal can show over 2 orders of
magnitude more cells.

In Color Plate 4, a series of sorts on the category variables “Po-
sition,” “Team,” “Division,” and “League” reveals the nesting
of the last three variables, and the fact that every team carries
a complete stable of player positions. The sporadic positions
at the right of the column represent combination codes for
players that divided their play significantly among more than
one position. Also apparent by the patterns in the category
variables “League "87” and “Team *87” (at the extreme right)
1s the relatively small amount of migration between years.

In Color Plate 5, quantitative performance based on category
is explored. “Hits,” and then “Position” are sorted. This
shows the hits distributions within each position. The 2nd
and 3rd batches from the bottom stand out somewhat; these
are the right fielders and first basemen, reasonable positions
in which to place strong hitters with less than stellar fielding
skills. Confirming this, the right fielders are spotlighted (red
bands) in Color Plate 2, and there is a clear bunching of the
bands toward the top against the complete hits distribution.
Also in Color Plate 5, on the offensive statistics, catchers and
first basemen show the largest volume of “Put Outs” and the
three infielders dominate in “Assists.”

DISCUSSION

Interestingly, all of the observations made in the last section
arose during demos to baseball fans who forgot about the
demo and wanted to explore some particular relationship in
the data. In addition, we have tested the Table Lens infor-
mally on a half dozen different datasets (Cars, Place Rated
Almanac, Stock Market Data, Breakfast Cereal). In each of
them, we were able to quickly find interesting correlations or
patterns that made sense based on a basic understanding of the
domain. For example, many relationships between car origin
(American, European, or Japanese) and other properties, and
changes to cars over time were observed. In several cases, we
needed deeper domain knowledge to explain or confirm the
validity of easily-observed patterns,

The baseball statistics table contains 323 rows by 23 columns
for a total of 7429 cells. This is 11 times (an order of magni-
tude) more cells than our estimated maximum of 660 cellsina
standard spreadsheet display. We calculate that the maximum

322

size table the Table Lens can display on a 19 inch screen is
about 68,400 cells more than two orders of magnitudes greater
than a spreadsheet. Figure 4 depicts the advance in size of
information sets achieved by our technique. The gray strip
shows the displayable region of a typical spreadsheet pro-
gram. where all cells are focal. The rest of the figure shows
how a larger information set can be handled by progressively
converting focal area into non-focal area.

Moreover, most of the patterns easily found using Table Lens
would have been much harder or impossible to detect using a
traditional spreadsheet. Most exploratory data analysis pack-
ages (e.g. S) require much greater overhead to learn and don’t
offer Table Lens's ease of interaction. Further work is nec-
essary to systematically measure, compare, and explain the
costs of extracting various information or performing various
tasks using the Table Lens, spreadsheets, and exploratory data
analysis packages.

CONCLUSION

Focusing on tables, we have gone beyond the usual design
of a general focus+context mechanism to the complete de-
sign of end-user functionality. Perhaps the most interesting
aspect of this work is the powerful way in which the Table
Lens fuses graphical and symbolic representations into a co-
herent display. This fusion in combination with a small set
of interactive operations (sorting and search) enables the user
to navigate around and visualize a large data space easily
isolating and investigating interesting features and patterns,
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